





ABOUT THE TECHNICAL INFORMATION CENTER 


The Technical Information Center in Oak Ridge, 
Tennessee, has been the national center for scientific and 
technical information for the Department of Energy 
(DOE) and its predecessor agencies since 1946. In 
developing and managing DOE’s technical information 
program, the Center places under bibliographic control 
not only DOE-originated information but also world- 
wide literature on scientific and technical advances in 
the energy field and announces the source and availabil- 
ity of this information. Whereas the literature of science 
is emphasized, coverage is extended to DOE program- 
matic, socioeconomic, environmental, legislative/ 
regulatory energy analysis, and policy-related areas. To 
accomplish this mission, the Center builds and maintains 
computerized energy-information data bases and dis- 
seminates this information via computerized retrieval 
systems and announcement publications such as 
abstracting journals, bibliographies, and update journals. 
Direct access to the Center’s most comprehensive data 
base, the Energy Data Base, is available to the public 
through commercial on-line bibliographic retrieval sys- 
tems. The Energy Data Base and many of the Center’s 
energy-related data bases are available to DOE offices 
and contractors and to other government agencies via 
DOE/RECON, the Department’s on-line information 
retrieval system. The Center has developed and main- 
tains systems to record and communicate energy-related 
research-in-progress information, to catalog official DOE 
issue-and-policy documents, to maintain a register of 
DOE public communications publications, to track 
research report deliverables from DOE contractors, and 
to test and make available DOE-funded computer 
software programs with scientific and management 
applications. The Center also maintains a full-scale 
publishing capability to serve special publication needs 
of the Department. To effectively manage DOE’s tech- 
nical information resources, the Center’s program is one 
of continual development and evaluation of new infor- 
mation products, systems, and technologies. 
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ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated by 
the U. S. Department of Energy, its laboratories, energy 
centers, and contractors. ERA also covers other energy 
information prepared in report form by federal and state 
government organizations, foreign governments, and 
domestic and foreign universities and research organiza- 
tions. The user should remain aware that ERA coverage 
of non-report literature is limited to that generated by 
Department of Energy activity. 

ERA is comprehensive in its subject scope, encompass- 
ing the DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 

ERA is available on an exchange basis to universities, 
research institutions, industrial firms, and publishers of scien- 
tific information. Inquiries should be directed to the Technical 
Information Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The sub- 
scription rate for the 24 semimonthly issues is $150.00 for 
domestic subscribers and $187.50 for foreign subscribers. 
A single issue costs $6.50 (domestic) or $8.15 (foreign). 
The cumulative indexes will be available in microfiche 
form only. The microfiche may be purchased from the 
National Technical Information Service, U. S. Depart- 
ment of Commerce, Springfield, Virginia 22161 and from 
Engineered Systems, P. O. Box 866, Oak Ridge, Tennes- 
see 37830. 
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HOW TO USE ENERGY RESEARCH ABSTRACTS 


@ ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typical 
technical journal article are illustrated below. 

Contract number 


Report number Date of publication 


Availability Author(s) Title Corporate 





Zz 
24582 er | ‘NyCleonic analysis of the ETF neu- 
tral-beam-injector-duct } and vacuum-pumpifg-duct ¥ shields. 
‘Urban, WT.; Seed, T.J.; D&idziak, D.J: ‘(LosfAlamos Scientific 
Lab., NM\(USA)). May 1981: ‘Contract W-7405-ENG-36: 82p. 
(NTIS, PC A0S/MF AO1: Order Number DE81023986. 

A nucleonic analysis of the Engineering Test Facility 
neutral-beam-injector-duct and vacuum-pumping-duct shields has 
been made using a hybrid Monte Carlo/discrete-ordinates 
method. This method used Monte Carlo to determine internal 
and external boundary surface sources for subsequent discrete- 
ordinates calculations of the neutron and gamma-ray transport 
through the shields. Confidence was provided in both the hybrid 
method and the results obtained through a comparison with 
| three-dimensional Monte Carlo results. 

















Journal citation Date of publication 


Author(s) Title 





24033 ‘Semj-empirical/prediction of bubble diamfter in gas 
fluidized "Bar-Cohen, A.; Glicksman, L.R.; ihe R.W. 
(Ben GuriongUniv. of the Negev, Beer Sheva, Isr). Jpternational 
_Journal of Multiphase Flow; 7: No. 1, 101-113{Feb 1981). 

Theoretical expressions for bubble diameter in both small 
and large particle fluidized beds are derived by the application of 
two phase theory and gas flow continuity. Comparison with 
experimental data suggests that the numerical and analytical 
solution of these expressions, combined with empirical bubble 
frequency relations, can provide an accurate prediction of 
| bubble size and its parametric trends. 25 refs. 
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@ INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction that 
details the organization of the index and the principles 
by which it was compiled. The reader is referred to these 
introductions for information not found in the index 
examples that follow. 


® Corporate Author Index 


Technical report literature is indexed using the name 
of the organization or institution responsible for the 
issuance of the report. 


24582 (LA-8830-MS) Nucleonic analysis of the ETF neu- 
tral-beam-injector-duct and vacuum-pumping-duct shields. 
Urban, W.T.; Seed, T.J.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM (USA)). May 1981. Contract W-7405-ENG-36. 82p. 
NTIS, PC AOS/MF AO1. Order Number DE81023986 


is indexed as: 


Los Alamos Scientific Lab., NM (USA) 
Nucleonic analysis of the ETF neutral-beam-injector-duct and 
vacuum-pumping-duct shields, 6:24582 (LA—8830-MS) 


@ Personal Author Index 


Each author’s name is indexed in the form appearing 
on the document abstracted, with the exception that 
given names are reduced to initials: 


Bar-Cohen, A., Semi-empirical prediction of bubble diameter in 
gas fluidized beds, 7:24033 

Dudziak, D.J., See Urban, W.T., 6:24582 

Glicksman, L.R., See Bar-Cohen, A., 7:24033 

Hughes, R.W., See Bar-Cohen, A., 7:24033 

Seed, T.J., Sce Urban, W.T., 6:24582 

Urban, W.T., Nucleonic analysis of the ETF neutral-beam-injec- 
tor-duct and vacuum-pumping-duct shields, 6:24582 (LA— 
8830-MS) 


© Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles or informative phrases, 
or both, specific to these entries are arranged alpha- 
betically under the entries. 


TOKAMAK ETF 
Neutral Atom Beam Injection 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 
Neutron Transport 
Nucleonic analysis of the ETF neutral-beam-injector-duct 
and vacuum-pumping-duct shields, 6:24582 (LA- 
8830-MS) 


@ Contract Number Index 


DOE technical literature is indexed using contract 
numbers under which the literature was produced. This 
index contains the contract number with corresponding 
abstract and report numbers. 


Los Alamos National Lab., NM (USA) 
6:24582 LA-—8830-MS 


W-7405-ENG-36 


© Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents and 
conference papers are indexed here as a matter of 
convenience. When a report is supplied under an Order 
Number, that number is included in the availability 
statement. An Order Number-Report Number Correla- 
tion is included for convenience. 


tA. 


8830-MS 6:24582 NTIS, PC AOS/MF AO1. 
Order Number 
DE81023986, Distribu- 


tion Category STD-20d 
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SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


COAL AND COAL 
PRODUCTS 


Processing 

By-Products 

Properties 

Waste Management 
Environmental Aspects 
Reserves and Exploration 
Mining 

Transport and Handling 
Combustion 

Marketing and Economics 
Health and Safety 
Regulations 


PETROLEUM 

Reserves 

Geology and Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Aspects 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Storage 

Combustion 


NATURAL GAS 

Reserves 

Geology and Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Marketing and Economics 

Waste Management 

Environmental Effects 

Artificial Stimulation, Plowshare, 
etc. 

Policy, Legislation, and 
Regulation 

Transport, Pipelines, and Handling 

Properties 

Combustion 

Storage 


OIL SHALES AND TAR 
SANDS 


Reserves and Exploration 

Site Geology and Hydrology 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Direct Uses and By-Products 

Health and Safety 

Marketing and Economics 

Waste Research and Management 

Environmental Aspects 

Regulations 


NUCLEAR FUELS 
Reserves 

Exploration 

Mining 

Feed Processing 
Enrichment 

By-Products 

Fuels Production and Properties 
Spent Fuels Reprocessing 
Transport and Storage 
Marketing and Economics 
Waste Management 
Environmental Aspects 
Health and Safety 
Regulations 


FUSION FUELS 
Sources 

Processing 
By-Products 

Transport and Storage 
Health and Safety 
Regulations and Policy 
Waste Management 
Properties 
Environmental Aspects 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
Physical Isotope Separation 
Radiation Sources 

Isotopic Power Supplies 


Vv 


HYDROGEN 

Production 

Storage 

Transport 

Marketing and Economics 
Safety 

Industrial and Commercial Use 
By-Products 

Properties 

Environmental Aspects 


OTHER SYNTHETIC AND 
NATURAL FUELS 


Hydrocarbon Fuels 

Alcohol Fuels 

Inorganic Hydrogen Compound 
Fuels 

Solid Waste Fuels 

Liquid Waste Fuels 

Gaseous Waste Fuels 


HYDRO ENERGY 
Resources and Availability 
Site Geology and Meteorology 
Plant Design and Operation 
Regulations and Licensing 
Economics and Management 
Environmental Aspects 

Power Conversion Systems 


SOLAR ENERGY 

Resources and Availability 

Economics 

Environmental, Legal, and 
Institutional Aspects 

Solar Energy Conversion 

Photovoltaic Power Plants 

Solar Thermal Power Plants 

Ocean Thermal Gradient Power 
Plants 

Solar Radiation Utilization 

Solar Collectors and Concentrators 

Heat Storage 


GEOTHERMAL ENERGY 
Resource Status and Assessment 
Geology, Hydrology, and 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legal and Institutional Aspects 





GEOTHERMAL ENERGY 

(CONT.) 

Economic and linancial Aspects 

Environmental Aspects and Waste 
Disposal 

By-Products 

Geothermal Power Plants 

Geothermal Engineering 

Direct Energy Utilization 

Geothermal Data and Theory 


TIDAL POWER 
Regulations 

Economics 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 


WIND ENERGY 
Availability (Climatology) 
Regulations 

Economics 
Environmental Aspects 
Wind Energy Engineering 


ELECTRIC POWER 
ENGINEERING 


Power Plants and Power 
Generation 

Environmental Aspects 

Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 


Power Reactors, Auxiliary, Mobile, 


Package, and Transportable 
Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 


TECHNOLOGY 

Theory and Calculation 

Components and Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, and Experimental 
Reactors 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 


ENERGY STORAGE 
Magnetic 

Compressed Gas 
Pumped Hydro 
Capacitor Banks 
Flywheels 

Thermal 

Liquefied Gas 

Chemical 

Batteries 


ENERGY PLANNING AND 


POLICY 

Energy Analysis and Modeling 

Economics and Sociology 

Environment, Health, and Safety 

Natural Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Waste Heat Utilization 

Conservation 

Supply, Demand, and F orecasting 

Policy, Legislation, and Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


ENERGY CONVERSION 
MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Electromechanical Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 


UTILIZATION 

Buildings 

Transportation 

Industry and Agriculture 

Municipalities and Community 
Systems 

Education and Public Relations 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Composite Materials 

Polymers and Plastics 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion Chemistry 


ENGINEERING 

General Engineering 
Facilities and Equipment 
Lasers 

Heat Transfer and I‘luid Flow 
Materials Testing 
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ENGINEERING (CONT.) 

Safety Engineering 

Vacuum Engineering 

Electronic Circuits and Devices 

Waste Processing Plants and 
Equipment 

Combustion Systems 

Underground Engineering 

Marine Engineering 

Pollution Control Equipment 

Power Cycles 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 

Radiation Instrumentation 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Miscellaneous Instruments 

Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 


Chemical 
Nuclear 
Explosion Detection 


ENVIRONMENTAL 

SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
‘and Transport 

Thermal Effluents Monitoring 
and Transport 

Site Resource and Use Studies 

Regulations 


ENVIRONMENTAL-—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 


Social and Economic Studies 
Assessment of Energy Technologies 
Environmental Impact Statements 
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BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Metabolism 

Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and l’ood Technology 


BIOMEDICAL SCIENCES, 
APPLIED STUDIES 


Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
iffects 


HEALTH AND SAFETY 


GEOSCIENCES 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Geochemistry 

Oceanography 


PHYSICS RESEARCH 

Astrophysics and Cosmology 

Atmospheric Physics 

Atomic, Molecular, and Chemical 
Physics 

lluid Physics 

High Energy Physics 


PHYSICS RESEARCH (CONT.) 
Nuclear Physics 
Radiation and Shielding Physics 
Medical Physics 
Solid State Physics 
Theoretical Physics 
Mathematical Physics 
Communication, Education, 

History, and Philosophy 


FUSION ENERGY 
Plasma Research 
Fusion Power Plant Technology 


GENERAL AND 
MISCELLANEOUS 
Management 

02 Mathematics and Computers 

03 Information Handling 

04 Law 

0S Civilian Defense 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





SUBJECT CONTENTS (ALPHABETICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of 
bibliographic information entered into DOE’s computerized bibliographic information system. 
The six-digit category numbers are utilized as if they were three pairs of two-digit numbers, the 
first two pairs being used to arrange the abstract content of Energy Research Abstracts. The 
following listing includes the totality of the 40 first-level and 294 second-level subject 
categories used. Because each issue of ERA announces only those documents becoming 
available during a semimonthly period, some subject categories may not be represented in every 
issue. The complete subject category scheme with scope notes is available as DOE/TIC-4584-R4 


from NTIS for $7.00. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


Alternative Fuels 
Electric-Powered Systems 
Emission Control 

External Combustion Engines 
Flywheel Propulsion 

Hybrid Systems 

Internal Combustion Engines 
Vehicle Design Factors 


BIOMEDICAL SCIENCES, 


APPLIED STUDIES 

Chemicals Metabolism and 
Toxicity 

Other Environmental Pollutant 
Effects 

Radiation Effects 

Thermal Effects 


BIOMEDICAL SCIENCES, 


BASIC STUDIES 
Agriculture and Food Technology 
Behavioral Biology 
Biochemistry 
Cytology 

Genetics 

Medicine 

Metabolism 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Combustion Chemistry 

Electrochemistry 

Inorganic and Physical Chemistry 

Organic Chemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 


COAL AND COAL 


PRODUCTS 
By-Products 

Combustion 
Environmental Aspects 
Health and Safety 
Marketing and Economics 
Mining 

Processing 

Properties 

Regulations 

Reserves and Exploration 
Transport and Handling 
Waste Management 


ELECTRIC POWER 
ENGINEERING 


Environmental Aspects 

Power Plants and Power 
Generation 

Power Transmission and 
Distribution 

ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Education and Public Relations 

Industry and Agriculture 

Municipalities and Community 


Systems 
Transportation 


ENERGY CONVERSION 
EHD Generators 
Electromechanical Converters 
Fuel Cells 

MHD Generators 

Thermionic Converters 
Thermoelectric Generators 


ENERGY PLANNING AND 
POLICY 


Conservation 
Consumption and Utilization 
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Economics and Sociology 

Electric Power 

Energy Analysis and Modeling 

Environment, Health, and Safety 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Natural Resources 

Nuclear Energy 

Policy, Legislation, and Regulation 

Research, Development, 
Demonstration, and 
Commercialization 

Supply, Demand, and Forecasting 

Transport and Storage 

Unconventional Sources and 
Power Generation 

Waste Heat Utilization 


ENERGY STORAGE 
Batteries 

Capacitor Banks 
Chemical 

Compressed Gas 
Flywheels 

Liquefied Gas 

Magnetic 

Pumped Hydro 

Thermal 


ENGINEERING 

Combustion Systems 

Electronic Circuits and Devices 

Facilities and Equipment 

General Engineering 

Heat Transfer and Fluid Flow 

Lasers 

Marine Engineering 

Materials Testing 

Pollution Control Equipment 

Power Cycles 

Safety Engineering 

Underground Engineering 

Vacuum Engineering 

Waste Processing Plants and 
Equipment 





ENVIRONMENTAL 


SCIENCES, AQUATIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 


SCIENCES, ATMOSPHERIC 

Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL 
SCIENCES, TERRESTRIAL 


Basic Studies 

Chemicals Monitoring and 
Transport 

Radioactive Materials Monitoring 
and Transport 

Regulations 

Site Resource and Use Studies 

Thermal Effluents Monitoring 
and Transport 


ENVIRONMENTAL—SOCIAL 


ASPECTS OF ENERGY 
TECHNOLOGIES 


Assessment of Energy Technologies 


Environmental Impact Statements 
Social and Economic Studies 


EXPLOSIONS AND 


EXPLOSIVES 
Chemical 

Explosion Detection 
Nuclear 


FUSION ENERGY 
Fusion Power Plant Technology 
Plasma Research 


FUSION FUELS 
By-Products 
Environmental Aspects 
Health and Safety 
Processing 

Properties 

Regulations and Policy 
Sources 

Transport and Storage 
Waste Management 


GENERAL AND 


MISCELLANEOUS 
Civilian Defense 
Information Handling 

Law 

Management 

Mathematics and Computers 


GEOSCIENCES 

Geochemistry 

Geology and Hydrology 

Geophysics 

Mineralogy, Petrology, and Rock 
Mechanics 

Oceanography 


GEOTHERMAL ENERGY 

By-Products 

Direct Energy Utilization 

Economic and Financial Aspects 

Environmental Aspects and Waste 
Disposal 

Geology, Hydrology, and 
Geothermal Systems 

Geothermal Data and Theory 

Geothermal Engineering 

Geothermal Exploration and 
Exploration Technology 

Geothermal Power Plants 

Legal and Institutional Aspects 

Resource Status and Assessment 


HEALTH AND SAFETY 


HYDRO ENERGY 
Economics and Management 
Environmental Aspects 

Plant Design and Operation 
Power Conversion Systems 
Regulations and Licensing 
Resources and Availability 
Site Geology and Meteorology 


HYDROGEN 

By-Products 

Environmental Aspects 
Industrial and Commercial Use 
Marketing and Economics 
Production 

Properties 

Safety 

Storage 

Transport 


INSTRUMENTATION 

Miscellaneous Instruments 

Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 

Radiation Instrumentation 

Well Logging Instrumentation 


ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 


Isotopic Power Supplies 
Physical Isotope Separation 
Radiation Sources 


MATERIALS 
Ceramics, Cermets, and 
Refractories 
Composite Materials 
Metals and Alloys 
Other Materials 
Polymers and Plastics 


NATURAL GAS 

Artificial Stimulation, Plowshare, 
etc. 

Combustion 

Drilling, Production, and 
Processing 

Environmental Effects 
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Geology and Exploration 

Health and Safety 

Marketing and Economics 

Policy, Legislation, and 
Regulation 

Products and By-Products 

Properties 

Reserves 

Storage 

Transport, Pipelines, and Handling 

Waste Management 


NUCLEAR FUELS 
By-Products 

Enrichment 
Environmental Aspects 
Exploration 

Feed Processing 

Fuels Production and Properties 
Health and Safety 
Marketing and Economics 
Mining 

Regulations 

Reserves 

Spent Fuels Reprocessing 
Transport and Storage 
Waste Management 


NUCLEAR POWER PLANTS 

Economics 

Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

Power Reactors, Breeding 

Power Reactors, Non-Breeding, 
Graphite Moderated 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

Process Heat Reactors 


Regulation and Licensing 


NUCLEAR REACTOR 
TECHNOLOGY 


Components and Accessories 

Control Systems 

Environmental Aspects 

Fuel Elements 

Plutonium and Isotope Production 
Reactors 

Propulsion Reactors 

Reactor Safety 

Research, Test, and Experimental 
Reactors 

Theory and Calculation 


OIL SHALES AND TAR 


SANDS 

Direct Uses and By-Products 

Drilling, Fracturing, and Minirig 

Environmental Aspects 

Health and Safety 

Marketing and Economics 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Regulations 

Reserves and Exploration 

Site Geology and Hydrology 

Waste Research and Management 





OTHER SYNTHETIC AND 


NATURAL FUELS 

Alcohol Fuels 
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REFER ALSO TO CITATION(S) 20731, 20736, 20737, 20746, 20752, 20755, 
20757, 20761, 20785, 20786, 20795, 20831, 20838, 20839, 20861, 20864, 20894, 
20933, 21127, 21128, 21674, 21675, 21679, 21749, 21750, 22051, 22108, 22232, 
22302, 22303, 22304, 22305, 22559, 22560, 22561, 22563, 22565, 22568, 22658, 
22661, 22661, 22662, 22698, 22699, 22699, 22700, 22701, 22702, 22703, 22704, 
22705, 22708, 22712, 24108 


(BMFT-FB-T—80-124) Catalysts and relations of 


synthesis, Final report. 
ulz, H. (Kar (TH) (Germany, F.R.)). Nov 
1980. 128p. (MIXED). NTIS, PC A07/MF AOl. 

As a basis for desired alterations of product selectivity, the 
interrelations of selectivity in the Fischer-Tropsch system with 
cobalt and with iron catalysts are described as a function of tem- 
perature, synthetic gas composition, pressure, residence time, and 
type of process. An important role in this connection is attributed 
to analytical methods for determining product composition and to 
the characteristics of product selectivity (product distribution to 
fractions of same carbon number, methane formation, olefin portion 
of the hydrocarbons, olefin isomerization, skeletal isomerization, 
formation of alcohols). Interrelations and limitations of selectivity 
are evaluated in detail. (ESA) 


20630 (BMI—2088) Novel approach to coal gasification 
using chemically incorporated catalysts (Phase II). Final 
report, May 1978-June 1981. Feldmann, H.F.; Conkle, H.N.; 
Appelbaum, H.R.; Chauhan, S.P. (Battelle Columbus Labs., 
OH (USA)). 1981. Contract W-7405-ENG-92. 138p. NTIS, 
PC A07/MF AO1. Order Number DE82003869. 

Since 1974, Battelle has been developing a catalytic treat- 
ment process that would allow more economic, efficient and reli- 
able utilization of the vast deposits of eastern coals in gasification 
systems. In order to keep the process simple and economic, a dis- 
posable catalyst lime (CaO), was employed. It was found that the 
effectiveness of low concentrations of CaO was greatly increased 
by thorough incorporation into the coal. As a result of these ef- 
forts, a catalytic treatment system has been developed that promises 
to allow simplifications and improvements in existing commercial 
gasification processes as well as advanced gasification systems. One 
gasification system that appears exceptionally attractive utilizing the 
treatment system is direct fluid-bed hydrogasification or hydropyro- 
lysis. A simple pressurized fluid-bed steam/oxygen gasification 
system is also an attractive option which could be commercialized 
quickly. Data generated under this program demonstrated the tech- 
nical and economic advantages of these approaches. 


20631 (BMI—2088-App.A-F) Novel approach to coal ga- 
sification using chemically incorporated catalysts (Phase II). 
Appendix A-F. Final report, May 1978-June 1981. Feldmann, 
H.F.; Conkle, H.N.; Appelbaum, H.R.; Chauhan, S.P. (Bat- 
telle Columbus Labs., OH (USA)). 1981. Contract W-7405- 
ENG-92. 164p. NTIS, PC A08/MF A0Ol. Order Number 
DE82003804. 

This volume contains six appendices: experimental apparatus, 
test conditions, and results of catalytic coal treatment; direct hydro- 
gasification; summary of test runs for hydrogasification of BTC; 
summary of test runs for hydrogasification of char; summary of 
steam/O, gasification runs; and process analysis. Forty tables and 
nine figures are also included. 


appa aw aed pp 4-7) Department of rom 
a Rp Burwell, E.L. 
of Energy, Wathington Dt haere NTIS, PC A99, 
AOl. Order Number DE8200472 

From 7. underground hye conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

The potential of underground coal gasification (UCG) to 
produce suitable feedstock for either direct use or for upgrading 
into competitively priced liquid transportation fuels or other end 
products is being demonstrated through UCG program accomplish- 
ments. The National UCG program has been restructured to focus 
directly on those parameters blocking development. The stated goal 
of having a process addressing medium-Btu gas production for sur- 
face upgrading to the point of commercial decision by the late 
1980’s appears achievable if viable government and industry pro- 
grams continue. The potential technical and economical viability of 
UCG has been clearly demonstrated. UCG-to-methanol plants rep- 
resent a viable domestic alternative for production of transportation 
liquids. Recognition and acceptance by DOE and industry of the 
proper role for each should allow an early resolution of all param- 
eters remaining blocking UCG development by the late 1980's. 


20633 (CONF-810923—, pp 8-17) DOE wd or 
implementation, FY 1981. Bartke, T.C. (Larami 

Tech. Center, WY). 1981. NTIS, PC AOO/MF A AOI. "ae 
Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 1981). 

In FY 1981 the DOE signed two cooperative project agree- 
ments. The DOE-GRI agreement allows for co-funding of the 
TBD element of the UCC program. The DOE-STATE-WIDCo 
agreement defines the Tono project as a three-phase project con- 
sisting of laboratory experiments and modeling, large block tests, 
and a field test. The DOE in-house UCC program participants, 
LETC, METC, LLNL, SNL, and university contractors, will per- 
form the tasks in both agreements. In addition, the participants will 
continue to perform other, more generic, supporting research. The 
focus of the UCC program continues to be on the development of 
the UCC technology base through an integrated R and D effort. 
The GCP element will be concluded in FY 1982 with the comple- 
tion of the GR and DC contract. 


20634 (CONF-810923—, 18-28) Postburn study re- 
sults for Hanna II, Phases 2 3 underground coal gasifica- 
tion experiment. Youngberg, A.D.; Sinks, D.J. (Laramie _ 
Energy Tech. Center, . 1981. NTIS, PC A39/ME AOl. 
Order Number DE82004729. 

From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 Sep 1981). 

During the fall of 1980 the Laramie Energy Technology 
Center conducted a post-burn drilling study at the Hanna II, Phases 
2 and 3 underground coal gasification (UCG) site. Twenty-two drill 
holes were drilled and logged. Core samples and geophysical logs 
were used to interpret the gasification zone. Caliper, gamma, 
gamma-gamma density, neutron, directional, and temperature logs 
were used. Char zones were delineated using petrographic studies 
and chemical analyses. Vertical cross sections were constructed to 
show the size and shape of the burn cavity and the location of 
rubble, paralava and char. 


20635 (CONF-810923—-, pp 66-81) Rawlins Test No. 1 


cavity definition study. Davis, B.E. (Gulf Research and De- 
velopment Co., Pittsburgh, PA); Avasthi, J.M.; Reid, C.S.; 

Slater, G.E.; LaBer e, 'L. 198i. NTIS, PC A99/MF Al. 

Order Number DE82004729. 
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From 7. underground coal conversion symposium; Fallen 
kat tae, CA SAS 1981). 

The reactor cavity the 1979 DOE-Gulf UCG Test No. 

1 has been defined. The study utilized coring, TV logging, sonar 


logging, 
picture of the cavity shape and location. The presence of the reac- 
tor firepit was confirmed and the bulking subsidence was indicated. 
Calculations of the coal removed were consistent with mass balance 
calculations during the test. 


20636 (CONF-810923—, 82-88) Status and test plan 
for the gasification of coal beds: Rawlins II. 
Davis, B.E. (Gulf Research and = Co., Pitts- 
burgh, PA); Singleton, A.H.; Gregory, J.L.; Covell, J. 1981. 
S, PC A99, AOl. Order Number DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Leaf Lake, CA, USA (8 1981). 

Gulf Research and elopment Company, in conjunction 
wth Ded a EW oo ode coe has successfully 
completed its initial gasification test of steeply dipping coal beds at 
the North Knobs site near Rawlins, Wyoming. The second test in 
this program is scheduled for fall, 1981. The objective of the test as 
well as the test facility and its status will be described. 


20637 (CONF-810923—, 89-94) ARCO’s UCG pro- 
gram. Davis, G.E.; Beach, L.R. (ARCO Coal Co., Denver, 
CO). 1981. NTIS, PC A99/MF A0Ol. Order Number 
DE82004729. 
From 7. underground coal conversion symposium; Fallen 
Loti, © CA, USA (8 Sep 1981). 
CO Coal Company is planning a second UCG test 
(ody 1a No. 2). After examining numerous potential sites in the 
Eastern Powder River Basin, we have selected a location near the 
site of our first UCG test (Rocky Hill No. 1) on the Rocky Hill 
State Section. Plans for the Rocky Hill No. 2 test call for a multi- 
well, oxygen-blown test. The test objective i is to demonstrate UCG 


in- 
cluding restoration, is expected to last from 1981 to 1988. Construc- 
tion of the field facility is scheduled to commence in 1982 followed 
by gasification in 1983-84. As structured, the test will be jointly 


design of the Rocky Hill No. 2 test, and presents the current status. 


20638 (CONF-811101—18) Packed-bed letdown systems. 
Carlson, P.K. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 47p. NTIS, PC A03/MF AOl1. 
Order Number DE82004111. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

A packed bed system should reduce the operation of valves 
under high pressure drop conditions in coal liquefaction plants. 
Since the packed bed with fluid control can control over a relative- 
ly narrow throughput range, its greatest benefit would not be real- 
ized in a pilot plant. A commercial scale system designed for maxi- 

could employ packed beds as base load 


plant throughput capacity. The valve would provide 
control while the plant operated at less than, say, 90% of ca- 
% would be brought on-stream at 50% capacity and a 
, at which point the control function would 
pg Fence heme gh ys 
would be a reduction in the number of letdown valves, and 
the operating time of those remaining, thus reducing 
of the valves as well as the frequency of oper- 
ation of their associated block valves. 


(CONF-811220—1) Coal gasification for stationary 

Sue, ~$ D.K.; Bair, 

of Gas Technology, - IL SA)). 

. Institute of Gas Technology, 3424 South State 
IL 60616. Order Seniber DE82902135. 


ERA VOL. 7,NO.8/ 2478 


From ASTM symposium on alternative fuels and future fuels 
specifications for stationary gas turbine applications; Phoenix, AZ, 
USA (9 Dec 1981). 

Various types of coal gasification processes which are availa- 
ble commercially or are in the developmental stages are reviewed. 
The properties of the gaseous fuels produced by different gasifiers 
are discussed. Gas clean-up systems, adaptable for turbine applica- 
tions, are presented, and factors influencing process selection are 
outlined. 


20640 (CONF-8009225—(Summ.)) Coal-based direct re- 
duction processes symposium. Mac D.R. (Bethlehem 
Steel Corp., PA (USA)). 1980. 2 


Rae, 
. American Iron and 
Steel Institute, 1000 16th Soest, .W., Washington, DC 
20036. Order Number DE82900811 
From Coal-based direct reduction processes symposium; 
Fuateae. BA. 9 PA, USA (29 Sep 1980). 
broad interest shown by the steel industry in coal-based 
direct reduction is a result of: (1) the need for a scrap supplement, 
(a) due to the steadily increasing electric arc furnace capacity in the 
USA, direct reduced iron (DRI) is required as a substitute in times 
of scrap shortages, and (b) due to the decreasing quantities of qual- 
ity scrap, DRI is required as a diluent for residuals in the scrap; (2) 
the need for an alternative reduction process, that is (a) less capital 
intensive - has a lower investment cost per unit of annual produc- 
tion - than a modern coke oven, blast furnace, basic oxygen furnace 
(CO/BF/BOF) system, and is (b) economical at lower increments 
of capacity and lower initial investment costs than the 4 million 
tons per year and the high capital investment for a CO/BF/BOF 
system. (3) the need for a coal-based direct reduction process to re- 
flect the long-term availability of coal in the USA as compared to 
direct reduction processes which use natural gas (87% of present 
world DRI capacity) as the source of reductant and energy. The 
following processes, classified according to the reduction vessel, are 
discussed: rotary kiln - ACCAR, CODIR, DRC, SL/RN; shaft fur- 
nace - CALDERON, ELECTROTHERM, MIDREX-LURGI, 
MIDREX-TEXACO, PLASMARED; and fluidized bed-ELRED, 
and PLASMAMELT. 


20641 (CONF-8104106—4) High-pressure wet carboniza- 
tion. Paganessi, J.E.; Knowlton, T.M.; Punwani, D.V.; Lau, 
F.S. (Institute of Gas Technolo; , Chicago, IL (USA)). 
Apr 1981. >. Institute of Gas echnology, 3424 South 
State Street, IIT Center, Chicago, IL 60616. Order Number 
DE82902130. 

From 3. technical contractors’ conference on peat; Bethesda, 
MD, USA (29 Apr 1981). 

The objectives of this program are to design and construct a 
continuous wet carbonization process development unit (PDU), and 
to operate the PDU to determine the effects of temperature and 
residence time on the dewaterability and heat value of Minnesota, 
North Carolina, and Maine peats. Additional information will be 
generated on the effect that the wet carbonization process has on 
the hydrogasification characteristics of these peats. Further infor- 
mation on the heat transfer and slurry transport characteristics will 
also be obtained. 


20642 eB beste Chemical 
characterizati y 


ion of vacuum flash solvent extraction. A 
topical report. F. Gorski, A.B.; coh ath (P&M 
Coal Mining Co., Fort Lewis, Washington). 1981. 
NTIS, PC A19/MF A01. Order Number Bee0100e 1. 

In Solvent-refined-coal (SRC) process. Quarterly technical 
progress report, January 1981-March 1981. 

Data generated by the solvent extraction of vacuum flash 
feed included component percentages of oils, asphaltenes, preas- 
phaltenes, ash and 10M. The objective of the chemical characteriza- 
tion was to determine the thermal stability of vacuum flash feed as 
it related to compositional change and product oil yield. This data 
will contribute to vacuum flash feed pumping and handling designs. 
The results of the study indicate that at temperatures above 650°F, 
insoluble organic material (10M) is formed by thermal decomposi- 
tion of the unstable vacuum flash feed. If the feed material is proc- 
essed at a temperature of 750°F, the storage time must not exceed 
12 hours. Longer periods will result in compositional changes lead- 
ing to significant product losses. Dilution has no effect on the rate 
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of decomposition of vacuum flash feed. It is therefore recommend- 
ed that demonstration plant designs include a quench to reduce 
vacuum flash feed temperature to 650°F for storage periods in 
excess of 12 hours. 


20643 (DOE/ET/10104—15, pp 136-182) ae 
behavior of vacuum flash feed. A report. Appendix E, 

Gorski, A.B. (P & M Coal Co., Fort Lewis, Wash- 
ington) AP ao ar NTIS, PC A19/MF ’A01. Order Number 


In (SRC) process. Quarterly technical 
rt, Jan 1981-March 1981. 

ee ro Ot jective of the vacuum flash feed rheological program 
die 6 Geis Os Gade tol Geaned emai ot typical 
vacuum flash feed from the Fort Lewis Pilot Plant. This data will 
contribute to vacuum flash feed pumping and handling designs for 
the Demonstration Plant. The program will also provide the data 
that is required for design of intermediate and long term storage of 
vacuum flash feed material. At temperatures above 650°F, insoluble 
organic material is formed by the thermal decomposition of the un- 
stable vacuum flash feed. If the feed material is processed at tem- 
peratures above 750°F, storage times must not exceed 12 hours. 
Longer periods will result in a feed with a solids content as high as 
50%. Dilution has no effect on the rate of decomposition, but can 
be used to lower the viscosity of the vacuum flash feed. The vis- 
cosity of vacuum flash feed is on the order of 20 cp at a nominal 
shear rate of 400 sec™! for temperatures ranging from 700°F to 
750°F at short residence time. The size of the solids particles in the 
feed are about 5 to 10 microns and are easily kept in suspension. 
With increasing storage times above 650°F, formation of solids 
occurs in the form of pyridine insoluble material. The rheological 
behavior of vacuum flash feed after a soak time of 24 hours is 
shown in Figure 1. Growth of viscosity and insoluble organic mate- 
rial is negligible at 650°F for storage times up to the maximum 48 
hour test period. No viscosity growth was observed for the 20 and 
30% dilutions. Viscosity of these samples at 650°F before and after 
the 48 hour soak time at a shear of 400 sec™' is shown below. 


20644 (DOE/ET/10104—15, pp 297-348) Characteriza- 
tion of waste water produced SRC-II processing of Po- 
whatan No. 6 Mine coal on PDU P-99. Appendix I. 24 Mar 
1981. NTIS, PC A19/MF A0Ol. Order Number 
DE82010061. 

In Solvent-refined-coal (SRC) process. Quarterly technical 

Jan 1981-March 1981. 

ES oral material for Period P99-67-11 was quite 
good (about 99.6 wt % on coal). The chlorine, fluorine, total sulfur, 
and total nitrogen balances were also reasonably good, 100 +- 10 
wt %. The good material balance on chlorine may be fortuitous. 
Problems with chlorine and sulfur analyses of both the feed coal 
and the product streams are discussed in detail. 


20645 (DOE/ET/10104—15, pp 86-135) Stress corro- 
sion cracking in the reaction area and corrosion in the frac- 
tionation area of the Fort Lewis SRC Pilot Plant. Appendix 
D. Canfield, D.R. (P & M Coal Mining Co., Fort Lewis, 
Washington). Feb 1981. NTIS, PC A19/MF AOl. Order 
Number DE82010061. 

In Solvent-refined-coal (SRC) process. Quarterly technical 
progress report, Jan 1981-March 1981. 

Ses coceosion in austenitic stainless steel has oc- 
curred in yoo few locations in over five years of operation. 
Chloride stress corrosion cracking has been primarily limited to 

dead-legs such as pipe nipples or safety valves which trap salts and 
provide the environment for cracking. In addition to chloride stress 
corrosion cracking, there has been some polythionic stress corro- 
sion cracking which is primarily associated with the 304 stainless 
steel cladding in three flash vessels located in the reaction area 
(Area 02). These vessels, however, were also subjected to excessive 
thermal treatments because of fabrication problems. These thermal 
treatments produced a sensitized type 304 stainless steel cladding 
which made it susceptible to intergranular attack by polythionic 
acid. Although polythionic stress corrosion cracking has been a 
source of concern, its presence has been eliminated by using type 
347 stainless steel weld overlay in place of the sensitized 304 stain- 
less steel cladding. The fractionation area (Area 04) has experienced 
severe corrosions since early plant start-up. Corrosion has been 
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20646 (DOE/ET/10104—15, pp 389-437) Liquefaction 
of Blacksville coal er by heavy media. K, 
Pannell, R.B. Jan 1981. NTIS, PC A19/MF AOI. Order 
In Solvent-refined-coal (SRC) process. Quarterly technical 


Number DE82010061. 

ro; Jan 1981-March 1981. 

t or plackaville Sail aenaasied tan tenn, nadie, ewes, Handled at 
pr npeowretordage se dee ogi y hae ag met Be cd 
ville process solvent. Coal samples used in the 

wan; Wasoabiite com Gael 13 tesclle ned, tod Peat 013 
to 1.6 specific gravity. The raw coal fraction showed the highest 
overall oil yield. Coal samples were liquefied at a one hour reactor 
residence time at 850°F and 2000 psig hydrogen. The raw coal 
fraction yielded the conversion of coal to oil at 15.0% com- 
pared to 6.6 and 12.8% for the 1.3 and 1.3 to 1.6 float fractions, 
respectively. Total oil yields appear to correlate with ash level in 
the coal. From the liquefaction data obtained from Blacksville No. 
2 coal separated by heavy media, significant differences in the prod- 
uct structure and total oil yield were obtained by gravity separation 
of the coal. Differences in the light distillate yield appear to be a 
function of the pyrite level or maceral (vitrinite or inertinite) con- 
tent of the coal. Heavy distillate and total oil yields increase and 
IOM decreases as the ash level in the coal increases. Total oil yield 
for Blacksville coal is a function of the ash level of the coal. The 
total oil yield is also the most consistent measure of the extent of 
Blacksville coal conversion due to greater errors involved in ob- 
taining accurate distillations for light, middle and heavy distillate. 


20647 (DOE/ET/10104—15, pp 249-296) Characteriza- 
tion of waste water. Appendix H. 6 Oct 1980. NTIS, PC 


A19/MF AO1. Order Number DE82010061. 

In Solvent-refined-coal (SRC) process. Quarterly technical 

nner, Som 1981-March 1981. 

inte bod col tad petlinet streets wuse-chaigund, Gor the 
otesien wine fluorine, chlorine, total sulfur, sulfide sulfur, 
total nitrogen, fixed NHs, free NHs and phenols. Trace metals in 
the water streams were determined by the Heated Graphite Atom- 
izer Technique using flameless atomic absorption. All trace metals 
listed were obtained except boron which cannot be analyzed by our 
test lab at this time. The overall material balance for Period P-99- 
70-7 was quite good, approximately 99.5 wt % on coal. The chlo- 
rine, total sulfur and total nitrogen balances were also good, 100 +- 
5 wt %. The fluorine balance is the least consistent. About 50% of 
Oe ae ee ae a naan on 
equally distributed in the product water, debutanizer bottoms, and 
process solvent. Nearly 60% of the sulfur egressed in the product 
gases and 34% in the vacuum bottoms. The nitrogen distribution in 
the products was: 25% th to vesnem battens, 29% in Gn pradeet 
water, 15% in the debutanizer bottoms, and 15% in the process sol- 
vent. The elemental balances in the high pressure separator water 
system were all reasonably good except for fluorine and chloride. 
The fluorine concentrations in all the water streams are in the low 
ppM range and are subject to anal . The 
tents are still inconsisten 
was the only trace 
parts-per-million range. 
Boron, as mentioned earlier, 


the elemental and trace metal balances. 


20648 E/ET/10104—15, pp 217-248) Chemicals 
from SRC-II products made Powhatan No. 5 mine 
coal. Appendix G. 4 Jun 1980. NTIS, PC A19/MF AOl1. 
Order Number DE82010061. 

In Solvent-refined-coal (SRC) process. Quarterly technical 


made with Powhatan No. 5 Mine coal were obtained. This report 
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presents quantitative yield estimates of phenols, cresols, 
zene, toluene, and xylene) and naphthalene based on the 


reported previously, most of the extractable chemicals are obtained 
from the debutanizer bottoms. More severe operating conditions in- 
crease the yield of debutanizer bottoms, which results in a net in- 
crease in extractable phenolics, nitrogen compounds, and some aro- 
matics. Potential chemical yields from Powhatan No. 5 Mine, Ken- 
tucky No. 9/14, and Ireland Mine coals are about equal when oper- 
ating at the same reaction conditions. 


20649 (DOE/ET/10104—18) Solvent refined coal (SRC) 
process. Flashing of SRC-II slurry in the vacuum column on 
process a 2 Unit P-99: Ly ene experiments 
while processing Ireland Mine Coal. Interim report, Septem- 
ber-December 1980. Gray, J.A. (Pittsburg and Midway Coal 
Mining Co., Englewood, CO (USA)). Aug 1981. Contract 
ACO05-76ET 10104. 63p. NTIS, PC A04/MF AOl. Order 
Number DE82004482. 

The results of twelve tests on the vacuum flash system of 
Process Development Unit P-99 performed during SRC-II process- 
ing of an 11% ash Ireland Mine Coal are discussed. The objective 
of this work was to obtain vacuum flash separation data at well- 
defined flash zone pressures on slurry produced from Ireland Mine 
coal in order to supplement 12 earlier experiments on this coal in 
which problems arose in the measurement of pressures in the 
vacuum column. The 900°F distillate content of the vacuum bot- 
toms and the percent of feed slurry flashed overhead correlated 
well with flash zone operating conditions. The data for the 11% 
ash Ireland Mine coal were very similar to those for the Powhatan 
No. 6 Mine coal. Data for the Powhatan No. 5 Mine (9% ash) and 
the previous shipment of Ireland Mine (16% ash) coals were quite 
different compared to results for the other coals due to different 
levels of ash in these coals and, hence, significantly different 
vacuum column feed slurry compositions. Polymerization and 
cracking appeared to be negligible. Specific gravity and melting 
point of the products correlated well with vacuum column operat- 
ing conditions. Elemental, distillation, and solvent balances showed 
the data to be of reasonably good quality. 


20650 (DOE/ET/10104—34, pp 88-106) Hydrogen sul- 
fide removal from coal-derived naphtha. Ackerman, C.D.; 
Marsh, D.L.; Bozlee, B. (P and M Coal Mining Co., Fort 
Lewis, WA). Dec 1981. NTIS, PC Al0/MF AOl1. Order 
Number DE82010455. 

In Solvent-refined-coal (SRC) process. Quarterly technical 

rt, April-June 1981. 

ey * 73 compounas maintain an equilibrium within the coal- 
derived naphtha solution and provide H2S by a decomposition reac- 
tion. High concentrations of toxic, flammable H2S accumulate in 
the vapor space above naphtha in shipping containers and create 
hazardous handling conditions. This study had two objectives: es- 
tablish analytical procedures to determine the H2S content of naph- 
tha; and find a treatment for removing HS to lessen the handling 
hazards that leaves the naphtha chemically unchanged so it can be 
analyzed in an as-made condition. Comprehensive laboratory tests 
were performed at the Fort Lewis SRC Pilot Plant for several 
months during early 1980. Only an empirical rather than an abso- 
lute analytical procedure was developed for measuring the amount 
of HeS in coal-derived naphtha. Techniques to remove HaS gas 
proved generally unsuccessful. H2S, present in solution, is evolved 
continuously even after prolonged stripping of the naphtha by at- 
mospheric or pressurized column fractionation. H2S evolution 
could be prevented only if the coal-derived naphtha is drastically 
modified by severe hydrotreating to remove nearly all sulfur heter- 
oatoms. Evaluation of the hydrotreating process was not included 
in the Fort Lewis study because analysis has been performed previ 
ously by GS and TC laboratories. Thus, it has been concluded that 
there is no treatment method currently available that would remove 
the H2S and leave the naphtha chemically unchanged. 


20651 (DOE/ET/10104—34, pp 107-139) SRC-II proc- 

ess yield correlation models, Jones, G.L.; Carr, N.L. (Gulf 
ye and Tech. Co., Pittsburgh, PA). Dec 1981. NTIS, 
PC A10/MF AO1. Order Number DE82010455. 
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In Solvent-refined-coal (SRC) process. Quarterly technical 
rogress rt, April-June 1981. 

. Yield models for the SRC-II coal liquefaction process were 
developed from a large amount of pilot plant data and information. 
The models developed via regression analysis consist of a series of 
linear, cross-product and squared terms for process variables and 
coal properties. These models reveal a generally consistent picture 
of underlying kinetic and physical processes involved and point the 
way to areas of operation or of coal feed properties which will en- 
hance production of liquid fuel. The fundamental kinetic effects of 
temperature and residence time, the catalytic effects of ash and the 
interactions between these are found to be important. Increased hy- 
drogen pressure enhances production of liquid products but leads to 
higher consumption of hydrogen as expected. Increased coal con- 
centration reduces liquid yields probably by reducing the total re- 
cycle solids and therefore ash in the reactor. These effects are con- 
sistent with the observed behavior of the recycle system. Coal 
properties being highly cross-correlated, made significant individual 
properties more difficult to identify. However, three broad classifi- 
cations: a catalytic variable, e.g., iron in ash or total sulfur, a vari- 
able proportional to the coal rank, e.g., carbon to hydrogen ratio or 
% volatile matter, and a maceral variable, e.g., maximum mean re- 
flectance of vitrinite, emerge as most important coal properties. 
The analysis also shows that reactor scale is not particularly signifi- 
cant as a variable for the same nominal operating conditions and 
feed coal. This is strong evidence that all significant variables are 
accounted for in the models. It also shows that the two modes of 
operation, namely SRC-I and SRC-II, can be distinguished by the 
level of recycle ash, a continuous variable. Thus SRC-I is funda- 
mentally the same as SRC-II operation in the limit of zero recycle 
ash. 


20652 (DOE/ET/10104—34, pp 140-146) Influence of 
pilot plant unit on SRC-II process yields. Jones, G.L. Dec 
1981. NTIS, PC Al0/MF AOl. Order Number 
DE82010455. 

In Solvent-refined-coal (SRC) process. Quarterly technical 
progress report, April-June 1981. 

The statistical analysis of 145 pilot plant runs shows that the 
bias or influence of the pilot plant unit on the most accurately de- 
termined process yields (i.e. total distillate, total liquids, SRC, or- 
ganic vacuum bottoms, light hydrocarbon gases and by-product 
gases and hydrogen consumption) is not statistically significant 
based on the normally accepted 95% confidence level. The prob- 
abilities of significance for water yield and for the various distillate 
splits (i.e. Cs-350°F, middle distillate 350 to 550°F, and heavy dis- 
tillate 550 to 850°C) are greater than 95% indicating significance of 
the unit correction for these yields. The reason for the significant 
unit bias for the distillate splits, which has been suspected for some 
time, may be due to different analytical procedures employed by 
the pilots and by the inability of simple methods to correct the 
splits from the various units to common bases for analysis. It is not 
clear at present why the bias in the water yield is significant. The 
results point up the importance of establishing a uniform analytical 
procedure for the distillates. It is doubtful that there are any inher- 
ent reactor or reaction rate differences between the units, because 
of the absence of bias in the principle process yields. The results are 
important for several reasons: the data from the three pilot plants 
may be pooled for analysis; conclusions obtained from one unit are 
generally applicable to the others; and, most important, the process 
yields are not sensitive to the scale of the reactor when compari- 
sons are made at the same levels of the basic reactor/feed composi- 
tions variables. Intrareactor data, which are currently lacking, are 
necessary to assess differences between reactors via a more rigorous 
analysis. 


20653 (DOE/ET/10104—34, pp 147-203) Thermal be- 
havior of SRC-II reactors. Singh, C.P.P. (Pittsburgh Univ., 
PA); Shah, Y.T.; Carr, N.L. Dec 1981. NTIS, PC A10/MF 
A01. Order Number DE82010455. 

In Solvent-refined-coal (SRC) process. Quarterly technical 
progress report, April-June 1981. 

This work covers the thermal behavior of SRC-II reactors 
on the basis of the previously developed kinetic expression which 
shows an exponential increase in the rate of hydrogen consumption, 
and hence, the rate of heat generation, on temperature. Completely 
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as well as partially backmixed models for the reactor are consid- 
ered. Possible variations in the values of thermod parameters 
used in the heat balance, such as the heat of reaction, heat capaci- 
ties, etc., due to errors in their estimation or a change in operating 
conditions are also considered. The temperature profile inside an 
SRC-II reactor can be predicted by the use of the partially back- 
mixed model. However, the former variation is small for the level 
of mixing expected in SRC-II reactors in comparison to the overall 
increase in temperature from feed to the reactor outlet. Therefore, 
a CSTR model can be used in such studies without incurring sig- 
nificant errors. All the evaluations of steady state temperatures indi- 
cate that SRC-II operation at 455 to 460°C is thermally unstable. 
Therefore, the SRC-II reactors cannot be operated without con- 
trols. However, the slurry residence time in these reactors is very 
high; therefore, even while the operation is without controls, a 
large increase or decrease in temperature will not be observed over 
a small (less than the SRT) time. Two imental runs (DB-1 and 
DB-2, Ft. Lewis) are simulated on the basis that the operation is 
thermally unstable. Subsequent experiments on P-99, without con- 
trol, show that the operation is thermally unstable. The findings 

this study have been substantiated partially by experimental 


from 

data. 

20654 (DOE/ET/10296—194) Molten salt coal a. 
tion process development unit, Phase 2. Quarterly technical 


report No. 4, April-June 1981. Slater, M.H. (Rock- 
i teetional Corp., Canoga Park, CA (USA). 

ey 21 Jul 1981. Contract AC21-77ET10296. 
A04/MF A0O1. Order Number DE82004717. 
7 represents the fourth quarterly progress report on 
Phase 2 of the? Molten Salt Coal Gasification Process Development 
Unit (PDU) Program. Phase 1 of this program started in March 
1976, and included the design, construction, and initial operation of 
the PDU. On June 25, 1980, Phase 2 of the program was initiated. 
It covers a l-year operations program utilizing the existing PDU 
and was planned to include a series of runs, each additional run 
progressively utilizing | more plant hardware and subsystems and op- 
erating under i ly severe conditions. During this report 
satu lien ¥ dele iets ahead aon chiuiaed and heme ben 
were conducted. During Run 8: (1) the gasifier was operated con- 
tinuously for a full 7 days, as scheduled, (2) the melt overflow 
system operated smoothly throughout the entire gasification pro- 
gram, (3) a coal throughput of approximately 1 TPH, the rated 
design capacity of system, was achieved, (4) the gasifier/quench 
system operated satisfactorily at a planned 15% ash in the melt, and 
(5) the gasification system operated as predicted at 10-atm pressure 
over extended periods and satisfactorily at pressures up to 18 atm. 
The ash removal, sulfur removal, and sodium carbonate regenera- 
tion systems were all placed on line during the run. During Run 9: 
(1) Tlinois No. 6 coal was gasified at 20 atm pressure and at coal 
throughput of nominal 1 TPH and (2) the gasifier was operated 
with the ash content in the melt at the design 20% concentration. 
The post-test inspection after PDU Run 9 is continued. Data reduc- 
tion, data evaluation, and performance analysis of the various com- 

ponents and subsystems in the balance of plant are in progress. 


20655 (DOE/ET/10623—14) Improved techniques —-_ 
ae coal, Fourteenth rey! October 1, 

3 va, A.I. (City Coll., 
New ¥ York ‘sap. ise 1980. Coed AS01-76ET 10623. 30p. 
em a S, PC A03/MF AOl. Order Number 


The results of solid mixing experiments in an expanded top 
bed, presented in the 13th Quarterly Report, are analyzed using a 
modified turbulent eddy diffusivity model. Axial dispersion coeffi- 
cients obtained are shown to go through a maximum in the slug- 
ging regime, as expected. When the gas velocity is further in- 
creased in the turbulent fluidization regime, the dispersion coeffi- 
cients start increasing again because of the induced downflow along 
the wall generated by the expanded top separation region. When 
the bubbles are still in the coalescence stage - in the lowest gas ve- 
locities investigated - the coefficients are lower in the 
bottom of the bed than at the top. At the higher gas velocities the 
dispersion coefficients are uniform throughout the bed. Experiments 
in two stage flash hydrogenation were carried out in 100atm. hy- 
drogen. Illinois No. 6 coal was devolatilized in the first stage at 
temperatures from 650 to 965°C at a heating rate of 1500°C per 
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second. The h zone (second stage) was operated at 
850°C and 965°C, residence times of 0.6 and 1.2 seconds being pro- 
vided. A second stage temperature of 850°C with a 0.6 second 
vapor residence time is near optimum for BTX yield. A maximum 
of 10% carbon conversion to BTX is obtained at a devolatilization 
temperature of 700°C, about the same yield maximum observed 
previously for the single stage process. 


20656 paar rb Framework for 
synthetic fuels commercialization Volume I: 
Oat rad ee Pore Oe Clark, C.E.; Nesbitt, 

M. (Stanford Research Inst., Menlo Park, CA’ USA), 
Jun 1977. Contract AT03-76ET 10695. Ts 
A13/MF A01. Order Number DE82002304 

This report describes a framework developed for the ERDA 

Office of Commercialization to be used for evaluating synthetic 
fuels commercialization This volume describes the appli- 
cation of Go Samewet to hgh Hen cost geeteeten. initiate, 


main body of the report presents a methodology for evaluating al- 
ternative proposals for government assistance. In this report, the 
form of government assistance is assumed to be a loan guarantee 
program; however, the framework is flexible enough to determine 
the impacts of other types of programs. The methodology considers 
two types of impacts of gasification proposals - the short term ef- 
fects caused by the first commercial plant or plants and long term 
national effects resulting from the first plant construction. In both 
the short and long term, the economic, technological, environmen- 
tal, and socioeconomic outcomes of commercialization are evaluat- 
ed. By assigning tradeoffs to these outcomes, an overall value or 
measure of desirability for each competing coal gasification propos- 


general 
important contributors to the value of a coal gasification commer- 
cialization program,a base case is defined and evaluated. This base 
case uses current estimates of economic, technical, social, and envi- 
ronmental factors and assumes that other factors such as 
and international relations will be generally favorable to gasifica- 
tion. 


(DOE/ET/10697—T1-Vol.2) Methodology for as- 

seasing the benefits of foal energy RD and D. Volume 1 

ag my frm technology outcome data and technol- 

M.; Louks, B.M. (Stanford Research 

A a. Park, CA ‘(USA)). 16 Nov 1976. Contract 

AT03-76ET 10697. 148p. NTIS, PC AO7/MF AOl. Order 
Number DE82004624. 

The information in this two-volume report is organized as 
follows: in Volume I, entitled Energy Network Charts for Ad- 
vanced Fossil Energy Technologies, a series of charts is presented 
showing the applications of advanced fossil energy technologies to 
the recovery, conversion, or utilization of fossil energy (coal, oil 
shale, crude oil, and natural gas). In this Volume II, outcome tables 
are presented that characterize the probable results of advanced 
technology research, development, and demonstration (R, D and 
D) for coal gasification, coal liquefaction, oil shale conversion, elec- 
tric power generation, enhanced oil recovery, and enhanced gas re- 
covery. Areas are highlighted where such results are not presently 
available or are incomplete. Tables are also presented that show 
groupings of technologies; for example, technologies producing 
high-Btu gas from coal are grouped together. The rationale for 
groupings is explained. 


20658 (DOE/ET/11423—T1) Solvent extractions of Illi- 
nois No. 6 coal. Mayo, F.R.; Pavelka, L.A.; Zevely, J.S. 
(SRI International, Menlo Park, CA a 1979. Coasinet 
AC22-78ET11423. 7p. NTIS, PC A AOl. Order 
Number DE82003 

The usual abilities of amine solvents, especially EDA, were 
recognized many years ago. Some recent work has dealt with sol- 
vents mixtures. What we think is new is the idea that amines have a 
chemical as well as a physical action and the finding that DMSO 
assists the action of EDA, at least partly because it increases the 
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swelling of the coal. The EDA + DMSO combination is more ef- 
fective than the EDA + pyridine combination. The results with 
solvent combinations in Table 1 bring out the separate physical and 
chemical effects of solvents and the effects of longer reaction time 
and higher temperature when chemical reaction is involved. The 
primary amines are the best solvents, the smallest and strong base, 
EDA, being best. Benzylamine and 2-phenethylamine are next best 
among those tested, with solvent properties closely proportional to 
their nitrogen contents. Without unusual precautions to exclude air 
during 1 to 18-hour extractions at 100°C, the EDA/DMSO combi- 
nation extracted more material than EDA alone. We ascribe the 
higher rate of exraction by the mixed solvent to the greater swell- 
ing of the insoluble material. The difference is not due to oxidation 
by DMSO. Increasing the temperature and duration of extraction 
with DMSO alone does not increase by much the amount of coal 
dissolved and the advantage of DMSO added to EDA decreases 
with longer reaction times. That 50% of Illinois No. 6 coal can 
now be dissolved at 100°C to give a solute mostly soluble in pyr- 
idine and an extracted coal with much less crosslinking (higher 
swelling ratio) than pyridine-extracted coal provides a new and ex- 
ceptional opportunity to investigate the structure of coal that has 
never been heated above 100°C since it was mined. 


20659 (DOE/ET/13511—T11) Development of automat- 
ed welding process for field fabrication of thick walled pres- 
sure vessels, Final report. Stol, I. (Westinghouse Research 
and Development Center, Pittsburgh, PA (USA)). 4 Nov 
1981. Contract ACO05-78ET13511. 190p. NTIS, PC A09/MF 
A01. Order Number DE82004421. 

The results review procedure development and qualification 
for narrow groove gas tungsten arc welding of SA 387 Grade 22 
Class 2 steel (2 1/4% Cr-1% Mo) to 4 inch thickness. Welding was 
conducted in the horizontal (2G) and vertical (3G) position. 


20660 (DOE/ET/14705—26) BI-GAS pilot plant. Quar- 
terly technical progress report, 1 January 1981-31 March 
1981. Diecnatinnee te of , Inc., Denver, CO (USA)). 1981. — 


tract ACO1-80ET14705. 0p. NTIS, PC A05/MF AOl1 
Order Number DE82004753. 

Test G-16 was conducted on January 20 to 24, 1981, with 
58.2 hr of coal feed, 60.5 hr of char feed, and 69.7 hr of char 
burner firing. During the fuel gas reduction test, it was observed 
that the plant pressures and temperatures were slightly less steady 
than during operation with excess fuel gas. The gasifier pressure os- 
cillated plus or minus five psi compared to a normal fluctuation of 
plus or minus two psi; while the Stage I temperature varied plus or 
minus 50°F compared to plus or minus 20°F. Fuel gas was re- 
turned to normal flow due to problems with gas washer control 
and instabilities in char feed. Slag removal from the gasifier was 
much better during Test G-16 (90%) due to use of the slag breaker, 
slag agitator, and installation of the grating over both lockhopper 
legs. Favorable results were obtained during the first test using 
flocculant addition to the coal fines stream feeding the centrifuge, 
to aid in solids removal. Installation of the vortex breaker and the 
drilling of the holes in the lower baffle, to prevent interference 
with the level control instrumentation, did not improve operation 
of the gas washer. Test G-16A was conducted on February 23 to 
March 1, 1981, with 122.0 hr of coal feed, 120.2 hr of char feed, 
and 133.2 hr of char burner firing. The gasifier was able to be oper- 
ated stably at an oxygen to fuel gas ratio of two to one in Stage I 
for a 24-hr period. Testing of the Aurburn flow monitor indicated 
that this instrument was able to give immediate and consistent re- 
sponses to changes in char feed valve setting. It will be necessary 
to make some revisions in the sensor, however, before the monitor 
can be used to determine flow rate. The modified Kamyr valve suc- 
cessfully controlled char feed through the B leg, with good control 
occurring between twenty to sixty percent valve position. 


spam te deetivemaer mentee Ben dines 
system quarterly progress 
report, Fiscal Year 1981, October 1-December 31, 1980. Ar- 
thurs, M.J.; Chelen, E.J.; Cherish, P.; Haldipur, G.B.; 
Keairns, DL: Rath, L.K. (W (Westinghouse Electric Co 
Madison, PA (USA). pgs Be 30 Jan 1981. 
Contract ACL SOETLS 52. 84p. NTIS, PC AOS5/MF AO1. 
Order Number DE82004540. 
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The overall objective of the Westinghouse Coal Gasification 
Program is to demonstrate the viability of the Westinghouse pres- 
surized fluidized bed gasification system for production of low- and 
intermediate-Btu fuel gas for electric power generation, syngas, 
feedstocks or industrial fuels and to obtain performance and scale- 
up data for the process and hardware. 


20662 (DOE/ET/14752—16) Advanced coal — 
system for electric power ion. Second 

ress report FY 1981, January 1-March 31, 1981. (Weating 
house _— Corp., Madison, PA (USA). Synthetic F 
Div.). 22 Apr 1981. Contract AC21-80ET 14752. 53p. NTIS, 
PC A04, A01. Order Number DE82004539. 

Major activity has been directed toward maintenance and 
modification of the PDU. Currently, final assembly and preparation 
are in progress for tests to be conducted. The last part of commis- 
sioning test TP-M001-4, which is a functional checkout of the 
model structure and associated subsystems, has been completed. 
From the experiments performed in a bed of wide size particle dis- 
tribution, the two-dimensional, wedge-shaped pitot tube with con- 
tinuous gas purge successfully prevented the plugging of the tube 
holes over a long period of operation and simultaneously provided 
the required sensitivity of measurement. The pitot tube was cali- 
brated in the wind tunnel at 0, 250, 310, and 390 cm*/m purge 
flow. These results will provide guidance for the operation of the 
purged pitot tube in the CFSF. A simple mathematical model was 
proposed to estimate the solids circulation rate induced by a bub- 
bling jet. Certain parameters in the model will require verification 
from cold flow experiments designed for this purpose. Two series 
of experiments were completed to investigate the motion of solid 
particles in the gasifier. The rate of particle mixing was studied as a 
function of the jet injection velocity. 


20663 (DOE/ET/14881—7) Mechanisms and kinetics of 
coal hydrogenation. Quarterly progress report, July-Septem- 
ber 1981. Baldwin, R.M. (Colorado School of Mines, 
Golden (USA). Dept. of Chemical and Petroleum Refining 

eering). Oct 1981. Contract AC22-79ET14881. 52p. 

S, PC A04/MF AO1. Order Number DE82004867. 

Colorado School of Mines is conducting coal hydrogenation 
research with the following objectives and scope of work: (1) com- 
parison of the rates of coal hydrogenation in continuous flow 
stirred tank and tube flow reactors using pure hydrogen, catalyzed 
CO-STEAM, and syngas processing conditions; (2) investigation of 
the influence of coal properties on the rate of hydrogenation of 
coal to preasphaltenes, asphaltenes, and oil in batch reactors; (3) 
evaluation in a CSTR of the effect of operating conditions (tem- 
perature, added catalysts, and pressure) on the rate of hydrogena- 
tion of coal-derived preasphaltenes and asphaltenes; (4) determina- 
tion of the effect of selected disposable catalysts on the rate of 
batch hydrogenation of selected bituminous coals; testing and eval- 
uation of promising catalyst systems in the continuous processing 
units, and (5) formulation of a unified kinetic/mechanistic model for 
coal liquefaction taking into account petrography of the feed coal 
and hydrocarbon lumps in the product oil. Progress made during 


(Gulf Research and Development Co., Pittsburgh, 
(USA)). 1981. Contract AC22-79ET 14940. 236p. NTIS, 
PC All/MF AOl1. Order Number DE82003689. 

This project has been addressing the fundamental phenom- 
ena involved upon coal depolymerization under hydroliquefaction 
conditions. More specifically, it has been attempting to delineate 


to see to what extent the free-radical formation is affected by this 





added mineral matter. The second part of the project that is dis- 
cussed in this report involves the assessment of degree of liquefac- 
tion and the quality of product obtained. Standard separations tech- 
niques have been used to obtain overall conversion as well as solu- 
bility-defined fractions such as oils, preasphaltenes, and asphaltenes. 
These particular fractions have been obtained so that the results of 
this project can be compared to results obtained by other research- 
ers who have traditionally used these criteria for conversion. Final- 
ly, this report attempts to bring together the conversion data and 
the free-radical formation. This is done through the development of 
a kinetic/mechanistic model. 


20665 (DOE/MC/14593—T1) Mechanism of catalytic 
gasification of coal char. Quarterly technical progress report 

2, 1 January to 31 March 1981. Wood, B.J.; Sancier, 
K.M.; Lau, K.H.; Sheridan, D.R.; Wise, H. (SRI Interna- 
tional, Menlo Park, CA (USA)). 15 Apr 1981. Contract 
AC21-80MC14593. 56p. NTIS, PC A04/MF AOl. Order 
Number DE82004074. 

The mechanisms involved in the catalytic gasification reac- 
tions of coal char, from Illinois No. 6 coal, have been studied and 
specific reaction steps and parameters that control the catalytic 
process have been identified. To determine catalytic pathways and 
intermediate species, two experimental techniques were used. Tem- 
perature programmed reaction reveals the rate of formation of 
stable gaseous products and Knudsen cell mass spectrometry re- 
veals the partial pressures of vapor species in equilibrium with the 
solid char. Physical measurements of the char including structural 
analysis (scanning electron microscopy), determination of internal 
surface area of char samples, (BET N:-isotherms) and evaluation of 
free-radical densities in char and carbons exposed to various pre- 
treatments (electron spin resonance) were performed. Results sug- 
gest the operation of a redox couple (involving the catalyst cation) 
as a significant mechanistic step in the catalytic gasification of coal 
char. 


20666 (DOE/PC/40005—1) Research on solvent refined 
coal. Quarterly technical progress report, January 1, 1981- 
March 31, 1981. (Pittsburg and Midway Coal Mining Co., 
Shawnee Mission, KS (USA). Nov 1981. Contract AC22- 
81PC40005. 67p. NTIS, PC A04/MF A011. Order Number 
DE82004535. 

This report summarizes progress on the Research on Solvent 
Refined Coal project by the Pittsburg and Midway Coal Mining 
Co.’s Merriam Laboratory during the first quarter of 1981. Pitts- 
burgh seam coals from the Powhatan No. 3, Powhatan No. 6, 
McElroy, Robinson Run and a blend of coals from the Powhatan 
No. 6 and Ireland Mines were evaluated as feedstocks for major 
liquefaction facilities. Yields and operability with all of these coals 
were found to be generally satisfactory at normal SRC II operating 
conditions. In addition, a series of runs was conducted in the SRC 
II mode with Pittsburgh seam coal from the Powhatan No. 5 Mine 
at conditions expected to produce high oil yields. Oil yield was in- 
creased and SRC yield decreased significantly by increases in pres- 
sure, residence time and recycle solids levels over those normally 
used. 


20667 (DOE/PC/40800—1) Supercritical fluids for reac- 
tion and extraction of coal and heavy oils. First quarterly 
progress report, September 1, 1981-November 30, 1981. 
Holder, G.D.; Gopal, J.; Deshpande, G.V. (Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engi- 
neering). Dec 1981. Contract FG22-81PC40800. 8p. S, 
PC A02/MF A0O1. Order Number DE82005496. 

A program for the study of supercritical extraction of coal 
and coal liquids is being carried out. The purpose of this study is 
aimed at developing a fundamental understanding of supercritical 
extraction with emphasis on extraction of coal liquids with super- 
critical water and deashing of coal liquids, SRC-bottoms and possi- 
bly shale oils. The study will focus on the use of supercritical ex- 
traction techniques for extraction and fractionation of heavy resi- 
dues which are often mixed with mineral matter and other non- 
volatile matter. The study will also include the supercritical extrac- 
tion of model compounds and their mixtures. An experimental ap- 
paratus and procedure have been designed and ordered. A schemat- 
ic diagram of the experimental set-up is shown. A special custom- 
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made Autoclave reactor has been designed. The reactor is a 1 liter 
Magnedrive II agitated autoclave rated at 500 psi and 450°C and 
provided with ports for inlet and outlet for the process compo- 
nents, temperature and pressure measurement and cooling water 
connections. The reactor will be provided with a multiple zone 
electric furnace for heating the reactor to operating conditions. The 
top of the reactor (flange), and sampling tubes will be provided 
with heating elements so as to maintain a constant temperature 
throughout the reactor and sampling line assembly. 


20668 (DOE/PC/40809—T1) wr of asphaltenes 


using high-resolution supercritical aber 30 et 
Progress report, September 1, 1961-November 30, 1981. 
(eis a P.A.; Fijeldsted, J.C.; Jackson, W.P. 


1 Young Univ. Provo, =, (USA)). 1981. _—“<~ 
fon 811 81PC40: se NTIS, PC A02/MF AOl. Order 
Number DE82000596 


Desing, this gaitet, the Anevenentation, fac exiles cuam> 
critical fluid chromatography (SFC) was modified to provide for 
efficient split sampling, reduced dead volume in injector and detec- 
tor transfer lines, and a cooled sampling value. Modifications of the 
uv monitor have begun, and significant progress has been made to 
develop the necessary hardware and software for computer control 
of the spectrophotometric detectors. Procedures have been devel- 
oped for synthesizing insoluble non-polar stationary phases using 
peroxides as catalysts. 


20669 (DOE/PC/40812—T1) New catalysts for coal 
liquid upgrading. Boucher, L.J. (Western Kentucky Univ., 
Bowling Green (USA). t. of Chemistry). 1981. Contract 
FG22-81PC40812. 8p. S, PC A02 AOl. Order 
Number DE8 

Objective is to andp thermally stable, poison-tolerant 
catalysts for the hydrogenation or hydrodenitrogenation of nitro- 
gen-containing heterocycles typical of coal liquids. Supported 
metallophthalocyanines were screened using quinoline at 1000 to 
3000 psi Ha. 


20670 (DOE/SF/01484—T1) Concepts of fundamental 
related to gasification of coal. progress 
October-December 1980. Wiser, W.H. (Utah Univ., 


report, 
Salt Lake City (USA). t. of Mining and Fuels Engineer- 
ing). May 1981. Contract AM03-77SF01484. 6p. (FE—1484- 
5). NTIS, PC A02/MF AOl1. Order Number DE81023067. 
Progress reports for the following investigations are present- 
ed: (1) single stage catalytic coal gasification; (2) single stage coal 
gasification to high Btu gas; (3) reaction of aromatic compounds 
with steam. The objective of the first project is to optimize the 
process variables and catalyst systems to maximize methane yields. 
For project two, the objective is to investigate the potential for ob- 
taining high methane yields by direct catalytic hydrogenation of 
coal in a single stage with a maximum temperature of 550°C. The 
objectives for project three are: to develop a catalyst of suitable ac- 
tivity and sufficient life; to determine the conversion and approach 
to equilibrium as a function of the main variables of the reaction 
(temperature, pressure, contact time and steam/carbon ratio); to de- 
termine reaction mechanisms and kinetics of the reforming reac- 
tions. Some of the highlights for this quarter are: construction of 
the new high pressure laboratory has been sufficiently completed to 
allow the assembly of the coal gasification system; the stainless steel 
reactor vessel has been fabricated; thermodynamic feasibility study 
which involved pressure, temperature and steam percent in hydro- 
gen feed, has been completed; hydrogen gas is now being analyzed 
by gas chromatography; liquids and unreacted solids are being ana- 
lyzed for C,H,N; the experimental procedure has been standardized; 
the gas chromatogram has been refurbished for product analysis; a 
reactor has been designed which is separated into two zones (1) 
preheating and reaction, and (2) control and product analysis; a 
system for the preparation of catalyst for the reforming of aromatic 
compounds has been built. (ATT) 
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as fe pane ang Pg: of fundamental 
f coal. Quarterly 
report, Apel April-June I 1. Wiser, W.H. (Utah Univ., Salt Lake 

(USA). t. of Kay pag ae 
Tost. Contract 03-77SF01484 (FE—1484-7). 4 
PC A02/MF AO1. Order Number bE T000766. 

Progress reports are presented for the studies on (1) single 
stage catalytic coal gasification, and (2) reaction of aromatic com- 
pounds with steam. The primary objective of (1) is to optimize the 
process variables and catalyst systems to maximize methane yields. 
During this quarter, the gasification system was set up and pressure 
tested. The electrical system was also completed and is functional. 
The thermocouples and slurry feed system are being installed. The 
purpose of (2) is to assess the feasibility of coal liquefaction-steam 
reforming of coal-derived liquids for the production of synthesis 
gas and hydrogen. To date, a reactor has been built which is com- 
posed of two zones: the preheat and reaction zone and the control 
and product analysis zone. The Packard 7400 Series gas chromato- 
graphy system has been redesigned. A thermal conductivity detec- 
tor for Hs, CO and CO, analysis and flame ionization detector for 
hydrocarbon analysis can be used at the same time. The flow rates 
(water and benzene) and % stroke (controlled volume pump) have 
been established. Preliminary experiments have been attempted 
with steam/benzene mixtures at atmospheric pressure to establish 
the operating and analytical procedure. (ATT) 


20672 (EPRI-AP—2115) Characterization of Wyoming 
subbituminous coals and —— products by Fourier 


transform Final report, May 1980-May 
1981. Solomon, P.R.; 0, R.M. (Advanced Fuel Re- 
search, Inc., East Hartford, CT (USA)). Nov 1981. 146p. 
NTIS, PC A07/MF AO1. Order Number DE82901292. 

The quantitative infrared analysis of coals, solvents, and liq- 
uefaction products by Fourier transform infrared (FTIR) spectrom- 
etry offers the potential for predicting liquefaction yields, following 
the changes in organic structure during the liquefaction process, 
and for evaluating products and recycle -solvents. This program 
evaluated these potentials. FTIR analyses were performed on sam- 
ples of coal to correlate liquefaction yields with coal structure in- 
formation. Analyses were also performed on recycle solvents to de- 
termine whether FTIR spectra may be related to solvent quality. 
The products of coal liquefaction were examined and compared to 
the starting material in order to trace the chemistry taking place 
during the process. To identify and quantify materials being ana- 
lyzed, a model compound library is being developed of molecular 
species that are important components in coal liquids and recycle 
solvents. The model compounds have been used to develop calibra- 
tion constants to relate data to the concentration of organic struc- 
tural components in unknown material. Software has been devel- 
oped to use the library to identify components in a mixture. 


20673 (EPRI-AP—2117-Vol.1) Fundamental studies in 
So conreneaee este 6 Seats of easeanes Cy toenee coutatt. 
Volume 1. The chemistry and mechanisms of coal conversion 
to clean fuel. Interim report, June 1979-December 1980, Der- 
byshire, F.J.; Odoerfer, G.A.; Rudnick, L.R.; Varghese, P.; 
Whitehurst, DD. (Mobil Research and Development Co 
Princeton, NJ (USA). Central Research Div.). Nov 19 1. 
25ip. NTIS, PC Al2/MF_ AOI. Order Number 
DE82901287. 

Coal conversions were examined at a variety of conditions. 
Reaction products were characterized by numerous techniques to 
give insight into the compositional changes occurring at short 
times, the influence of coal and solvent composition and the extent 
of solvent-coal interactions. Coal dissolution in high boiling sol- 
vents was investigated in parallel studies using pure model com- 
pounds and high boiling coal-derived liquids. Procedures were de- 
veloped to separate coal-derived liquids into distillate and nondistil- 
lable fractions and to effect further separation on a preparative 
scale into different chemical classes. Liquid chromatography was 
used extensively to characterize the solvents and relate their com- 
position to coal conversion. 
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20674 (IS—4778) Alloy evaluation for fossil as prsee 
plants . Annual report, 1 October 1: Sep- 
tember 1, Woods, C.M.; Scott, T.E.; Buck, O. (Ames 
Lab., IA (USA)). Sep 1981. Contract W-7405-ENG-82. 
104p. NTIS, A06/MF AOl. Order Number 
DE82006255. 

The degradation of notched-bar and smooth-bar tensile sam- 
ples of 2 1/4 Cr-1 Mo steel was studied in dissolver vessel environ- 
ments and in hydrogen gas. The notch strength, impact strength, 
and ductility of hot-rolled plate were all-higher in the rolling direc- 
tion. The steel was not severely mechanically degraded by expo- 
sure to a coal-slurry-H2 environment at 800°F, but corrosion rates 
were significant. 50 figures, 11 tables. (DLC) 


20675 (LA—9031-PR) Catalytic coal conversion support: 
use of laser flash-pyrolysis for structural analysis. 

report, January 1-March 31, 1980. Rofer-DePoorter, C.K. 
(comp.). (Los Alamos National Lab., NM (USA)). Oct 
1981. Contract W-7405-ENG-36. 6p. NTIS, PC A02/MF 
AOl. Order Number DE82004179. 

Catalysts are under study for the gasification of coal because 
high temperatures are required for useful rates in uncatalyzed gasi- 
fication, but the thermodynamics of the reaction favors CO and He 
rather than the more useful methane. Metal salt and oxide catalysts 
have been investigated to allow gasification to proceed at reason- 
able rates at lower temperatures. An understanding of gasification 
catalysis would help in understanding the role of the mineral con- 
stituents of coal in gasification. Laser pyrolysis of coal, followed by 
examination of the pyrolysis products by a combination of gas 
chromatography and mass spectroscopy, can contribute to under- 
standing the changes that take place in coal upon treatment with 
catalysts. Lasers provide a much more rapid heating rate than con- 
ventional pyrolysis sources and may therefore produce fewer sec- 
ondary reactions during pyrolysis. In other words, the products of 
laser pyrolysis are likely to be more representative of the original 
structure of the material pyrolyzed and other pyrolysis products. 
Coals are pulverized and treated with various catalysts, either by 
impregnation or by physical mixing. They are then heat treated in 
various atmospheres at different temperatures, and the resulting 
char is pyrolyzed to examine changes that take place during proc- 
essing. Fruitland coal treated with various catalysts was processed 
in different atmospheres, laser pyrolyzed by a CO, laser, and the 
pyrolysis products analyzed on the HY Model 5830 GC. The 
amounts of Hz, CO, CHs, H2O, COs, and C,H in the pyrolysis 
products have been observed to vary with varying treatment. 
Amounts of H2O and CO generated decrease with increasing proc- 
essing temperature. With steam processing, greater amounts of CO, 
COs, and, as might be expected, H2O are generated in the pyroly- 
sis. 


20676 (LA—9032-PR) Catalytic coal conversion support: 
use of laser flash-pyrolysis for structural analysis. Progress 
report, April 1-June 30, 1980. Rofer-DePoorter, C.K. 
(comp.). (Los Alamos National Lab., NM (USA)). Oct 
1981. Contract W-7405-ENG-36. 6p. NTIS, PC A02/MF 
A01. Order Number DE82004176. 

Acid lignin was pyrolyzed and the pyrolysis products ana- 
lyzed on the HP model 5830 GC/MS to increase our understanding 
of the pyrolysis process. Lignin is a high molecular weight poly- 
phenol whose detailed structure is not known, but is believed to be 
constructed from phenylpropane derivatives. Consequently, if con- 
densed ring compounds like indene and naphthalene are observed 
in the pyrolysis products of lignin, ring closure may be taking place 
during pyrolysis. The lignin was pyrolyzed with the Nd laser and 
the CO, laser, yielding significantly different pyrograms. Pyrolysis 
with the Nd laser yielded more than 30 products of which the 
major components are diacetylene and methoxyphenol. Acetylene 
was not detected. Pyrolysis with the CO. laser yielded more than 
96 compounds. Products occurring in greater than 10 A relative 
abundance included benzene, toluene, styrene, and napthalene. Al- 
though both lasers produced CS:, the CO. laser produced several 
sulfur-containing organics not observed with the Nd laser: thio- 
phene, methylthiophenes, dimethylthiophenes, and benzothiophenes. 
The Nd laser produced acetylenic compounds not observed with 
the CO, laser: 1 buten-3-yne, diacetylene, and phenylacetylene. 
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Similar aromatic and phenolic compounds were obs’: ved with both 
lasers. The presence of indene, naphthalene, and benzothiophene in 
the lower-energy CO; laser pyrolysis indicates that some ring-clos- 
ing reactions are taking piace. The greater amounts of acetylenic 
compounds produced by the Nd laser are most likely a result of the 
higher energy deposition by this laser. 


20677 (LA—9034-PR) Catalytic coal conversion support: 
use of laser flash-pyrolysis for structural analysis. Progress 
report, January 1-March 31, 1981. Bennett, G.A.; Rofer-De- 
Poorter, C.K.; Verzino, W.J. Jr.; Hermes, R.E.; Gritzo, 
L.F. (Los Alamos National Lab., NM (USA)). Oct 1981. 
Contract W-7405-ENG-36. 18p. NTIS, PC A02/MF AOl. 
Order Number DE82004180. 

The apparatus for on-line sampling of gases generated during 
processing of coal with catalysts was checked out with coal proc- 
essed without catalysts. Gases monitored by gas chromatography 
are Na, On, Ha, CH,, co, CO:, CLM, and CGHe. Most of the gas- 
eous products are liberated in the first hour of processing. Conden- 
sates are also collected for later analysis by GC/MS. Reproducibil- 
ity of the method is being improved. A method is being developed 
to compare pyrograms quantitatively. Coals and chars are pyro- 
lyzed for 1.0 s at a laser power of 20 W, with the spot focussed to 
2.5 mm as standard conditions. The total abundances of about forty 
compounds are then tabulated and subjected to a statistical analysis 
of variance. The compounds include alkanes, alkenes, aromatics, 
and sulfur, oxygen, and nitrogen compounds. The statistical analysis 
is now being performed for untreated Fruitland coal, Fruitland coal 
treated with CO, at 400°C and the catalysts NaH}COs, NazCOs, and 
KeCOs. Extensive transient heat transfer analysis was performed to 
model the laser pyrolysis event. 


20678 (LBL—13318) Chemistry and morphology of coal 
liquefaction. Annual report, October 1, 1980-September 20, 
1981. Heinemann, H. (Lawrence Berkeley Lab., CA 
(USA)). 1981. Contract W-7405-ENG-48. 48p. NTIS, 
PC A03 A01. Order Number DE82005141. 

Six tasks are reported: selective synthesis of gasoline range 
components from synthesis gas; electron microscopic studies of coal 
during hydrogenation; catalyzed low-temperature hydrogenation of 
coal; selective hydrogenation, hydrogenolysis, and alkylation of 
coal and coal liquids by organometallic systems; chemistry of coal 
solubilization and liquefaction; and coal conversion catalyst deacti- 
vation. (DLC) 


(LBL—13584) Identification and removal of the 

coal-conversion condensate waters. 

; King, C.J. (Lawrence Berkeley Lab., CA 

(USA)). Nov 1981. Cosmeat W-7405-ENG-48. 10p. (CONF- 

8106109—3). NTIS, PC A02/MF AOl. Order Number 
DE82004825. 

From Workshop on processing needs and methodology for 
wastewaters from the conversion of coal, oil shale and biomass to 
synfuels; Germantown, MD, USA (Jun 1981). 

Solvent extraction studies show that a large fraction of the 
COD can be economically removed with solvent extraction and 
steam stripping. The fraction of the COD which remains is signifi- 
cant and is composed of very polar compounds. A high-perform- 
ance liquid chromatography technique has been developed which 
provides qualitative and quantitative information about these com- 
pounds, as well as phenolics. This technique uses an evaporative 
solvent change from water to isopropanol, which allows identifica- 
tion by GC/MS. Dimethyl hydantoin and related compounds have 
been identified in a coal gasification condensate water for the first 
time. However, the levels of these compounds appear to be affected 
by sample age and storage conditions. 


20680 (ORNL—5817, pp 3-42) Chemistry of coal and 
coal Collins, rl J.; Maxwell, B.E.; Benjamin, 
B.M.; McKamey, D.R. Jan 1982. NTIS, PC A13/MF AOl. 
Order Number BE82007126. 

In Chemistry Division annual progress report for period 
ending July 31, 1981. 

Research was carried out on the organic chemistry and spec- 

troscopy of coal and model compounds, chemistry of coal liquefac- 
tion, molten salt catalysis, and heterogeneous catalysis. (DLC) 
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20681 i Fossil energy program. Quarterly 
progress report for the period ending 30, 1981, 
McNeese, L.E. (Oak Ridge National Lab., TN (USA)). Dec 
1981. Contract W-7405-ENG-26. 325p. NTIS, PC Al4/MF 
A0l. Order Number DE82005947. 

This quarterly report covers the progress made during the 
perio July 1 through September 30 for the Oak Ridge National 
Laboratory research and development projects that are carried out 
in support of the increased utilization of coal and other fossil fuels 
as sources of clean energy. These projects are supported by various 
parts of DOE including Fossil Energy, Basic Energy Sciences, 
Office of Health and Environmental Research, Office of Environ- 
mental Compliance and Overview, Economic Regulatory Adminis- 
tration, Policy and Evaluation, Resource Applications, by the Elec- 
tric Power Research Institute, and by the Tennessee Valley Au- 
thority and the EPA Office of Research and Development through 
interagency agreements with the DOE. 


20682 (ORNL/TM—8025) Recent progress in major coal 
liquefaction facilities: overview report No. 2, Lin, K.H.; 
Fisher, J.F.; Irvine, A.R.; O'Hara, F.M. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)). Dec 1981. Contract W-7405-ENG- 
26. 94p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82 56. 

Review and evaluation of significant recent developments in 
four major coal liquefaction projects (SRC-I, SRC-II, EDS and H- 
Coal) have been carried out, and the results are presented in this 
second overview report. The main sources of information include 
the following documents issued for the period April 1980 to March 
1981: (1) progress reports from major coal liquefaction facilities, (2) 
technical review meeting memos, and (3) SRC-I and SRC-II Dem- 
onstration Plant status review meeting memos. This report presents 
a summary of important developments as the basis for an assess- 
ment of the significance of these developments in coal liquefaction, 
as well as more detailed information to provide a supporting data 
base for the technical assessment presented. 


20683 (ORNL/TM—8037) Performance assessment of 
materials and components of the Westinghouse coal 

tion process development unit. Hammond, J.P.; Horton, J.R. 
(Oak Ridge National Lab., TN (USA)). Dec 1981. Contract 
W-7405-ENG-26. 35p. NTIS, PC A03/MF AOl. Order 
Number DE82005995. 

This reports a preliminary assessment of the performance of 
materials and components of the Westinghouse Process Develop- 
ment Unit (PDU) at Waltz Mill, Pennsylvania. The assessment was 
accomplished by evaluating information in the literature and dis- 
cussing performance problems with the operating personnel of the 
PDU. The materials and components problems at the Westinghouse 
plant are not especially pressing from the viewpoint of its success- 
ful operation; however, several areas require increased effort for 
the orderly development of a viable commercial process. Such 
areas include (1) an efficient waste heat recovery system for the 
product gas stream, (2) elimination of a solids sticking problem in 
the off-gas cyclone consistent with high thermal efficiency, (3) a 
high-temperature solids feeder for recycle char capable of operation 
at 650°C, and (4) a fusion-bonded protective ceramic overlay ap- 
proach to provide long-life service of the combustor feed tube. 


20684 (PB—81-869984) Protective coatings for materials 
in coal gasification plants. January, 1976-August, 1981 (cita- 
tions from the Energy Data Base). Report for Jan 76-Aug 81. 
(National Technical Information Service, Springfield, VA 
(USA)). Aug 1981. 344p. NTIS PC NO1/MF NOI. 

The development and uses of protective coatings for use in 
coal gasification plants are discussed. Emphasis is placed on materi- 
als selection as well as addressing problems associated with erosion 
and wear. Sulfidation corrosion due to high sulfur content is also 
addressed. (Contains 300 citations fully indexed and including a title 
list.) 


20685 Method and apparatus for effectively eliminating 
tar-forming fractions and light oils from gases by 
coal gasification. Bissett, L.A. US Patent Patent Angllabiion 
A223,546. 9 Jan 1981. 14p. 
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The present invention is directed to a coal-gasification 
system in which tar-forming fractions and light oil-forming frac- 
tions in the combustible gases formed in the gasification chamber 
are eliminated in such a manner so that the sensible heat realized in 
the gasification operation can be retained for recovery. In the pres- 
ent system preheated air is introduced together with the tar-laden- 
producer gas into an afterburner chamber where partial combustion 
of the producer gas occurs and increases the temperature of the 
gases in the afterburner to a temperature sufficient to thermally de- 
compose the tar-forming fractions to provide a tar-free product gas 
and soot which is easily separated from the gas stream. While the 
heating value of the producer gas is slightly reduced by this after- 
burning operation, the volume of producer gas is increased by the 
addition thereto of gases provided by the reduction of the light oil- 
and tar-forming fractions. Further, the sensible heat in the gas from 
the gasification operation and that provided by this additional com- 
bustion operation is easily recovered so as to provide a tar-remov- 
ing system considerably more efficient than previously available. 


20686 Advances in coal utilization technology IV. Chica- 
IL; Institute of Gas Technology (1981). 967 4° (CONF- 

£10484). Institute of Gas Tech., IIT Center, 3424 South 
State St., Chicago, IL 60616; $75. 00. 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Ae r 1981). 

The Institute of Gas Technology symposium, Advances in 
Coal Utilization Technology IV, was held April 20-24, 1981, in 
Denver, Colorado. Its objective was to continue IGT's efforts to: 
present information on new undertakings and achievements in coal 
utilization; assess current research and development in this field 
with respect to near-term and long-range applications; and provide 
perspectives and an overview that relates coal energy to potential 
markets and commercialization opportunities. A total of forty one 
papers were presented in the following categories: introduction and 
overview; liquefaction; gasification; direct combustion and pipeline 
transportation; electric power generation; and future outlook. All 
papers have been abstracted and indexed. (ATT) 


20687 Coal technologies under development, tes 


and status of processes. Liccardi, A.L.; Freedman, S.I. 
(Dept. of Energy, Washington, DC). pp 45-53 of Advances 
in coal utilization technology IV. Chicago, IL; Institute of 
Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; oe, CO, USA (20 Apr 1981). 

The prospects for increased use of coal, use of coal in new 
technology systems and use of coal-based fuels is discussed in this 
paper. The coal utilization technology matrix is presented along 
with industrial production market development opportunities. The 
status of technologies under development is summarized, including 
their advantages, problems and uncertainties. 


20688 Overview of coal conversion to gases and liquids. 
Vorres, K.S.; Bodle, W.W.; Schora, F.C. Cnst. of Gas 
Tech., Chicago, IL). ap 55-77 of Advances in coal utiliza- 
tion technology IV. cago, IL; Institute of Gas Technol- 
ogy (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, a Apr 1981). 

This paper provides an overview of coal gasification and liq- 
uefaction. It discusses, first of all gasification in terms of the chem- 
istry of the coal and the reactions, as well as the different types of 
reactors. It then covers the three different methods for liquefaction, 
pyrolysis, direct hydrogenation and indirect liquefaction, and brief- 
ly describes the following typical processes: SRC-1 process; SRC II 
process; H-coal process; Exxon donor solvent process; Dow proc- 
arn 1/2 process; and Conoco two-stage liquefaction process. 


a. H-coal technology, progress toward commercializa- 
ellman, P. (Ashland "Synthetic Fuels, Inc., Ashland, 
5 7991 of pe ead in coal utilization technology 
KY). pp IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 

IV; Deve, oO USA (20 Apr 1981). 
In the H-Coal process, coal is converted by catalytic hydro- 
genation to substitutes for petroleum products ranging from a low 
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te synthetic crude. Development of this 
gressing through bench-scale and a proc- 


the pilot plant will consist of varying quanti- 
ranging from propane LPG to residual fuel. 


lique- 

D.; Lytton, M.; Neuworth, M.B.; Tomlinson, 

G.C. GC. (MITRE Corp., McLean, VA). pi 93-111 of Ad- 

vances in coal utilization technology IV. Chicago, IL; Insti- 
tute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO,  » (20 Apr 1981). 

The status of commercial technology for indirect liquefac- 
tion, as exemplified by SASOL facilities in South Africa, is re- 
viewed. The impact of substituting more advanced gasifiers and 
synthesis systems is then investigated. Slagging/BGC/Lurgi, 
Texaco and Shell-Koppers gasifiers were substituted for the dry ash 
Lurgi units used at SASOL. SASOL Synthol synthesis units were 
replaced by slurry phase Fischer-Tropsch units employing technol- 
ogy pioneered by Kolbel. The advanced systems were found to 
have a highly favorable impact on plant efficiency, product distri- 
bution and gasoline cost. If all the projected technical improve- 
ments can be realized for indirect liquefaction, the yields of refined 
transportation fuels per ton of coal will approach those anticipated 
for direct liquefaction processes. 


20691 Foreign coal liquefaction technology survey and as- 
sessment. Patel, S.S.; Pay, T.D. (Gilbert Associates, Inc., 
Reading, PA). pp 113-148 of Advances in coal utilization 
ie IV. Chicago, IL; Institute of Gas Technology 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The paper presents a summary of the project entitled, For- 
eign Coal Liquefaction Technology Survey and Assessment. The 
work was performed as part of the International Energy Technol- 
ogy Assessment Project which is being directed by the Lawrence 
Livermore National Laboratory. Like the United States, many 
other countries around the world are investigating ways to convert 
coal to liquid products. Six countries which have active liquefac- 
tion programs that could influence the programs in the US were 
selected. Their energy programs and policies were reviewed. Both 
direct and indirect coal liquefaction programs of these countries 
were assessed. Direct liquefaction programs include the British 
Liquid Solvent Extraction and Supercritical Gas Solvent Extraction 
processes, and the Federal Republic of Germany's Kohleoel hydro- 
genation process. Indirect liquefaction programs include South 
Africa's commercial Sasol technology and other developmental 
programs in Germany. Process features, present status, conversion 
efficiency, and critical areas which need further development were 
considered for each process. The performance characteristics of the 
gasifiers that are being developed and have a potential application 
gasifying solid residues from direct liquefaction processes have been 
reviewed. In this area the FRG could play an important role be- 
cause many programs (Shell-Koppers, Saarberg-Otto and Texaco) 
have near-term commercial prospects. Japan and the FRG have 
active component development programs which may be helpful in 
solving the critical problems of direct liquefaction. Australia, with 
its large coal reserves could become the prime location for com- 
mercial liquefaction plants. 58 references. 


20692 Results of the western Kentucky coal test program 
at the Hygas plant. Bair, W.G.; Biljetina, R. (Inst. of 
Gas Tech., , IL). pp 149-168 of A Advances in coal 
utilization techno ogy IV. Chicago, IL; Institute of Gas 
Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 





Results of the Institute of Gas Technology's (IGT) develop- 
ment work to convert Western Kentucky coal to high-Btu, pipe- 
line-quality substitute natural gas (SNG) at its HYGAS pilot plant 
are reported. The HYGAS process can be used with all types of 
US coals - Western Kentucky coal is the fifth major US coal to be 
successfully treated. Five long-duration tests were completed in 
which nearly 2000 tons of coal were converted to SNG. During 
more than 1000 hours of gasifier operating time, data were collect- 
ed at pressures ranging between 500 and 900 psig and at coal con- 
versions ranging from 70% to 85% for design scale-up to commer- 
cial operation. In addition, a commercial-size reactor gas distributor 
was tested for the first time in the pilot plant gasifier demonstrating 
sinter-free operation at high carbon conversions. Significant data 
and operating results are presented for Western Kentucky coal. 


20693 KGN fixed-bed gasifier and the planned gasworks 
Riedelland. Bauer, J.; Dorstewitz, U.; Kaimann, W.,; 
Schauerte, H. (Kohlegas Nordrhein GmbH, Ratingen, Ger- 
many). pp 169-197 of Advances in coal utilization technol- 
ogy IV. Chicago, IL; Institute of Gas Technology (1981). 
From Symposium on advances in coal utilization technology 


IV; Denver, CO, USA (20 Apr 1981). 

a dy p75 of oy SR 
commercially carried out the world over. The counter flow princi- 
ple of fixed-bed gasification permits good thermodynamic efficiency 
with the ash as well as the product gas leaving the reactor at mod- 
erate temperatures. The principle of fixed-bed gasification can be 
applied to the production of water gas by discontinuous operation 
as well as for continuous production of producer gas and synthesis 
gas. The process operates with air as well as with oxygen/steam as 
gasifying agents. According to requirements, the different processes 
can be carried out either with or without pressure. Despite these 
advantages, conventional fixed-bed gasification still has the disad- 
vantage that, due to the counter flow principle, the tars and the 
higher hydrocarbons are discharged together with the product gas. 
This requires direct quenching of the gas, relatively costly gas puri- 
fication, and corresponding treatment of the tar. Kohlegas Nordr- 
hein GmbH (KGN) has developed a fixed-bed gasifier which pro- 
duces a tarfree gas thus making possible simplified gas clean-up as 
well as problem free utilization of the sensible heat of the crude 
gas. The KGN fixed-bed gasifier, discontinuous KGN water gas 
process, continuous KGN gas-producing processes, and the planned 
gasworks Riedelland are discussed in this paper. The objectives of 
the project Riedelland are: demonstrate a technically advanced coal 
gasification technology on a commercial scale producing a consum- 
er orientated end product, train and make available personnel for 
the development, planning, construction and operation of gasifica- 
tion plants, make a contribution towards West Germany’s energy 
supplies by making use of domestic energy resources. 


Gasification of western coal: fuel for thought. 
po F.L. (American Natural Service Co., Detroit, MI); 
Rick, N. 199-227 of Advances in coal utilization technol- 
ogy IV. Chicago, IL; Institute of Gas Technology (1981). 
From Symposium on advances in coal utilization technology 
IV; Degeer, O co, dea om 1981). 
ignite represent some 58% of our 
clint oon Lew eM-§ coal reserves and some 96% of our 
strippable low sulfur reserves. Because the historical energy mar- 
ketplace was traditionally in the eastern states, however, our 
country’s commercial gasification experience has been largely limit- 
ed to anthracite and some select bituminous coals. The western 
coals differ greatly from the traditional coal supplies in many char- 
acteristics, including reactivity, moisture content, ash composition 
and fusion temperature, friability and degradability. Each of these 
characteristics has a pronounced effect on the method of handling 
and gasifying the western coal. Two commerical scale gasification 
projects have been in operation for the last several years evaluating 
the gasification characteristics of western coals. The University of 
Minnesota at Duluth has carried out its program on a two-stage 
Stoic fixed bed gasifier, while the Mining and Industriai Fuel Gas 
Group has operated a Wellman Galusha single-stage gasifier at the 
US Bureau of Mines Twin Cities Research Center. This paper pro- 
vides a summary of the performance characteristics of a number of 
western coals in the two gasifiers, together with a description of 
the process, hardware and procedure modifications found necessary 
to make a workable system. 
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20695 OP lt et a & tial development of 


(Colevede E Energy aay ae ae Lakewood, CO). 
253 of Advances 4 coal utilization technology IV. 
IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

This paper presents the results of a study a oot by the 
Colorado Energy Research Institute which is addressing the ques- 
tion of whether underground coal gasification (UCG) is a potential 
issue for this state. Colorado ranks fourth as a coal resource state. 
Much of this resource lies at a significant depth and is otherwise 
suitable for in-situ gasification. UCG technology, although still not 
demonstrated on a large scale in this country, has advanced consid- 
erably in recent years to where some sources in DOE and industry 
have predicted commercial operations in ten years. UCG may be a 
more attractive option for Colorado than cther approaches to coal- 
based synfuel production because of its potential for less surface 
disruption and environmental impact. There is, however, little un- 
derstanding of the complex issues which may surround the selec- 
tion of particular sites. The approach described in this paper was to 
undertake a review of the status of the technology and a number of 
estimates of economic feasibility. From this review a tentative site 
selection criteria was developed which was intended to minimize 
known technical risks and enhance economic factors. This evalua- 
tion considered not only coal resources, but also geological and hy- 
drological considerations, proximity to potential users or markets 
and other factors which would be required for a successful oper- 
ation. 


20696 Effect of selected catalysts on hydropyrolysis of 
Utah bituminous and Montana Rosebud coals. Oko, U.M.; 
Hamshar, J.A.; Rag W.J. (Cities Service Research & 
pete lye , Tulsa, OK). 7m) oe 255-269 of Advances in 

tion technolo cago, IL; Institute of Gas 
Technology (1981). EF- ooiaste 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Results of work done on hydropyrolysis of Utah Hiawatha 
Bituminous and Montana Rosebud Subbituminous coals are present- 
ed. Experiments were carried out on a bench scale unit feeding 0.5 
to 1.8 kilograms (1 to 4 pounds) per hour of coal. Uncatalyzed coal 
was processed, as well as coal containing a variety of catalysts, in- 
cluding zinc chloride. Up to 88 percent of the carbon in Montana 
Rosebud Subbituminous coal was converted to liquid and gaseous 
product, with up to 74 percent carbon conversion to liquid when 
the coal was treated with zinc chloride. This represents more than 
a 10-fold increase in total product and a 13-fold increase in liquid 
product yield over the uncatalyzed coal. Similar carbon conver- 
sions - 89 percent total and 78 percent to liquids - were obtained for 
Utah Bituminous coal using zinc chloride as a catalyst. 


computer simulations of entrained-flow 


Dynamic 
and fluidized-bed coal gasifiers, ao oy S.K.; Scharff, 
M.F. (Jaycor, San Diego, we CAD. yi. -362 of Advances in 
coal utilization technology IV. Chicago, IL; Institute of Gas 
Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The status of the development, implementation, and valida- 
tion of multi-dimensional dynamic (time-dependent) computer simu- 
lation models for entrained-flow gasifiers and fluidized-bed gasifiers 
is presented. Both simulations have several interchangeable and/or 
replaceable modules, which facilitate tailoring each model to a spe- 
cific gasifier. The BI-GAS entrained-flow gasifier and the Westing- 
house fluidized-bed devolatilizer are used as examples to illustrate 
the capabilities of the simulation models. The objective of these 
models is to provide a sound basis for conducting extensive para- 
metric studies, component and reactor design, optimization and 
scale-up. The calculations provide additional insights into the multi- 
tude of interacting physical and chemical processes in coal gasifiers. 
The modeling method utilizes basic physical principles and well-es- 
tablished engineering relationships, and is supported by data on ap- 
plications to operating gasifiers. The results are presented as para- 
metric charts, as well as computer-generated movies of significant 
variables. 
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20698 CGT combined pressure gasifying process. 
Dorstewitz, U.; Franke, F.H.; Schuster, E. (Carbon Gas 
Technology GmbH, Ratingen, Germany). pp 363-364 of 
Advances in coal utilization technology IV. Chicago, IL; 
Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; aa oS USA (20 Apr 1981 

Carbon Gas Technology ( T)i is developing a novel proc- 

ess for the economic gasification of bituminous coal. This process 
combines three commercially available processes, pressurized fixed- 
bed, pressureless fluidized-bed and pressureless entrained-bed gasifi- 
cation, into one combined pressure gasification process. Planning of 
a prototype plant has began and commercialization should be possi- 
ble around 1988. Five advantages of this process are: utilization of a 
broad coal basis; low coal consumption by consistently utilizing the 
process heat for gasification; lower oxygen requirements; higher ga- 
sification efficiency; production of a tarfree raw gas operating 
under pressure and obtaining a technologically favorable end tem- 
perature. A brief description of the process is provided. (ATT) 


20699 weininesy sthasevint of On Setnapesye of 8: onet 
gasifier into a petroleum refinery. Humphrey, J.L. (Argonne 
National Lab., ce P pp 423-434 of Advances in coal utiliza- 
tion technology IV. Chinean, IL; Institute of Gas Technol- 
ogy (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Argonne National Laboratory, in association with Hunt Oil 
Company and Westinghouse Electric Corporation, has evaluated 
the integration of a coal gasifier into a petroleum refinery. The re- 
finery used for this study is the 30,000 BPD Hunt Oil Company re- 
finery in Tuscaloosa, Alabama. The refinery is required to purchase 
7.5 x 10° SCFD of natural gas to satisfy fuel and feedstock require- 
ments. This study is based on gasifying 280 tons/day of by-product 
petroleum coke to produce medium-Btu gas (MBG) to replace nat- 
ural gas and thus convert a material of relatively low value to a 
product that can significantly reduce purchased-fuel costs. The ga- 
sification system used for this study is the Westinghouse Electric 
Corporation fluidized bed coal-gasification process, which has been 
proposed for the Westinghouse Lamp Plant in Fairmont, West Vir- 
ginia. The major gasification-train components include the Westing- 
house fluidized-bed gasifier, an air separation plant, a heat-recovery 
system, Selexol acid-gas removal, and a sulfur-recovery plant. The 
gasification train will convert a nominal 280 tons/day of petroleum 
coke to 790,000 SCF/h of 365-Btu/SCF gas (equivalent to 7 x 10° 
SCFD of natural gas), which comes close to replacing the entire 
7.5 x 10° SCFD of natural gas that must be purchased. The total 
capital investments for a 311l-ton/day plant (280-ton/day nominal 
feed rate with operating factor of 90%) is estimated to be $41 x 10° 
(1986 basis). Of this investment, approximately $32 x 10° is battery- 
limits capital and $5 x 10° represents offsites and land. Working 
capital is estimated at about $3 x 10° Gross annual operating ex- 
penses are estimated to be $14.55 x 10° and by-product credits ac- 
count for $1.92 x 10° This results in a manufacturing cost for the 
MBG in 1986 of $4.99/10° Btu, based on 2.53 x 10'* Btu/y of gas 
generated. 


20700 Riser cracking of coal to methane, chemicals, and 
liquid fuels. Duncan, D.A.; Beeson, J.L. (Inst. of Gas Tech., 
Chicago, IL). pp 435-459 of Advances in coal utilization 
eT aed IV. Chicago, IL; Institute of Gas Technology 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The objective of the research and development program de- 
scribed here was to develop a non-catalytic process to produce 
methane, ethane, carbon oxides, gasoline blending stock, and fuel 
oil from lignite and coal by flash hydropyrolysis in an entrained- 
flow reactor. Approximately 50% of the feed carbon would be con- 
verted to these products in the primary conversion. Spent char 
from the primary conversion would be used to generate hydrogen 
(via steam-oxygen gasification) which would be used to supply the 
process. The process can be operated in a balanced plant mode in 
which there is no net production of char. The effects of pressure, 
temperature, heating rate, residence time, particle size, coal type 
and entraining gas composition were investigated in a bench-scale 
unit capable of processing up to 10 Ib/h of feed coal. A process 


development unit capable of processing up 100 Ib/h of feed coal 
was also built and operated. An economic assessment of the process 
was made based on a conceptual grass roots plant processing 16,000 
ton/day of feed coal. Estimated minimum selling prices were found 
to be competitive in currents markets. 


20701 Gasification of coal in a spouted bed. Watkinson, 
A.P.; Foong, S.K.; Cheng, G.; Prakash, C.B. (Univ. of Brit- 
ish Columbia, Vancouver, Canada). pp 461-470 of Advances 
in coal utilization technology IV. Chicago, IL; Institute of 
Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 - 1981). 

Coal has been gasi with steam and air in a 0.31 m dia. 
spouted bed reactor. Gases with heating values to 4.7 MJ/m* were 
produced from Western Canadian coals of free swelling index 0, 3 
and 7. Characteristics of the spouted bed reactor are presented 
under a range of operating modes. The disposition of sulphur in the 
coal is discussed. A comparison is made of the spouted bed gasifier 
with other low calorific value gas producers. 


20702 Thermal analysis of in-situ conversion of coal. 
Davis, R.L.; Oglesby, D.B.; Batra, R.C. (Univ. of Missouri, 
Rolla, MO). pp 471-501 of Advances in coal utilization 
technology IV. Chicago, IL; Institute of Gas Technology 
(1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The problem of determining the temperature distribution and 
thermal stresses developed during the in-situ conversion of coal is 
studied herein. Effects of various combustion rates, geometries and 
variation in the material properties of the coal and the surrounding 
rock are investigated. Both the transient and the steady state prob- 
lems are analyzed. Comparison of results obtained by using two dif- 
ferent formulations namely, the three-dimensional and an axisymme- 
tric, revealed that the two sets of results were nearly identical. Re- 
sults computed and presented graphically include the isotherms, iso- 
principal stresses, values and locations of the maximum temperature 
and the maximum temperature gradient. 


20703 Performance characteristics of the solid fuels/sup 
tm/ gasification type burner. Voss, G.D. (Solid Fuels, Inc., 
Western Springs, IL). pp 503-513 of Advances in coal utili- 
zation technology IV. Chicago, IL; Institute of Gas Tech- 
nology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

A gasification type burner that utilizes the nature of the gasi- 
fication process is described in terms of its performance characteris- 
tics. The combustion equipment operates with a minimum of emis- 
sions and can be used in conjunction with a variety of heat ex- 
changers for on site energy production utilizing available fuels. The 
three controlled inputs are defined as fuel addition, fuel bed agita- 
tion and combustion air control, all of which combine to provide 
for maximum combustion flexibility. Controlled outputs are those of 
furnace draft and heat exchanger output. Other parameters that 
gauge the performance of the gasification type burner are also de- 
scribed. A wide range of potential market applications are men- 
tioned with an indication that the conceptual design is such that 
other potential improvements can further contribute to the perform- 
ance capabilities of the gasification type burner. 


- Hydrocarbon formation on polymer-supported 

-cyclopentadienyl cobalt. Benner, L.S.; Perkins, P.; Voll- 
<a K.P.C. (Lawrence Berkeley Lab., CA). pp 165-185 of 
Catalytic activation of carbon monoxide. Ford, P.C. (ed.). 
Washington, DC; American Chemical Society (1981). Con- 
tract W-7405-ENG-48. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 


(24 —— 

has been considerable recent research interest in the 
activation of carbon monoxide en route to more complex organic 
molecules. Among the various reactions that have been investigated 
and/or newly discovered, the transition metal catalyzed reduction 
of CO to hydrocarbons (Fischer-Tropsch synthesis) has enjoyed 
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particular attention. Whereas most of the successful efforts in this 
area have been directed toward the development of heterogeneous 
catalysts, there are relatively few homogeneous systems. Among 
these, two are based on clusters and others are stoichiometric in 
metal. In this report we detail the synthesis and catalytic chemistry 
of polystyrene supported eta®-cyclopentadienyldicarbonyl cobalt, 
CpCo(CO). This material is active in the hydrogenation of CO to 
saturated linear hydrocarbons and appears to retain its homogene- 
ous, mononuclear character during the course of its catalysis. Since 
cobalt on kieselguhr in one of the original Fischer-Tropsch cata- 
lysts, it appeared attractive to investigate the catalytic activity of 
cobalt complexes immobilized on polystyrene. Although there are 
many supported cobalt-based Fischer-Tropsch catalysts known, no 
polystyrene-bound systems had been reported. During the course of 
our work 18% and 20% crosslinked analogs of polystyrene 
CpCo(CO), were shown to exhibit limited catalytic activity but no 
CO reduction. 61 references. 


20705 Chain-length control in the conversion of syngas 
over carbonyl compounds archored into a zeolite matrix. Bal- 
livet-Tkatchenko, D.; Chau, N.D.; Mozzanega, H.; Roux, 
M.C.; Tkatchenko, I. (Institut de Recherches sur la Cata- 
lyse, Villeurbanne, France). p Pp 187-201 of Catalytic activa- 
tion of carbon monoxide. Ford, P.C. (ed.). Washington, DC 
American Chemical Society (198 Pie 
From 180. American Chemical Society meeting/2. chemical 
of the North American Continent; Las Vegas, NV, USA 
(24 Aug. 1980). 

ischer-Tropsch synthesis could be tailored by the use of 
iron, cobalt and ruthenium carbonyl complexes deposited on fauja- 
site Y-type zeolite as starting materials for the preparation of cata- 
lysts. Short chain hydrocarbons, i.e., in the Ci-Cy range are ob- 
tained. It appears that the formation and the stabilization of small 
metallic aggregates into the zeolite supercage are the prerequisite to 
induce a chain length limitation in the hydrocondensation of carbon 
monoxide. However, the control of this selectivity through either a 
definite particle size of the metal or a shape selectivity of the zeo- 
lite is still a matter of speculation. Further work is needed to solve 
this dilemna. In a more general context, metal carbonyls on zeolites 
can be a unique way to prepare highly dispersed metal catalysts. In 
the present work, this is especially the case for iron as no other 
mild methods are operative. It is expected that the method could be 
applied to the preparation of bi- and polymetallic catalysts even 
though the starting material are not bi- or polymetallic clusters, but 

more conveniently homometallic clusters. 27 references. 


of homogeneous carbon monoxide fixation: 
selective conversion of carbonyl ligands on (etas- 
CsHs)Fe(CO);* t C, organic compounds. am A.; Bodnar, 
T.; Coman, G.; LaCroce, S.; Lambert, C Menard, K. 
(Wesleyan Univ., Middletown, 'CN). Pp 279-306 of Catalytic 
activation of carbon monoxide. Fo , P.C. (ed.). Washing- 
ton, DC; American Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; 1 Las Vegas, NV, USA 
(24 Aug 1990). 

e¢ have demonstrated that NaBHsCN in alcohol reduces a 
CO ligand on CpFe(CO)s* and generates an alkoxymethy! iron 
complex. Versatile alkoxyacety complexes 
CpFe(CO)L(COCH:OR) [L=CO,PPhs,P(OMe)s] derived from the 
alkoxyacetyl complexes then serve as a template for synthesizing 
other C, coordinated ligands. A significant feature of our approach 
to Fischer-Tropsch chemistry is that reactions utilizing alkoxyace- 
tyl complexes take place exclusively on the coordinated C, ligand 
and do not involve coordinatively unsaturated iron complexes. Se- 
quential electrophilic attack (or activation) of the coordinated li- 
gands followed by reduction affords the final eta’-ethyl, carboal- 
koxymethyl (no reductive step), or formylmethy] ligands. Protona- 
tion then releases selectively ethane, alkyl acetate, or acetaldehyde; 
and heating of the ethyl complex alone or after hydride abstraction 
gives ethylene. Our ultimate goal remains to devise an organometal- 
lic system in which metal reagents activate CO and subsequent li- 
gands (including bimetallic activation of acyl ligands) to intermole- 
cular reduction by transition metal hydrides. This essentially entails 
replacement of nonmetal Lewis acids and hydride donors reported 
in this work by transition metal analogues. Ideally the metal hy- 
dride complex would be prepared under mild conditions using Hs. 
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Intermolecular transfer of hydride from the organometallic hydride 
complex then leaves an Lewis acid, which remains 
available for electrophilic activation of coordinated ligands. 88 ref- 
erences. 


20707 Aromatic gasoline from hydrogen/carbon monox- 
2 A, ruthenium/zeolite catalysts. Huang, T.J.; Haag, 
(Mobil Research and Devel t Corp., Princeton, 
DP 07323 of Catalytic “— of carbon mono 
Pod! C. (ed.). Washington, DC; American Cheated! Sa So- 
ciety (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 _ 1980). 

uthenium is known to be a good catalyst for producing 
high molecular weight paraffin wax from Hs/CO at high pressure 
and low temperature, or making methane at low pressure and mod- 
erate temperature. However, the present study reveals that aroma- 
tic gasoline of high quality with good yield can be produced direct- 
ly from synthesis gas under proper conditions in the presence of 
dual-functional ruthenium-containing ZSM-5 class zeolite catalysts. 
The nature of the product depends upon the dual-functionality of 
the catalyst system. The effects of method of catalyst preparation 
and ruthenium loading, as well as process variables such as tem- 
perature, pressure, space velocity and H2/CO ratio on the product 
distribution are discussed. 16 references. 


20708 Catalysis of hydrogasification of coke with Fe, Co 
and Ni. Huettinger, K.J.; Schleicher, P. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Catalysis of hydrogasification with Fe, Co and Ni was stud- 
ied using a very pure, highly preordered, calcined petroleum coke 
with very low sulfur content. Homogeneous distribution of the 
catalyst metals on the pore surface of the coke particles was 
achieved by vacuum impregnation with metal sulfate solutions. The 
kinetics were studied in a fixed bed arrangement at temperatures 
between 1123 and 1273 K and at pressures up to 20 bar. For study- 
ing interactions between carbon and catalyst metal, the coke was 
heattreated in inert atmosphere after impregnation and before gasifi- 
cation at 1673 and 2273 K. Catalyst distribution and transverse 
magnetoresistance were additionally measured. The catalytic activi- 
ty of Fe, Co and Ni is based on adsorbing hydrogen which occurs 
with dissociation (15). This process is the primary step in spill-over 
mechanism. This mechanism has been proposed by some authors (3, 
13, 14). As a consequence the metals can only be active catalysts as 
far as they are present on the inner and outer carbon surface. Elec- 
tronic interactions between the metals and and carbon do really not 
accelerate hydrogasification. 


Reaction sequences hydro- 
gasification of bituminous coals. Experimental results. Huet- 
tinger, K.J.; Kirrmann, H. pp vp of Carbon ‘80. 

Bad Honnef, Germany; Deutsche Keramische haft 
e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Come Jun 1980). 

kinetics of hydrogasification of several bituminous coals 
were studied by measuring methane, carbon monoxide, and hydro- 
gen formation during heating at constant rate in a hydrogen or 
helium atmosphere between 1 to 20 bar. Methane formation was 
found to occur in three distinct temperature ranges, namely around 
550°C, 750°C and above 850°C. In the first temperature range it 
has to be distinguished between two reactions. The explanation of 
all methane formation reactions is given in the following paper by 
investigations with selected model substances. 


echnological investigations for obtaining and 
making use of electrode pitch. Rustschev, D.; Bekyarova, E.; 
Schopov, G. pp vp of Carbon ‘80. rints. Bad Honnef, 
y; Deutsche Keramische haft e.V. (1980). 
(In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 


20710 T 
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A new technology has been developed to obtain electrode 
pitch by thermal polymerization at comparatively low temperatures 
(300-320°C), continuous treatment (over 20 hours) and partial oxi- 
dation with air. Trial graphite and pitchdolomite bodies were pro- 
duced with the electrode pitch that we had obtained. They were 
tried out according to the standard method. We intend the use of 
this pitch in the production of an electrode mass of selfbaking elec- 
trodes. 


20711 Condensation rate of tars and pitches as a method 
to characterize the coking-behaviour. Pauls, H.; Pietzka, G.; 
Schulz, E.; Tillmanns, H. pp 


of Carbon ‘80. Preprints. 
Bad Honnef, Germany; Deutsche Keramische schaft 
e.V. (1980). (In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
Cm Jun 1980). 
condensation rate of different tars and pitches shows, 
that the coking mechanisms depend strongly on the type of raw 
material. The coking process can be divided systematically into sev- 
eral steps. The condensation behaviour of the raw material in re- 
spect to each step is a suitable measure for the characterisation of 
the raw material and its coking behaviour. The relation between 
the several reaction steps and the coke structure formed during 


pyrolysis is significant. 


20712 Scanning electron microscopic studies of meso- 
phase structures. Balduhn, R.; Fitzer, E. pp vp of Carbon 
"80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

ing Electron Microscopy is a suitable method in addi- 

tion to the polarised light microscopy to study the mesophase for- 
mation. By etching methods with quinoline and oxidation with 
nitric acid it is possible to examine the structure of the mesophase 
spherules. The paper reports about SEM studies on etched and oxi- 
dized mesophase structures of some commercially available CT and 
petrol pitches and model substances, like polyphenylenes. 


20713 Heat-treatment of mesophase after grinding. For- 
mation of a partially graphitizing carbon. Auguie, D.; Ober- 
lin, M.; Oberlin, A.; Hyvernat, P. pp vp of Carbon ‘80. Pre- 
prints. Bad Honnef, Germany; Deutsche Keramische Ge- 
sellschaft e.V. (1980). 
From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 
maceous mesophase spheres are strongly affected by 
grinding in a mixture of ice and liquid nitrogen. The well extended 
parallel preferred orientation disappears and the spheres as well. 
Smaller molecular orientations are recovered at 700°C and the ma- 
terial is then heterogeneous. The least orientiation comes from non 
graphitizing carbon while the most orientation comes from partially 
graphited carbon. This process was studied by elemental analysis, 
infra-red spectroscopy, conventional electron microscopy and X- 
ray diffraction. 


20714 Effect of alkali on the devolatilization of carbona- 
ceous materials. Pt. 2. Effect of species of carbonaceous ma- 
terials and alkalies, Ouchi, K.; Yamashita, Y. pp vp of 
Carbon ‘80. rints. Bad Honnef, Germany; Beakche 
Keramische haft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Pt. 1 published in Carbon ‘80, p. 365-368. 

5 types of coals and petroleum asphalt were carbonized with 
120 wt% of NaOH. Hydrogen evolution increased enormously and 
the temperature of maximum evolution lowered about 200-300°C. 
The amount of hydrogen was 60-100% of the hydrogen atoms in- 
volved in samples and NaOH. At temperature higher than 700°C, 
CO also evolves enormously and this is caused by the reduction of 
NaO or NasCOs produced in the earlier step of carbonization to 
metal. The effect of alkali species was also examined using 3.5-di- 
methylphenol-formaldehyde resin. Hydroxides of Li, Na, K, Sr and 
Ba react with resin and an enormous amount of hydrogen and CO 
evolves. The reacitvity is in the order of Li < Na < K and Ca, 
Mg, << Sr < Ba. The heavier metals react better. Carbonates did 
not evolve so much of hydrogen, but CO evolution was enormous. 
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20715 Effect of alkali on the devolatilization of carbona- 
ceous materials, Pt. 1. Reaction using NaOH and 3.5-dimeth- 
ylphenol-formaldehyde resin. Yamashita, Y.; Ouchi, K. pp vp 
of Carbon ‘80. Preprints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

3.5-dimethylphenol-formaldehyde resin was carbonized with 
the addition of NaOH. As the amount of NaOH increases the evo- 
lution temperature of hydrogen gas is greatly lowered and its 
amount increases enormously. The tarry product almost disap- 
peared due to network formation reaction. In the high temperature 
region, the evolution of CO increases considerably with the addi- 
tion of NaOH and this is related to the large decrease in weight 
brought on by CO evolution and the sublimation of reduced metal- 
lic Na. 


20716 Effect of oxidation on carbonization. Joseph, D.; 
Oberlin, A.; Oberlin, M.; Villey, M. Be vp of Carbon ‘80. 
Preprints. Bad Honnef, Germany; utsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Elemental analysis data show that when one oxygen atom is 
fixed during cross-linking of carbonaceous samples, two hydrogen 
atoms are always released. Cross-linking when preceding carboniza- 
tion tends to inhibit the molecular orientation which usually occurs 
a little before the end of tar departure. Physico-chemical conditions 
of cross-linking by oxygen are studied and the structure and micro- 
texture of the materials as well. 


20717 ESR-investigations on heat treated naphthacene. 
Rozploch, F.; Orzeszko, S.; Fabisiak, K.; Szatkowski, J. pp 
vp of Carbon ‘80. rints. Bad Honnef, Germany; Deut- 
sche Keramische Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The ESR investigations were performed on the heat treated 
CisHi2 in presence of pyrolysis gases and in vacuum. The meas- 
urements were performed during the HT/in situ measurements/or 
after cooling to the room temperature. The results of the four series 
of measurements differ essentially each from other. These differ- 
ences could be explained as an influence of the pyrolysis gas pres- 
ence or as a possibility to rearange the N-mere. 


1H NMR study of hydrogen donor properties of 
pitch. CO-carbonizations with coal, hydrogenated anthracene 


oil and anthracene: textures of cokes. Marsh, H.; 
Yokono, M.; Yokono, T. pp of Carbon ‘80. rints. 
Bad Honnef, Germany; Deutsche Keramische Gesellschaft 
e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Industrially, in the making of metallurgical coke, there is a 
developing need to replace good coking coals by lower rank coals 
and to co-carbonize these with suitable modifying organic additives. 
The mechanisms whereby organic additives can be successful modi- 
fying agents is discussed. It is difficult to distinguish, from physical 
and chemical properties, between pitches of different modifying 
abilities. One theory is that the pich may be able to shuttle protons 
from within the system to reactive radicals from coal pyrolysis. 
This theory was tested using 'H nmr to monitor proton transfer be- 
tween hydrogenated additives, pitch, coal and anthracene. The hy- 
drogen transfers observed correlate well with improvements in 
modifying ability. 


20719 Study of the Co-carbonizations of pitch and coals: 
Effects of rate of heating and of particle size of coal. Lo 
H.; Marsh, H.; Gerus-Piasecka, I. pp vp of Carbon ‘80. Pre- 
prints. Bad Honnef, Germany; Deutsche Keramische Ge- 
sellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Co-carbonizations of a coal with an organic additive were 
carried out at different heating rates. The optical textures of resul- 
tant cokes were assessed by optical microscopy. It was found that 
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the largest optical textures occurred in cokes prepared with the fas- 
test heating rate. Evidently the growth of mesophase is enhanced 
by conditions of maximum attainable fluidity and temperature, 
gained by fast heating. Also, extents of modification increase when 
particle size of coal increases from 0.2 to 5.6 mm, due to enhanced 
fluidity of the coal and diffusivity of the pitch through the voids. 


20720 Effect of pressure on the pyrolysis of hard coal. 
Pottgiesser, C.; van Heek, K.H.; Juentgen, H. pp vp of 
Carbon ‘80. Preprints. Bad Honnef, Germany; utsche 
Keramische Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

e effect of pressure on the pyrolysis of different hard 
coals was investigated in the range of 1 to 100 bar. The meas- 
urements were performed in a high pressure thermobalance with 
adjacent gas analysis. It was found, that crack-reactions decreased 
the amount of tar and increased methane production. The resulting 
char showed smaller pore diameters and a higher internal surface, 
when produced at higher pressures. 


20721 Formation of carbon spherules under pressure. Ina- 
gaki, M.; Kuroda, K.; Sakai, M. pe vp of Carbon ‘80. Pre- 
prints. Bad Honnef, Germany; Deutsche Keramische Ge- 
sellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Carbon spherules were formed from polyethylene by the 
carbonization with polyvinylchloride in 5-20 weight percent above 
600°C under the pressure of 300 bar and above 550°C under 100 
bar. The yield of the carbon spherules increased with the increases 
in the amount of polyvinylchloride and also in residence time. The 
carbon spherules were homogeneous in size, 1-2.5 um and their 
cross-section showed anisotropic texture. They had high graphitiza- 
bility in the heat treatment under normal pressure. 


20722 Needle-coke from coal tar pitch. Pt. 1. Romey, I. 
p vp of Carbon ‘80. a Bad Honnef, Germany; 
utsche Keramische Gesellschaft e.V. (1980). (In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Description of a process for removing the quinoline insolu- 
bles, by pressure filtration, from coal tar pitch which is subsequent- 
ly transformed to high-grade needle-cokes in a continuously operat- 
ed coking reactor. The quality of these needle-cokes depends on 
the selection of suitable pitches, on the degree of purity of the pitch 
filtrate, and on coking conditions. Test pieces obtained from the 
needle-coke showed a measured volume expansion coefficient of 5 
x 10°-*/K. Thus, the quality of these pitch cokes is equivalent to 
that of commercial petrol needle-cokes. 


20723 Process of 2 pee of organic substances 
with carbo and ical nature. Pt. 1. Process of graphi- 
tization of pitch coke and coke from a tetraline extract of 
orthocoking coal. Jasienko, S.; Dusza, M. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The processes of carbonization at 1273 K and graphitization 
at 1573-3273 K of pitch coke and tetralin extract from orthocoking 
coal were carried out. The changes of elemental composition, real 
density and parameters of structure type, range and intensity of op- 
tical anisotropy; crystallite dimensions, layers packing, degree of 
gtaphitization and crystallization were examined. The pitch coke 
shows a weaker susceptibility to graphizitation, than the coke from 
orthocoking coal extract; the coarse of changes of properties and 
structure of pitch coke in the graphitization process is more con- 
tinuous. 


20724 Criticality of solvent composition in coal liquefac- 
tion. Derbyshire, F.J.; Whitehurst, D.D. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 
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The behaviour of hydrogen donors, polyaromatics and phe- 
nolic compounds in coal liquefaction solvents are discussed in rela- 
tion to desirable and undesirable regressive reactions in coal con- 
version. Hydrogen donors and polyaromatics can act synergistically 
in coal liquefaction. Hydrogen donors reduce charring reactions, 
polyaromatic compounds can inhibit these reactions to a lesser 
extent. Functional compounds such as phenols are predominantly 
associated with reactions which lead to char formation. The behav- 
iour of these solvent components is discussed in relation to the ef- 
fectiveness of recycling selected non-distillable products. 


20725 Arc steel electrodes from coal via solvent extrac- 
tion. Kimber, G.M.; Brown, A.; Kirk, J.N. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A plant which converts coal into high purity coke using sol- 
vent extraction, filtration and delayed coking is briefly described. 
The unit was used to produce 30 t of coke which was then fabricat- 
ed into 150 and 290 mm diameter graphite electrodes; comparison 
of their physical properties with petroleum based graphites predict- 
ed poor furnace performance but in spite of being subjected to 
severe duties in works trials involving up to 25 t furnaces the coal 
extract based electrode performance was comparable. Optimisation 
of the overall process of graphite manufacture in this exercise was 
not achieved and thus potential for improvement exists. 


20726 Peat coke, a high quality pure carbon with low ash 
content. Grumpelt, H. pp vp of Carbon ‘80. Preprints. Bad 
Honnef, Germany; Deutsche Keramische Gesellschaft e.V. 
(1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Cum (30 Jun 1980). 

The lightcoke peat coke made out of high moor peat distin- 
guishes itself by special properties. Due to this fact, it is considering 
the quality level nowadays reached and apart from hard coal coke 
for steelworks and foundries much in demand in the chemical, met- 
allurgical, electrothermal and ceramics sectors as a so-called special 
coke and as e.g. for the production of pure activated peat coke and 
other activated carbons. Thereto, the field of application is de- 
scribed under this lecture. Prinicipal new fields of application for 
peat coke are as the charge in blast furnaces; as sintered fuel in ad- 
dition to the known utilization in carbonizing and hardening of 
steel instead of charcoal in the ferrous industry beyond the borders 
of Europe. Used in the described manner all over the world, peat 
bogs can be of considerable economic value as a raw material basis 
for the production of peat coke corresponding to their respective 
condition as well as to peat quality. 


20727 Carbon structures and microtextures. gg coe As 
Oberlin, M.; Monthioux, M. pp vp of Carbon ‘80. Pr 

Bad Honnef, Germany; Deutsche Keramische Gese chaft 
e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Carbon structure only depends on the microtexture acquired 
at the early stages of carbonization or coalification. This microtex- 
ture only depends on the antagonistic equilibrium between hydro- 
gen and both oxygen and sulfur. Parallel molecular orientation 
occurs in any carbon just before the end of tar release and its exten- 
sion governs graphitization. Intermediates between hard and soft 
carbons were studied by elemental analysis, conventional transmis- 
sion electron microscopy and X-ray diffraction. 


20728 Baking of carbon blocks in pressurized molten 
metal. Kumura, Le ow ~. E.; a K. pp vp of 
Carbon ‘80. Bad Honnef, Germany; utsche 
Keramische Gese schaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

With the aim of manufacturing carbon blocks possessing 
higher density and isotropic properties, a study was made on a 
method of submerging green carbon blocks in a molten metal, and 
then baking them under pressure. This particular method was effec- 
tive for increasing the coke yield of binder pitch and upgrading the 
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bulk density of the baked carbon blocks. When this baking method 
was applied to the impregnation process, similar effects were also 
observed. Moreover, when isotropic green carbon blocks were 
baked with this method, the baked carbon blocks and graphitized 
substances showed satisfactory isotropic properties. 


20729 Influence of sulfur and graphite on the expansion- 
and shrinkage behaviour of fine-grained graphites during gra- 
phitization. Ulsamer, W.; Persicke, H.; Wagner, M.H. pp vp 
of Carbon ‘80. Preprints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 


Germany (30 Jun 1980). 

The irreversible of fine-grained carbon materials 
between 1200 and 1600°C was doubled by the addition of 15% 
sulfur to the pitch-binder. The increased shrinkage may be responsi- 
ble for the formation of cracks in large sized blocks during the gra- 
phitization-process. Addition of graphite to the filler proved to be 
of no influence on the shrinkage but led to a decrease of the expan- 
sion above 1600°C and thus contributes to the better graphitization- 
behaviour of fine-grained, graphi ining blocks. 





20730 Numerical analysis of a finite cylindrical pellet 
model in solid-gas reactions. Ulrichson, D.L.; Yake, D.E. 
(Ames Lab., IA). Chemical Engineering Science; 35: 2207- 
2212(1980). Contract W-7405-ENG-82. 

A two-dimensional grain model has been developed to de- 
scribe solid-gas reactions in a cylindrical pellet of finite length. The 
grains are assumed to be spherical. Numerical solutions of the 
model have been compared to infinite cylinder solutions, infinite 
slab solutions, and the approximate infinite cylinder and infinite slab 
solutions developed by Szekely et al. (Szekely, J., Evans, J.W. and 
Sohn, H.Y., Gas-Solid Reactions. Academic Press, New York 
1976). Pellet sizes and reactor conditions under which one or more 
of these solutions is valid have been indicated. The accuracy of the 
other models depends on whether they are to be used to determine 
rate constants from initial rate data or whether they are to be used 
to relate conversion to time. When the Theile-type reaction modu- 
lus o/sub L/ = L[3(1-€)K/D/sub ea/r/sub g/]/sup 1/2/, has a 
value 2.2 with a cylinder half-length of L = 0.2 cm and a cylinder 
radius of R/sub p/ = 0.8 cm the conversion levels after about 8 
min are 40% by an infinite slab model, 50% by the 2-D model and 
65% by the approximate infinite slab solution. If one determines a 
rate constant from the initial slope of the rate curve, then the infi- 
nite slab model gives a value 14% high. The approximate infinite 
slab solution is inappropriate for the latter purpose. Similar results 
are obtained when the cylinder radius is much smaller than the 
half-length. Pellets with r/sub p/ L > 4 or < 0.25 can be de- 
scribed by infinite slab or infinite cylinder models, respectively, if 
the diffusional resistance is not large. 
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REFER ALSO TO CITATION(S) 20710, 20739, 20741, 20743, 20744, 22273, 
22278, 22670, 22672, 22673, 22675, 23281 
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REFER ALSO TO CITATION(S) 20664, 20672, 20713, 20726, 20728, 20759, 
an os 20894, 20895, 21746, 22280, 22560, 22563, 22566, 22670, 22671, 


20731 (CONF-811108—11) Experimental support for coal 
conversion demonstration projects at the Oak Ridge National 
Laboratory: preheater rheology, slurry and vacuum 
bottoms viscosity. Rodgers, B.R.; Johnson, J.K.; Lee, D.D.; 
Wilson, J.H.; Youngblood, E. L; Hightower, JR. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. Sip. NTIS, PC A04/MF AOl. Order Number 
DE82004106. 

From Annual of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

The Oak Ridge National Laboratory has carried out a major 
support role in the area of thermophysical properties since 1978. 
From the outset, the emphasis has been on obtaining data on real 
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coal liquids at process conditions of temperature and pressure. The 
results of rheology (viscosity and density) measurements of reacting 
mixtures under conditions similar to those of the SRC preheaters 
are presented, emphasizing the effects of the measured non-Newto- 
nian behavior on design. Data obtained on mixing coal and process 
solvent up to 500°K (450°F) will be discussed, emphasizing its 
impact on thermal efficiency of the SRC processes. Finally, design 
and initial operation of a unique instrument to measure the viscosity 
on-line of streams containing up to 55% solids will be discussed. 


20732 ciate gy Classification and properties af 
peat for fuel ——. ee B.; Kalmari, A.; Leino, P. 
(Finnish Ener may Tee iation, Helsinki). 1980. 30p. 
NTIS (US Only), A03/MF A0Ol. Order Number 
DE82900924. 


Contains also the Finnish Fuel Peat Standard 1976 by Finn- 
ish Peat Society. 

The importance of peat as a fuel is increasing all the time. 
The report contains the normal peat classification systems to deter- 
mine the types of peat and the degree of decomposition. The prop- 
erties of peat as a fuel are discussed starting from practical produc- 
tion parameters applied in Finnish conditions. Chemical composi- 
tion, heating values, moisture content, and bulk densities form the 
basis for fuel use. Boiler and furnace design depends on several fac- 
tors which are discussed. Basic differences between milled peat, sod 
peat, peat briquettes and peat pellets, which are the normal com- 
mercial forms in which peat can be obtained in Finland, are de- 
scribed. The report contains also the Finnish Fuel Peat Standard 
1976 by Finnish Peat Society. 


20733 (IS-T—957) Study of hydrogen in coals, polymers, 
oxides, and muscle water by nuclear magnetic resonance; ex: 
tension of solid-state high-resolution techniques. Ryan, L. M. 


(Ames Lab., IA (USA)). Oct 1981. Contract W-7405-ENG- 
82. an a NTIS, PC All/MF AOl. Order Number 
DE82005454. 


Nuclear magnetic resonance (NMR) spectroscopy has been 
an important analytical and physical research tool for several dec- 
ades. One area of NMR which has undergone considerable devel- 
opment in recent years is high resolution NMR of solids. In partic- 
ular, high resolution solid state **C NMR spectra exhibiting fea- 
tures similar to those observed in liquids are currently achievable 
using sophisticated pulse techniques. The work described in this 
thesis develops analogous methods for high resolution ‘H NMR of 
rigid solids. Applications include characterization of hydrogen aro- 
maticities in fossil fuels, and studies of hydrogen in oxides and 
bound water in muscle. 


20734 Investigations on the reaction of high- and non- 
boiling products from leum and coal, Hamburg, Ger- 
many; Deutsche schaft fuer Mineraloelwissenschaft 
und Kohlechemie e.V. (1981). 8p. (In German). 


20735 Technique for depolymerization of bituminous coal. 
Hillenbrand, L.J. (Columbus Labs., OH). | Anat of Ad- 
vances in coal utilization technology IV. Chicago, IL; Insti- 
tute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Recent evidence shows that much of the refractory con- 
densed-ring aromatic fraction of coal derived liquids forms during 
the initial pyrolytic treatment of the coal. We have demonstrated 
that Ilinois No. 6 coal can be converted to a single soluble coal 
product in high yield if strenuous pyrolytic conditions are avoided. 
The repolymerization of the initial coal fragments is retarded by the 
liquid medium employed and it is imperative that the entire depoly- 
merization and stabilization is carried out at or below a maximum 
temperature characteristic of each coal. Thus, working at tempera- 
tures up to 650 F with this coal produces a soluble solid product in 
yields up to 92 percent (m.a.f. basis) which can be catalytically hy- 
drogenated below 790 F to produce a viscous oil that contains less 
than 0.2 percent S, representing 94 percent removal of the sulfur 
content of the original coal. The solvent used in these trails has 
been m-cresol, but the oil product, obtained by stripping the cresol 
and then hydrogenating the residue, serves equally well. Because of 
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the very small conversion to char and cracked products, the hydro- 
gen consumed during depolymerization appears almost entirely in 
the single, soluble, almost ash-free product. 


20736 Porous structure of coke and its influence on the 
tensile strength. Patrick, J.W.; Sims, M.J.; Stacey, A.C. pp 
vp of Carbon ‘80. rints. Bad Honnef, Germany; Deut- 
sche Keramische G haft e.V. (1980). 

From 3. seine ss carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A detailed and quantitative characterization of those aspects 
of the porous structure of metallurgical coke relevant to strength 
considerations, has been made by means of reflected light micros- 
copy and computerized image analysis. The structural data when 
related to the coke tensile strength, determined by the diametral 
compression test on disc shaped specimens, provided the informa- 
tion for the derivation of a coke strength/structure relationship of 
good statistical significance, of general applicability to metallurgical 
cokes and with a theoretical basis. 


20737 Thermal shock resistance and fracture toughness 
during the graphitizing process of carbon. Sato, S.; Kawa- 
mata, K.; Awaji, H.; Osawa, M.; Manaka, M. pp vp of 
Carbon "80. rints. Bad Honnef, Germany; Deuteche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

This paper discusses the fracture mechanics properties of 
two types of carbons as a function of heat treat temperature during 
the graphitizing process. These fracture properties are measured by 
means of modifications of the disk test, which were recently devel- 
oped to include measurements of diametral compressive strength, 
fracture toughness, thermal diffusivity, thermal shock resistance and 
thermal shock fracture toughness. Equivalent crack lengths de- 
duced by obtained fracture mechanics properties are also discussed 
as function of heat treat temperature up to 2800°C. 


20738 Ss degradation in 1 oe shocked elec- 
trode graphite. Miyauchi, M.; , M.; Watanabe, M. pp 
vp of Carbon ‘80. Preprints. ‘Bed H Honnef, Germany; Deut- 
sche Keramische Geschechat e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Strength degradation in artificial graphite are shown to 
depend on its initial strength and grain size filler. The strength of 
artificial graphite specimens with small grain size and non-needled 
cokes decrease discontinuously at the critical temperature-differ- 
ence which was induced in disk specimens by Joule’s heating 
method. In contrast, the strengths of specimens with large grain 
size cokes decrease gradually as the temperature-difference in- 
creased. 


20739 Specific surfaces of carbonaceous sorbents. 
Spitzer, Z.; Biba, V.; Hrncir, J.; Baldrian, J. pp vp of 
Carbon ‘80. Preprints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The paper presents a method of and its application to calcu- 
lating the specific surfaces of the two basic types of carbonaceous 
sorbents: activated carbon and carbon molecular sieve. The resul- 
tant values of the specific surfaces are compared with those ob- 
tained by the Porod method of small-angle X-ray scattering. The 
approximate agreement of the results obtained by using these two 
independent methods confirms that the micropore analysis from ad- 
sorption isotherms is correct in principle and may be applied with 
the aim to calculate the real specific surfaces of both activated car- 
bons and carbon-molecular sieves. 


20740 Manufacturing methodology and macropore struc- 
ture of a coal based steam activated carbon series. Libberton, 
G.P.; Dollimore, J. pp vp of Carbon ‘80. Preprints. Bad 
Gs Germany; Deutsche Keramische Gesellschaft e.V. 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 
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The methodology behind the industrial production of steam 
activated coal based carbons suitable for vapour phase applications 
is described, relating the parameters, ash content, benzene surface 
area and hardness to coal mix composition, carbonisation and acti- 
vation yields. A laboratory prepared activation series simulating 
possible plant activates was examined using mercury porosimetry 
and benzene adsorption isotherm data. The macropore volume, ma- 
cropore size distribution and percentage contribution of the micro, 
meso and macropore volumes to the total pore volume of the acti- 
vation series was determined. The discrete pore structure observed 
in a wood activate shown using stereo-scan electron microscopy 
was apparent in the coal activates, though not on the surface. 


20741 Basicity of steam-activated carbons. Dollimore, J.; 
Graham, K.; Libberton, G.P. vp of Carbon '80. Pre- 
prints. Bad Honnef, Guinan’ Daceae Keramische Ge- 
selischaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The basicity of a series of steam-activated coal-based carbons 
has been measured by neutralisation with standard acid. The 
change in basicity with activation is similar to the change in surface 
area derived from benzene and nitrogen adsorption isotherms. The 
basicity is attributed to defect sites in the basal planes of the acti- 
vated carbons, and a unit-mass basicity depletion curve indicates 
the possibility of two types of basic sites occurring in these carbons. 


20742 Technical and mechanistical aspects of the poly- 
condensation of coal tar pitch, Gemmeke, W.; Collin, G.; 
Glaser, H.; Marrett, R.; Zander, M. pp vp of Carbon ‘80. 
Preprints. Bad Honnef, Germany; utsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Complexation of coal tar with picric acid is proposed as a 
new selective method for the isolation of pitch constituents with 
high thermal reactivity. The properties of pitch fractions isolated 
by complexation are consistent with an oligo-aryl structure. On 
heating the oligo-aryls undergo ring closure reactions yielding high- 
molecular peri-condensed material as a precursor of mesophase. 
During thermal pitch treatment the formation of oligo-aryls is also 
assumed to take place. Fluidity as a further parameter plays a role 
in the complex kinetics of pitch polycondensation and formation of 
anisotropic cokes. 


20743 Estimation of Secondary QI. Ball, D.R. pp vp of 


Carbon ' rints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Coal tar pitches occasionally contain so-called secondary QI 
(Quinoline Insolubles), or mesophase. A method for the estimation 
of mesophase is described involving quantitative optical micros- 
copy. Results are presented for experimentally and commercially 
prepared pitches. 


20744 Influence of quinoline insolubles on the perform- 
ance of industrial pitches. Romovacek, G.R. Pp ve of 
Carbon ‘80. Preprints. Bad Honnef, Germany; utsche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Quinoline insolubles in pitch originate from severe vapor 
phase cracking of tar vapors (primary QI) or are formed during 
heat treatment of liquid pitch during its fabrication (secondary QI). 
Primary QI are an indicator of the severity of vapor phase cracking 
and their presence in pitch contributes to the formation of dense 
and strong binder coke because they facilitate the pyrolysis gas to 
escape easily from the viscous molten pitch. Secondary QI cause an 
undesirable increase of green paste viscosity. QI of either kind are 
detrimental for the performance of impregnation pitches. If re- 
moved completely, the QI free coal tar pitches outperform the pe- 
troleum impregnation pitches (higher coking value). 





permeation chromato- 
ot Pre- 


pri utsche Keramische Ge- 
sellschaft e.V. r1980}. aa Gen pn al 

From 3. international carbon re Baden-Baden, F.R. 
Gum (30 Jun 1980). 

technique for preparative gel permeation chroma- 

tise has been developed. It was possible to increase content 
and quantity of thirty fractions such that the molecular weight and 
the concentration of every fraction could be determined. The de- 
crease of the average molecular weight with increasing retention 
volume will be demonstrated. The course of concentration with in- 
creasing retention volume is determined and the coefficient of the 
UV-absorption is calculated. The results showed that the coefficient 
of the UV-absorption varies with the retention volume or with the 
molecular weight. 


20746 ea com chromatographic studies on tar con- 
stituents a ee degradation in liquid phase. Balduhn, 
R.; Fitzer, E.; Trendelenburg, T. 2 vp of Carbon ‘80. Pre- 
prints. Bad Honnef, Germany; Deutsche Keramische Ge- 
sellschaft e.V. (1980). (In German) 

From 3. international carbon lia Baden-Baden, F.R. 
Germany (30 Jun 1980). 

During thermal degradation of hydrocarbons various crack- 
ing, polymerization and condensation reactions take place, which 
are accompanied by changes of the molecular weights and the mo- 
lecular distributions. The Gel Permeation Chromatography is a suit- 
able method to pursue the changing of molecular weights. The 
paper reports some results about the changing of molecular weights 
occurring during the thermal degradation of Acenaphthylene, 
Anthracene, Phenanthrene, and Pyrene. 


20747 Analysis of pitches by Shpol'skii spectrofluori- 
metry. Merle, A.M.; Pacault, A. pe vp of Carbon ‘80. Pre- 


prints. Bad Honnef, Germany; utsche Keramische Ge- 
sellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Fluorescence spectroscopy in alkane matrices at liquid 
helium temperature, so-called Shol'skii spectroscopy, is proposed as 
an alternative technique for identifying the polynuclear aromatic 
hydrocarbons (P.A.H.) contained in pitches. The major advantages 
of this technique are its high specificity and high sensitivity. It is 
however restricted to P.A.H. 


20748 Determination of viscoelastic properties of pitches 
by torsional creep. Sakai, M.; Inagaki, M. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; pny Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Creep behavior of the pitches was studied by measuring the 
torsional creep at temperatures from 30 to 90°C. The viscous and 
elastic terms of the viscoelastic properties of the pitches were sepa- 
rately evaluated as the steady-state viscosity eta and the steady-state 
creep compliance J°sub(e). The viscosity showed the negative tem- 
perature dependence, from which the activation energy for the 
steady-state flow was obtained as 63 kcal/mol for all pitches used. 
The compliance J°sub(e) increased with the increase in tempera- 
ture. This suggested the importance of inter- and intra-molecular 
energy in the elastic stored energy. A rheological meaning of the 
softening point of pitch is also discussed and the importance of 
J°sub(e) was emphasized. 


20749 Correlation of viscosity-temperature data of pitch 
and coal extract. Shepherd, P.M.; Rand, B. pp vp of Carbon 
‘80. Preprints. Bad onnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Viscosity-temperature curves of some petroleum pitches and 
coal extracts have been measured over the viscosity range 3 x 10° - 
0.4 Pas. The data can be represented very well by the Fulcher or 
Williams, Lande, Ferry equations which are equivalent. The values 
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of the glass transition temperature predicted from the viscosity data 
agree well with experimental measurements using penetrometry. 


20750 Phase diagram for pitches. 
dorf, R.J. pp vp of Carbon ‘80. = 
many; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Gum OS Jun 1980). 

thermal stability and mesophase forming tendencies of a 

variety of carbonaceous materials were evaluated. The results 
showed that many pitches are saturated lyotropic solutions of meso- 
phase former and solvent . Heat treatment leads to 
mesomorphism due to removal of the solvent and alteration of mo- 
lecular structure. A phase diagram explains this. 


20751 Factors controlling the thermal en and liquid 
crystal forming tendencies of carbonaceous materials. 

D.M.; Diefendorf, R.J. pp vp of Carbon ‘80. Preprints. 
Bosse, Germany; Deutsche Keramische Gesellschaft e.V 

1 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The yield and liquid crystal forming tendencies of pitches, 
oils, and tars are controlled by the highly aromatic asphaltene frac- 
tions of the material. The thermal stability of the asphaltanes in 
turn appears to be a function of the aromatic carbon content and 
the characteristics of the alkyl groups attached to their condensed 
aromatic cores. Asphaltenes with small, highly condensed aromatic 
cores and short attached alkyl groups tend to be more thermally 
stable, and transform more readily to a mesophase state than those 
with long alkyl groups and more open aromatic cores. 


Broadline proton NMR study of the glass transi- 
a. aati & ae an en ek 
Hayword, J.S.; Ellis, B.; Rand, B. pp vp of Carbon ’80. Pre- 
prints. Bad Honnef, Germany; Deutsche Keramische Ge- 
sellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The glass transition temperatures (Tsub(g)) of Ashland A240 
pitch, D112 coal extract and their pyrolysis products have been de- 
termined from the temperature dependence of the broadline proton 
NMR spectrum. Tsub(g) increases with extent of pyrolysis which 
was determined by the volatile content or toluene insoluble matter 
in the materials, but the relationships are different for the two 
series. This behaviour could be due to the presence of the anthra- 
cene oil solvent which could act as a plasticizer, lowering the 
Tsub(g)'s below those of the A240 samples at comparable values of 
toluene insoluble or volatile content. 


20753 Needlecoke from coal tar pitch. Pt. 2. Wolff- 
Fischer, E. pp vp of Carbon ‘80. hee me Bad Honnef, 

rmany; Deutsche Keramische Gesellschaft e.V. (1980). 
(In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A microscopic method for testing the degree of purity of 
coal tar pitch is described. Pitches form mesophases in the plastic 
zone during coking. The purity of the mesophases is assessed mi- 
croscopically. By this method it is possible to predict the formation 
of anisotropic areas and the development of coke texture. 


20754 In situ analysis and elemental distribution of three 
Brazilian high ash coals. Arantes, D.R.; Luengo, C.A.; May, 
W. pp vp of Carbon ‘80. Preprints. Bad Honnef, Germany; 
Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

ash coals have complicated morphological formation 

especially of their mixed organic-mineral areas. By use of light mi- 
croscopy, EPM and IMMA techniques, theelemental concentra- 
tions of chosen areas of three Brazilian high ash coals (Candiota, 
Charqueadas a Leao Butia) were determined as well as the grade of 
distribution of elements with a certain significance to catalytic 
properties. The results are discussed in relation to the high reactiv- 
ity during hydrogenation reaction. 





20755 Pace model for the pitch impregnation- 
process of porous artifacts, Schulz, E.; Tillmanns, H. pp vp 
of Carbon ‘80. Preprints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. Lagan (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 


Germany (30 Jun seo). 
Based on the -Poiseuille-Law, a mathematical-model 


describing the impregnation process has been developed. This 
model includes parameters like pressure, viscosity and content of 
quinoline insoluble. The results of the model are compared with ex- 
perimental data. 


Thermogravimetric 

GW; Hayward, J.S.; Rand, B.; ee, OM pp ~e 
Carbon ‘80. rints. Bad Honnef, Germany; tsche 
Keramische haft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Comey (30 Jun 1980). 

our methods of non-isothermal kinetic analysis of thermo- 

gravimetric data are applied to different pitch systems. For any 
single pitch the apparent activation energies and pre-exponential 
factors increase ¢ither with heating rate, when obtained from single 
curve analyses, or with the fraction decomposed, from multiple 
heating rate methods, and these values form a common compositon 
plot. The significance of the results is discussed and the validity of 
the conventional method of determining the fraction decomposed is 
seriously questioned. 


20757 Free radical reactions related to fuel research. 
Hazlett, R.N. (Naval Research Lab., Washington, DC). pp 
195-223 of Frontiers of free radical chemistry. Pryor, W.A. 
(ed.). New York, NY; Academic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

Free radical reactions are important with respect to fuel 
properties and to fuel production. The property of jet fuel related 
to degradation in an aircraft fuel system, thermal oxidation stability, 
is related to autoxidation reactions. Fuel deposits are associated 
with hydroperoxide formation in some cases and to hydroperoxide 
decomposition in others. Middle distillate fuels derived from shale 
oil contain large amounts of n-alkanes which adversely affect freez- 
ing and pour points. Carbon-13 n.m.r. measurements on and pyroly- 
sis of fractions from shale oil indicate that large alkanes, olefins, 
and polar compounds may be the source of some of the n-alkanes 
found in fuels of interest to the US Navy. Coal can be fragmented 
to medium molecular weight (90 to 210) compounds by controlled, 
limited, low temperature air oxidation. The concept utilizes a non- 
reactive fluid to swell and suspend/dissolve the coal. The oxidation 
reactions appear to occur at bridges between aromatic groups. 


0108 Waste Management 
REFER ALSO TO CITATION(S) 20679, 20819, 20821, 21753, 22097, 22893 


(DOE/ET/14211—T2) Study of the properties of 
mine waste in the midwestern coal fields. Final 
(Dames and Moore, Park Ridge, IL (USA)). Nov 1981. 
Contract ACO1-79ET14211. 535p. NTIS, PC A23/MF AO1. 
Order Number DE82004097. 

This study was sponsored by the US Department of Energy 
in recognition of the need for additional information on the proper- 
ties and potential secondary use of coal waste produced in the mid- 
western coal fields. The objectives of the investigation were to (1) 
assess the amount of coal waste accumulated to date in the mid- 
western coal fields and to predict the cumulative amount of waste 
to be produced by the year 2000; (2) to evaluate the potential use of 
coal waste as a raw material for the coal, mineral and manufactur- 
ing industries; (3) to determine the calorific values, and chemical 
and engineering properties of midwestern coal waste; (4) to deter- 
mine any trends in the variation of these properties within the re- 
gions of the midwestern coal fields; and (5) to determine any spatial 
variation in properties within a given disposal area. To accomplish 
these objectives, the midwestern coal fields were divided into six 
regions based on the geology and the coal seams mined. A total of 
twenty sites were selected for study and samples of coarse and fine 
coal waste obtained at each site. The results show that there exists 
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little variation in the properties of coal waste within the midwest- 
ern coal fields. The results generally support the findings of previ- 
ous investigations, but also dispute the conclusions drawn by other 
investigations regarding engineering strength properties. 


20759 (DOE/FC/10229—1) Determination of nommetees. 
ness of a t (Radin Cone w-rank western coal 
bottom ash. report. , Austin, TX USAy, 
A 1981. Contract ‘AC18-80FC10239. — 
A05/MF AO01. Order Number DE8200477 

susie Gea cat ee aed ahs els eae 
power stations burning low-rank western coals. These low-rank 
coals included subbituminous coals from the Rocky Mountain 
region and lignites from the Northern Great Plains and the Gulf 
Coast. Batch extraction procedures were applied to the seventeen 
ashes collected. The extracts were analyzed for the eight trace ele- 
ments specified in regulations promulgated under the Resource 
Conservation and Recovery Act (RCRA). The eight elements are: 
arsenic, barium, cadmium, chromium, lead, mercury, selenium, and 
silver. Results of extraction and chemical analysis were used to 
select five fly ashes for incorporation into four types of reuse prod- 
ucts. Concentrations of Radium 226 and other naturally occurring 
radioactive species were measured in the ashes and in reuse prod- 
ucts. Results of the extraction tests indicate that none of the fly 
ashes nor bottom ashes tested would be classified as toxic under the 
May 19, 1980 criteria of 100 times the MCL. About 25 percent of 
the fly ashes tested would have been classified as toxic under De- 
cember 18, 1978 guidelines of 10 times the MCL. But, reuse prod- 
ucts prepared using these fly ashes would be classified as nontoxic. 
No regulatory criteria currently (1981) exist for radioactivity. 
About half of the fly ashes would have been classified as radioac- 
tive under the December 1978 guidelines. None of the bottom ashes 
would have been classified as radioactive. Radioactivities of reuse 
products in which the fly ashes were diluted tended to be lower 
than radioactivities of the fly ashes alone. 


20760 (DOE/MC/14345—T1) Validation of molten 
concepts for hot gas clean-up. Final report. McCreight, L.R. 
(General Electric Co., Philadelphia, PA (USA). Advanced 
Ener; Pro Dept.). Apr 1981. Contract AC21- 
80MC14345. 38p. NTIS, PC A03/MF A0O1. Order Number 
DE82004614. 


The development and initial testing of a novel hot gas clean- 
up system has been previously described. It utilizes glass coated re- 
fractories arranged in various configurations to efficiently capture 
and dissolve fly ash particulates in a continuous manner. Some tests 
were performed at room temperature which were intended to be 
for reference purposes with low collection efficiencies expected, 
but instead they showed very high particle collection efficiencies. 
Both the room and high temperature tests raised questions about 
the role of the glass coating versus the role of the internal compo- 
nents and design of the apparatus in the particle collection process. 
This report contains the results of studies conducted primarily at 
elevated temperatures with clean, (new, non-glass coated) refrac- 
tory internal components. Initial results also indicated rather high 
and unexpected collection efficiencies. However, the use of a glass 
coating provided even higher collection efficiencies; up to 99.9% of 
the Exxon Mini-Plant No. 2 Collector fly ash-limestone mixture, 
which are believed to be indicative of the real value of the glass 
coating and glass filled bubbler. Results indicate that: (1) The high 
efficiency, low temperature results are due to electrostatic charges 
on the particles especially in an insulated test apparatus. (2) The ap- 
parent high efficiencies at high temperature, without glass coatings, 
was due to agglomeration and sintering of the fly ash as it passes in 
or near to the oil burner flame. ee ee 
coatings were again demonstrated in the last runs by 
Se wee lan Goan Oruhae deta dan ee 
ash. 





20761 (DOE/PC/30262—1) Water management and 
wastewater reuse in SRC coal liquefaction facilities. Annual 
report, September 1980-August 1981. Dzombak, D.A.; 
Luthy, R.G. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Dept. of Civil En 
FG22-80PC30262. 242p. 
Number DE82004569. 

This report describes studies performed in the first year of a 
three year project; the purpose of the project is to develop an un- 

ing of issues important to efficient water management in 

coal liquefaction facilities. The focus of the project is on water 
management in the Solvent Refined Coal (SRC) direct liquefaction 
processes, with the main objective being to identify and evaluate 
zero discharge-oriented water management strategies that most ef- 
fectively serve to decrease source water consumption in the SRC 
processes while minimizing cost of wastewater reclamation. This 
report begins with a review of the SRC processes followed by an 
examination of the wastewater treatment and water management 
strategies proposed for the SRC demonstration plants. The feasibil- 
ity and effectiveness of the proposed water management schemes 
are discussed along with possible methods of optimizing water use 
and thereby reducing source water consumption. After review of 
water use optimization possibilities for the SRC demonstration 
plants, the most critical areas for study are identified. The scope of 
the investigation is then narrowed by selecting one area for detailed 
study, namely reuse of treated wastewater as cooling tower 
makeup. Next, past experience and problems with reuse of treated 
wastewater as cooling system makeup are examined, and the results 
of some experiments are presented that were performed to assess 
the effects of coal conversion wastewater reuse as makeup on 
chemical doses used in cooling water treatment. Tests showed that 
a tertiary treated coal conversion wastewater did indeed exert chlo- 
rine and chromate demands, but these demands were relatively 
small. 


ineering). Aug 1981. Contract 
IS, PC All/MF AOl. Order 


20762 (EPRI-CS—1992-Vol.2) Evaluation of potential 
processes for recovery of metals from coal ash. Volume 2. 
Laboratory data and cost estimates. Final report. Canon, 
R.M.; Gilliam, T.M.; Watson, J.S. (Oak Ridge National 
Lab., TN (USA)). Nov 1981. Contract W-7405-ENG-26. 
222p. NTIS, PC AIl0/MF AOl. Order Number 
DE82005592. 

An experimental campaign was carried out to develop proc- 
ess flowsheets for the removal of metals from fly ash and their sub- 
sequent separation into saleable products. The capital cost require- 
ments for processing 1 million tons of ash (dry basis) per year were 
$42.5 million and $55 million, respectively, for the two most prom- 

ising processes, HCl] direct acid leach and pressure digestion-acid 
leach. The net yearly cash flow for the HCI direct acid leach proc- 
ess was $15.2 million, which makes it a viable option. The pressure 
digestion-acid leach process, on the other hand, had a negative cash 
flow of $22 million, which makes it unattractive. 


20763 (EPRI-CS—2009-Vol.2) Coal-waste artificial-reef 
program, phase 3. Volume 2. Comprehensive report. Parker, 
J.H.; Woodhead, P.M.J.; Duedall, I.W. (New York State 
Energy Research and ‘Development Authority, Albany 
(USA); State Univ. of New York, Stony Brook (USA). 
Marine Sciences Research Center). Nov 1981. Contract 
AS02-78EV 10129. 45lp. NTIS, PC A20/MF AOl. Order 
Number DE82005591. 

The objective of the C-WARP is to explore the technical 
feasibility and the environmental effects of a method for ocean dis- 
posal of fly ash and scrubber sludge, combustion wastes from 
power plants. The program has constructed a demonstration artifi- 
cial reef in the Atlantic Ocean off Long Island from about 15,000 
stabilized blocks of these coal waste materials. Techniques were de- 
veloped for coal waste block fabrication utilizing machines and 
equipment from the concrete block industry. Accelerated steam 
curing procedures developed block strengths adequate for industrial 
handling and stacking. The new fabrication techniques were suc- 
cessfully established at commercial block factories and 450 metric 
tons (500 short tons) of stabilized wastes were processed into about 
15,000 reef-blocks. Two waste materials were used with fly ash to 
sludge ratios of 4:1 and 1.5:1 respectively. Small numbers of blocks 
were made separately from fluidized bed combustion residues. Con- 
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currently, a series of laboratory studies determined the physical and 
chemical properties and leachate characteristics of a variety of coal 
waste blocks and their interactions in seawater systems. In labora- 
tory bioassays and in field tests, the material did not appear to be 
toxic in the sea. These results all suggested that the blocks are com- 
patible with the marine environment. The reef is surveyed periodi- 
cally to measure biological colonization and blocks are collected 
for physical, chemical and biological analysis to assess environmen- 
tal impacts. 


20764 (EPRI-CS—2145-SR, pp 2.1-2.13) Collection of 
fine particles of high resistivity in electrostatic precipitators. 
Smith, W.B.; Nichols, G.B. (Southern Research Inst., Bir- 
mingham, Al L). Dec 1981. NTIS, PC A17/MF AO1. Order 
Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Both the particle charging and collection processes in elec- 
trostatic precipitators (ESP) are adversely affected by high particu- 
late resistivity (rho > 5 x 10*° Q-cm). Several concepts exist for 
addressing this problem: (1) the ESP can be made very large, (2) 
the particles can sometimes be collected at temperatures where the 
resistivity is lower, (3) the resistivity of the particles can be 
changed by adding various materials to the process feed stack or 
gas stream, (4) the particles can be collected in a liquid, conducting 
medium, or (5) special electrification methods and mechanical de- 
signs may be developed. Of these concepts, items (1)-(4) are pres- 
ently employed in full-scale, commercial operations. Unfortunately, 
the use of any of these methods results in construction or operating 
costs significantly greater than those for systems used in collecting 
particles of moderate resistivity. New electrification methods and 
novel designs are now under development, and it is hoped that 
these systems can be used to collect high resistivity particles with- 
out any significant cost penalty. 


20765 (EPRI-CS—2145-SR, pp 2.14-2.25) Back dis- 
and quantitative identification of its sever- 


charge phenomena : 
ity. Masuda, S.; Nonogaki, Y.; Nakatani, H.; Oda, T. (Univ. 
of Tokyo, Japan). Dec 1981. NTIS, PC A17/MF AOI. 
Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

The effect of back discharge on collection performance of 
ESP’s are examined, and a quantitative expression of its severity 
based on the measurable parameters is presented. The primary pa- 
rameters are the field strength in a charging and collecting field, E, 
and the charge-to-mass ratio of dust particles, both being lowered 
by back discharge. The maximum level of E under back discharge 
condition is limited by sparking in the dust resistivity range below 
10** 2 cm, and by the lateral propagation of back discharge in the 
higher resistivity range. A linear relationship is observed to exist 
between the measured charge-to-mass ratio and apparent migration 
velocity. In this case the charge-to-mass ratio measured at the 
outlet can be assumed to represent approximately its average value 
inside the collection field. It is evident that its outlet value should 
become greatly different from its in-field value with increasing 
length of collection field because the highly charged, larger parti- 
cles are more rapidly collected whereas the smaller particles, diffi- 
cult to collect, tend to raise the level of an overall charge-to-mass 
ratio at the outlet. In order to avoid this difficulty in the diagnosis 
of back discharge severity a bipolar current probe has been devel- 
oped by the authors which enables a separate measurement of nega- 
tive and positive ionic current density in a bipolar ionic atmosphere 
such as in the back-discharging field. These two quantities make 
possible a theoretical prediction of the charge-to-mass ratio in the 
back-discharging field, and thus the collection efficiency of an EPS, 
too. The experimental examinations, however, reveal that the 
charge-to-mass ratio calculated from the measured values of nega- 
tive and positive ionic current density agrees with its measured 
value only when the back discharge is occuring uniformly over the 
collecting electrodes to provide a homogeneous bipolar ionic field. 
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20766 pet on eS 2.26-2.40) Present status 
on flue gas Sn es logies for coal fired boilers in 
Japan. Nakabayashi, Y. (Electric Power Development Co., 
Ltd., Tokyo, ). Dec 1981. NTIS, PC A1l7/MF AO1. 
Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

' Japan has faced the necessity of complying with the strin- 
gent air pollution 1egulations. EPDC had to develop the flue gas 
clean-up technologies to promote the construction of coal fired 
power plants. EPDC has been performing research and develop- 
ment on these technologies since 1975 toward realization of com- 
mercial application. EPDC may adopt the new technologies and in- 
clude them in a 700 MW coal fired plant which is now under con- 
struction. This paper introduces Japan’s achievements in various 
areas of flue gas clean-up technologies. 


20767 (EPRI-CS—2145-SR, p ‘ 42-2.47) Electrostatic 
precipitation studies in Italy. Din G. (Thermal and Nu- 
clear Research Center, Pisa, Italy); Mattachini, F.; Baldacci, 
A.; Rea, M. Dec 1981. NTIS, PC A17/MF AOl. Order 
Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

' This paper outlines the research which has been planned for 
investigating the benefits of pulse power supply in restoring the 
collection efficiency, reduced by high resistivity fly ashes, of the 
E.P. installed in the Italian thermoelectric power plants and for 
characterizing the most suitable electrode configuration to be used 
in E.P. supplied with pulses. 


20768 (EPRI-CS—2145-SR, PP 2.48-2.51) Improved pre- 
pr om by pulse energization. Lausen, P. (Technical Univ. 
of Denmark, Co en). Dec 1981. NTIS, PC A1l7/MF 
A01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

‘ The performance of precipitators collecting high resistivity 
dust can be improved considerably by pulse energization. Pulses of 
suitable duration and repetition rate superimposed on the DC volt- 
age permit a high peak voltage without sparkover, improve particle 
charging and current distribution, and allow independent regulation 
of precipitator voltage and current. In this comment, the advan- 
tages claimed for pulse energization are reviewed. 


20769 (EPRI-CS—2145-SR, PP. y 52-2. 55) ee © in 
the presence of dust particles. M.; Hara, M 
(Kyushu Univ., Fukuoka, ion an). Dec 1981. NTIS, PC 
A17/MF AO1. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, Using the Lichtenberg figure technique, characteristics of 
corona development in dusty space which are likely to exist in elec- 
trostatic precipitators are studied. The following is found from ex- 
periments: (1) the extent of the effect of dispersed dusts on the dis- 
charge development is strongly affected by the size and resistivity 
of the dust particle and the particle density in a interelectrode 
space, (2) dispersed conducting particles suppress the development 
of positive streamer at lower applied voltages but promote positive 
leader-like-discharge to start at higher voltages, (3) developing 
region of negative discharge is dramatically elongated by dispersed 
conducting particles and (4) highly resistive and heaped dusts result 
in the start of leader-like-discharges such as vital back corona in 
electrostatic precipitators. 


20770 (EPRI-CS—2145-SR, pp 2.56-2.58) Effect of back 
discharge on mechanical behavior of dust particles. Adachi, 
T. (Univ. of Yamaguchi, Tokiwadai, Japan). Dec 1981. 
NTIS, PC A17/MF AO1. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 


is one of the causes which decrease collecting efficiency in EP 


20771 (EPRI-CS—2145-SR, pp 2.59-2.62) con- 
siderations on pulse energization of electrostatic soc 
Lausen, P. (Technical Univ., Copenhagen, Denmark). Dec 


1981. NTIS, PC A17/MF A0l. umber 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

An inherent problem in pulse energization of precipitators is 
the considerable amount of energy required for each pulse to 
charge the precipitator capacitance to a high pulse voltage level. 
Only a minor part of this energy is beneficially used for the emis- 
sion current in the precipitator. For reasons of economy, recovery 
of the surplus is extremely important by pulse energization of large 
precipitators. In this comment some considerations on energy rela- 
tions found for pulse energization are given. Further, an energy 
conserving pulse energization system is presented for which the re- 
liability has been proved by an industrial scale test of more than 
two years’ duration. 


20772 PRI-CS—2145-SR, pp 3.11-3.20) Recent con- 
cepts filter behavior. Dennis, R.; Klemm, 
H.A. (GCA Corp., Bedford, MA). Dec 1981. NTIS, PC 
Al7 A01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

This paper highlights a combination of classical and new ap- 
proaches rt permits realistic estimates of baghouse performance. 
Classical concepts applied directly or with modifications include 
the prediction of filter pressure loss based on fabric and dust layer 
permeability, and the adjustments made for non-uniform distribu- 
tions of fabric dust loadings and gas flows in multicompartment sys- 
tems. New concepts include a viable description of dust dislodge- 
ment by reverse flow or mechanical shaking that depicts cleaning 
as a partial removal of the surface dust layer, 5 to 50 percent, with 
the separation occurring at the dust-fabric interface. Two additional 
concepts relating the effectiveness of cleaning to the interaction be- 
tween dust dislodgement and adhesive forces, and the size and 
quantity of particulate emissions to unique fabric properties, com- 
plete the set of basic concepts needed to describe filter system per- 
formance. 


20773 (EPRI-CS—2145-SR, PP, 3.21-3.31) Estimation 
parameters 


method of pressure loss for a multi-compartment 
fabric filter. Makino, K.; Iinoya, K. (Kyoto Univ., Japan). 
Dec 1981. NTIS, PC A17/MF AOl. Order "Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

. A fabric filter generally is continuously operated over a 
period of one or two years after the installation of a new filter, so 
that the variations with time of pressure loss performance must be 
understood in order to design and operate a fabric filter under eco- 
nomically optimal conditions. However, it is extremely difficult in a 
laboratory not only to measure pressure loss over such a long 
period of time, but also to simulate the same operating conditions as 
those of an industrial fabric filter. Therefore, pressure loss param- 
eters have to be estimated from measured data of pressure loss in an 
industrial multi-compartment fabric filter. However, a method for 
measuring pressure loss parameters has not yet been established. In 
this paper, a new measuring method is established, which can quan- 
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titatively estimate pressure loss parameters necessary for design and 
operation of a fabric filter from field data. Examples of application 
of the method to fabric filters with mechanical shaking or reverse 
air cleaning are given. The pressure loss parameter A of the fabric 
and residual dust layer increases rapidly during the first few months 
after start-up, and then gradually levels off. Another pressure loss 
parameter B of the secondary dust layer remains nearly constant 
from the beginning of operation. The product of the parameter B 
and the inlet dust concentration c is numerically obtained by the 
method mentioned above, and therefore the variation of the prod- 
uct Bc indicates the variation of the inlet dust concentration c at 
least for a relatively short period. 


20774 (EPRI-CS—2145-SR, pp 3.32-3.41) Comparison of 
laboratory and field derived K2 values for dust collected on 
fabric filters. Dennis, R.; Dir mde (GCA Corp., Bedford, 
MA). Dec 1981. NTIS, PC AL7/MF AOl. er Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, Reliable estimates of fabric filter performance require accu- 
rate information on dust cake permeability as defined by the specif- 
ic resistance coefficient, Ke. In this paper, problems relating to field 
and laboratory sampling for K2 estimation as well as comparisons 
between measured and predicted Kz values are discussed. It was 
determined that routine field measurements usually were unsatisfac- 
tory for Ka determination although testing methods developed in 
the laboratory showed promise for field application. It was also 
concluded that direct laboratory measurements provide the best es- 
timates of Kz although scale factors and simulant aerosol generation 
problems may require data adjustments. Comparisons between 
measured and predicted Kz values for flyash, talc dust, and granite 
dust showed that predicted levels were consistently greater, 3 
times, than their measured counterparts. Additionally, despite the 
introduction of empirical correction factors, an accuracy of +- 50 
percent appears to be the maximum level presently attainable. Anal- 
yses of theoretical functions developed to predict Ks suggest that 
inaccurate porosity values are a major cause of the high Ko esti- 
mates. 


20775 (EPRI-CS—2145-SR, pp ry 52) Pesapectives 
of filtration development for submicron particu 
Koscianowski, J.R. (Inst. of Industry of 


lates collection. 

Cement Building Materials, le, Poland). Dec 1981. 

NTIS, PC A17/MF AO1. Order Number DE82902224. 
From US/Japan seminar on measurement and control of par- 

ticulates generated from human activities; Kyoto, Japan (11 Nov 

1980). 

‘ The problem of submicron particulates collection in dust fil- 
tration process has been discussed. It was based on the new physi- 
cal model of dust layer where its random character of growth was 
taken into consideration. The dust filtration process performing on 
the dust layer (ductive filtration) can be mathematically modeled, 
so it is possible to optimize it. From the viewpoint of submicron 
particulates collection in the dust layer, diffusion deposition is the 
main filtration mechanism. Collection efficiency of diffusion deposi- 
tion is determined by particle size distribution in aerosol, value of 
gas loading of filtration area and filtration time. The application of 
cyclones as a precollectors is a simple technical method of dust 
layer structure control and thus the deposition of submicron partic- 
ulates fractions. From real dust filtration process discussion are the 
results that collection of submicron particulates is possible but it is 
necessary to use special filtration materials and certain conditions of 
process realization. 


20776 (EPRI-CS—2145-SR, pp 3.53-3.54) Dust removal 
—_ filter cloth by impaction acceleration. Jimbo, G.; Tsu- 

baki, J. (Nagoya Univ., Japan). Dec 1981. NTIS, PC Al17/ 
MF "A01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

It is shown experimentally that the mechanism of dislodge- 
ment of dust layers deposited on the filter cloth by impaction accel- 
eration can not be explained by an adhesion and separation relation- 
ship but by the energy absorbed in dust layer by impaction. 
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20777 (EPRI-CS—2145-SR, pp 3.57-3.66) Electrical ef- 
fects in fabric filtration: corona flyash/shaker 
cleaned fiberglass bag. Abbott, J.H. (Industrial Environmen- 
tal Research Lab., Research Triangle Park, NC); Hovis, 
L.S.; Donovan, R.P. Dec 1981. S, PC Al7/MF AOl. 
Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

This paper is a current-status report from a continuing inves- 
tigation to demonstrate and understand the influence of dust electri- 
cal charge on fabric filter performance. Earlier experiments consid- 
ered only passive-charge effects; the work reported here describes 
active-charge effects in a shaker baghouse. Under the conditions of 
this investigation, active charges improve filter performance, as re- 
flected by reduced values of AP and Ks. However, important ques- 
tions regarding the stability of these improvements remain. 


20778 (EPRI-CS—2145-SR, pp 3.67-3.81) Granular bed 
filtration. First, M.W.; Rudnick, S.N. (Harvard School of 
Pubic Health, Boston, MA). Dec 1981. NTIS, PC A17/MF 
A01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Moving granular bed aerosol filters are uniquely adaptable 
for high temperature gas cleaning, and by the proper selection of 
granule materials, reactive gases as well as particles can be re- 
moved at high efficiency. Solid fuel combustion (coal and wood) 
and waste processing, especially in the nuclear industry, are typical 
offgas treatment applications. Moving granular bed filters may be 
operated in a countercurrent, cocurrent, or crossflow mode and 
each has advantages and disadvantages. Crossflow operation is the 
simplest arrangement from a mechanical standpoint and this type of 
filter has been commercialized. Cocurrent filters have large dust 
storage capacity and lend themselves to the equivalent of cake fil- 
tration in cleanable fabric filters. In countercurrent operations, 
unlike cocurrent, the aerosol passes from a zone of highest efficien- 
cy to a zone of lowest collection efficiency, thereby losing the ad- 
vantage of large dust storage capacity. Further, granule fluidization 
is a danger. Nevertheless, countercurrent operation has an excellent 
potential for heat exchange as well as particle collection and this is 
important for nuclear applications where the final cleaning stage 
has to be a temperature-sensitive HEPA filter. Studies of cocurrent 
moving granular bed filters for coal fly ash and countercurrent beds 
for condensing fume particles and gas cooling are reported. 


20779 (EPRI-CS—2145-SR, pp 3.82-3.99) Scrubbers for 
fine particle control at high pressure. Calvert, S.; Parker, R.; 
Yung, S.C. (Air Pollution Tech., Inc., San Diego, CA). Dec 
1981. NTIS, PC Al17/MF AOl. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A large number of coal gasification development projects 
propose to use venturi scrubbers for particulate removal at high 
pressures. Applications at pressure as high as 100 atm are being 
considered. A recent venturi scrubber performance model (Yung et 
al., 1977) predicts that venturi scrubber performance will deterio- 
rate severely at high pressures. Although this model has been vali- 
dated with data from performance tests at near atmospheric pres- 
sures, there are many uncertainties concerning the validity of the 
high pressure predictions. Because of the present reliance on high 
energy venturi scrubbers for coal gasification processes, it is of 
great importance to know how well the venturi does at high pres- 
sure. In this paper several models are presented for gas-atomized 
scrubber performance, including one which appears to be best 
suited to high pressure operation. Predictions of particle collection 
efficiency and scrubber pressure drops are presented in the form of 
a cut/power plot. 
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20780 Te aden = a Bp 4.1-4.8) Particle growth 
by condensation and ousaka, Y.; Okuyama, K.; 
Yoshida, T. (Univ. Sf Genk Geaks “Prefecture Sakai, Japan). Dec 
1981. NTIS, PC A1l7/MF AOl. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Some possible methods to promote particle growth to en- 
hance efficiency of industrial dust collectors are discussed. Conden- 
sation of water vapor onto dust particles is suggested to be one of 
the most effective methods to promote particle growth, especially 
when particles are small and particle number concentration is low. 
Brownian coagulation plays an important role in the process of par- 
ticle generation where particle number concentration is extremely 
high. Turbulent coagulation is effective for large particles having a 
wide size distribution. Electrostatic coagulation is effective when 
sufficient bipolar charging to particles can be performed. 


20781 (IS-T—972) Use of commercial limestone and 
other commercially available raw materials in the lime-soda 
sinter process for the extraction of alumina from a sub-bitu- 
minous western coal fly ash. El-Hout, A.A. (Ames Lab., IA 
(USA)). Oct 1981. Contract W-7405-ENG-82. 60p. NTIS, 
PC A04/MF AO1. 

Thesis. 

The study of commercial limestone in the Lime-Soda Sinter 
process has shown that high alumina recoveries are possible using 
high grade limestones. High recovery sinter compositions using 
limestone appear to be in the same region as those performed with 
calcium carbonate reagent, and thus the results demonstrate that 
high grade limestone can be used as a substitute. Magnesium oxide 
is a relatively inert material in the sinter reactions. Dolomitic limes- 
tones can be used but only the calcium carbonate portion of the 
rock is reactive. Potassium carbonate is reactive and can replace 
soda ash; therefore, it is expected that credit can be taken for both 
NaeO and K2O contained in fly ashes, limestones, kiln dusts, etc., to 
decrease the amount of soda ash which must be added to sinter 
mixtures. Sodium chloride cannot substitute for sodium carbonate; 
the chloride ion is probably detrimental in the sinter reaction. Syn- 
thetic Trona was shown to be an excellent substitute for sodium 
carbonate. Kiln dust can be used as a suitable lime substitute. The 
particle size of the limestone is an important factor in the investiga- 
tion of the maximum yield of aluminum. 


20782 (KHM-I—04) Establishing vegetation on coal ash 
deposits. Toerner, L. (Statens Vattenfallsverk, Stockholm 
(Sweden)). Apr 1981. 27p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A01. Order Number DE82900996. 
Coal-ash has qualities which obstruct the growth of plant 
material on coal ash deposits. The contents of calcium-, potassium- 
and magnesium oxides of the ash yield a pH of 10 to 12 which 
makes normal plant establishment impossible. General high contents 
of salts and content of boron which are 20 to 30 times higher than 
in normal soils have a retarding effect on the growth. By intermix- 
ing peat or soil, the conditions for plant establishment is improved. 
Peat, which occurs in large quantities in Sweden, is to be preferred 
as the low pH of the peat contributes to neutralize the alkaline ash. 
If the ash is exposed to rain during around 1 year, the surface soil 
will be well leached. Before intermixing a 10 cm bed of peat or 
soil, the surface of the ash deposit has to be sloped avoiding pools 
of water. If the surface has been compressed before the addition of 
peat or soil, it facilitates the root development of the plants. The 
ash deposits are seeded with a mixture of clover-ryegrasses which 
represent the most boron tolerant kinds of plants. In order to bind 
the surface, especially on the slopes, the seeding can be done in 
combination with spraying the surface with a cellulose-nutrient 
slurry. Planting of trees and bushes should not be done until the 
grassherbvegetation is established. The conditions have then been 
improved for the considerably more sensitive bush-tree vegetation. 


20783 (PB—81-238651) Power plant ashes and their utili- 
zation. Part 10. Summary. Eerola, M.; Keppo, M.; Korkman, 
J.; Kukko, H.; Vanhanen, A. (Valtion Te’ inen Tutkimus- 
keskus, Espoo (Finland). Betoni- ja Silikaattitekniikan Lab.). 
1980. 94p. NTIS, PC A05/MF AO1. 
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For fine-grained fly ash and coarser-grained bottom ash 
originating from power plants as combustion residue a profitable 
use for many purposes has already been found. Many European 
countries utilize great amounts of ashes they produce. The quality 
of ash is dependent on the fuel used and the equipment of the 
power plant in question. The building industry utilizes plenty of 
fine-grained materials with many features closely resembling fly 
ash. In lightweight aggregate production it is possible to use fly ash 
for improving the strength level of a product or lightweight aggre- 
gate particles can be sintered from fly ash and water without using 
clay. For the manufacture of bricks fly and bottom ashes have been 
used abroad as a material replacing sand and silt or as such mixed 
together. In road construction, fly ash is suitable for use as an em- 
bankment fill and a stabilized structure for subbases and base 
courses or as a filler for asphalt pavements. For the purposes of fer- 
tilization and soil improvement highly nutrient ashes (sulphite 
liquor, wood, peat) can be utilized. The use of ashes as a raw mate- 
rial e.g. in metal industry has started to attract attention abroad. 
Practical problems pertaining to the utilization of ashes are: the 
varying production rate due to the succession of the seasons, trans- 
portation and transfer of dry ashes, and arrangement of the quality 
control. The above mentioned factors result in expenses but also 
saving is brought about by using ashes. 


20784 (PB—81-248387) Power plant ashes and their utili- 
zation. Part 6. Use in the of bricks. K , M. 
(Valtion Teknillinen Tu uskeskus, lend). 
Betoni- ja Silikaattitekniikan Lab.). 1980. 65p. (In Finnish 
NTIS, PC A04/MF AO1. 

In some countries, more than 25 per cent of the ashes uti- 
lized has been used up in manufacturing bricks. It has been possible 
to replace conventionally used sand as a blend material to clay with 
either fly ash or bottom ash. In foreign tests, it has been established 
that their usability depends essentially upon the quality of sand and 
ash. Ash can be used to the best advantage together with the so- 
called rich clay containing plenty of clay material. In recent years, 
a new manufacturing process of bricks using ashes almost entirely 
as a raw material has been developed. One of the most important 
factors that argue in favor of their use is, for instance, the savings 
achieved in production costs, primarily in energy consumption, re- 
sulting mainly from the heat content of unburnt coal. The energy 
savings depending on the manufacturing process used may have 
been as much as 30 or even 50 per cent. 


20785 Disposal of coal gasification wastestreams by evap- 

ND) ey Levine, S. (Unitech Division of Ecodyne, Union, 

ND) BP 271-285 of Advances in coal utilization technology 
cago, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Of the many problems associated with the development of 
coal gasification processes, wastewater treatment in compliance 
with zero discharge requirements create many challenges. Wastes- 
treams containing a variety of inorganics and organics require a 
series of water treatment steps. One requirement is volume reduc- 
tion. Through evaporators, wastewater volumes can be reduced 
and reusable water recovered. This paper discusses the future role 
of various types of evaporator systems. Also presented is data gen- 
erated in laboratory studies for purposes of equipment design. 


20786 Application of Kosovo (Lurgi) gasfication plant test 
results to pollution control process design. ak G. TO Cor- 
bett, W.E.; Magee, R.A. (Radian Corp., Bg 
365-385 of Advances in coal utilization SS anchany IV. 
cago, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

This paper describes a test program performed by Radian 
Corporation to obtain process data to define the pollution control 
technology requirements for Lurgi-based coal gasification plants. 
This program was sponsored by the Industrial Environmental Re- 
search Laboratory of the US Environmental Protection Agency 
conducted at a Lurgi-based gasification plant in the Kosovo region 
of Yugoslavia. It should be emphasized that the Kosovo plant does 
not reflect state-of-the-art Lurgi technology especially in pollution 
control practices. However, the uncontrolled process discharge 
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streams from the Kosovo plant are representative of those from 
Lurgi-based gasification plants. From an assessment of the Kosovo 
data, the following discharge streams were selected to be key based 
on flow rate and/or concentration of pollutants (1) high- and low- 

coal lock vent gases and ash from the gas production sec- 
tion, (2) liquid depressurization gases and surge tank vent gases 
from the tar/oil separation section, (3) H2S- and CO,-rich vent 
gases from the Rectisol acid gas removal section, and (4) extracted 
wastewater from the Phenosolvan unit. The conclusions reached 
from an engineering evaluation of the components in those key dis- 
charge streams and the effects those components may have on pol- 
lution control processes were as follows: (1) pollution control proc- 
esses are commercially available for treating these streams, (2) the 
effects of minor and trace components on the performance of those 
control processes have not been demonstrated and there may be 

in the direct transfer of technology from other industries 
(e.g., coke ovens), (3) the design and selection of pollution control 
processes during transient and normal operation should occur in 
parallel with the base plant design, and (4) the variability of the 
components in the discharge streams should be included in pollu- 
tion control process design. 


application of activated 

waste water. Bilitewski, B. pp 

ts. Bad Honnef, Germany; Deut- 
e.V. (1980). (in German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Samples of 40g char coal from waste tyres are treated in an 
electrically heated fluidized-bed reactor in a temperature range in 
which the chemical reaction determines the reaction rate. Na-BET- 
surfaces of about 800 m*/g can be achieved. The carbon from 
waste tyres is compared to conventional carbon for waste water 
treatment. Carbon from waste tyres seams to have a satisfying ap- 
plication range for waste water treatment; this results from tests 
with waste water and by phenol adsorption. 
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REFER ALSO TO CITATION(S) 20782, 20805, 20835, 20838, 21754, 21756, 
22642, 23081, 23196, 23440 


20788 (ANL/EMR—2-Vol.2C) Environmental control 
ely te Be ph SE 

ater quality impacts and overburden 

f Eastern *resrecl® study sites. Schubert, J.P.; 

Bogner, J.E.; Henricks, J.D.; Sobek, A.A.; Vocke, R.W. 
(Argonne National Lab., IL (USA)). Jun 1981. Contract W- 
31-109-ENG-38. 158p. NTIS, PC A0O8/MF AOl. Order 
Number DE82005962. 

As part of a program to examine the ability of existing con- 
trol technologies to meet federal guidelines for the quality of aque- 
ous effluents from coal mines, an intensive study of water, overbur- 
den, and coal chemistry was conducted at two surface coal mines 
in eastern Kentucky during 1976 and 1977. At Mine KY-1, very 
low concentrations of sulfur in the overburden rock and spoil re- 
sulted in alkaline mine water, with mean concentrations of iron and 
manganese about twice as high, and total suspended solids five 
times as high, as mean concentrations in the receiving stream. The 
high concentrations of total suspended solids, which nearly always 
exceeded the daily maximum allowable concentration set by the US 
Office of Surface Mining, were due to the inadequate water depth 
and short retention time in the settling ponds. At Mine KY-2, al- 
though high concentrations of sulfur were found in the overburden, 
the pH in a stream below the mine was usually between 6.0 and 
8.0. After passing through a small settling pond, water from the 
mined KY-2 watershed had concentrations of calcium, zinc, and 
manganese that were 1.4, 7.5, and 19 times greater, respectively, 
than concentrations in the receiving stream. Suspended sediment in 
the KY-2 discharge was much less than that in the receiving 
stream. At either site, no significant increase in concentrations of 
any chemical parameter was perceptible in the receiving streams as 
a result of mine discharges. However, in the receiving stream 
below the KY-1 discharge, the concentration of total suspended 
solids was twice that found upstream of the discharge. 
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20789 (DOE/TIC—11602) Carbon dioxide thesaurus: a 
comprehensive list of terms in use in the CO, field. Redford, 
J.S. (ed.). (Department of Energy, Oak Ridge, TN (USA). 
Technical Information Center). t 1981. 306. | NTIS. Order 
Number DE82000858. 

Standardized terms structured to allow consistent machine 
storage and retrieval of information pertaining to carbon dioxide 
and the environment are included in this thesaurus. Although termi- 
nology is based on the Energy Data Base Subject Thesaurus used 
by the Technical Information Center in indexing information of im- 
portance to the DOE mission, additional terms highly specific to 
the CO, literature are also included. (DMC) 


20790 RI-CS—2145- sa Lumped mode 
dynamics of Satanates send. Ges ; 


, K.T. (Univ. of 
Minnesota, Minneapolis). Dec “isi. N Tg, PC Al7/MF 
A01. Order Number DE829022. 

From US/Japan seminar on ~e and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A Lumped Mode Aerosol Growth Model (LMAGM) has 
been developed which includes internal modal coagulation, inter- 
modal coagulation, nuclei to accumulation mode number transfer, 
condensation on the two modes, new particle injection into the 
nuclei mode, mass injection into both the nuclei and accumulation 
modes, either by condensation or other mechanisms, and dilution. 
Algorithms have been developed for the various mechanisms so 
that the model need only be integrated in time. This makes it easy 
to combine the LMAGM with other models such as plume models. 
A fundamental new parameter W, namely, the ratio of the new par- 
ticle formation rate to the volume rate, has been introduced. Evi- 
dence is presented that the W value of a growing aerosol is related 
to the mechanisms of growth, e.g., the homogeneous vs. heteroge- 
neous contribution, and perhaps even to the chemistry which pro- 
duces the new particles and new aerosol mass. For example, sulfur- 
ee eee 

0* particles per um®* of new aerosol. Such aerosols become smaller 
hs size as they grow. Comparisons of the LMAGM with 
HTCOAG, a numerical coagulation and condensation model devel- 
oped by Dolan (1977), has shown agreement of eight aerosol pa- 
rameters to within about 10% on the average for a variety of distri- 
butions typical of those that might be observed in the atmosphere. 
By matching the size distribution calculated from the LMAGM 
using a SIMPLEX minimization procedure with size distributions 
measured in the field, it is possible to estimate the rates of forma- 
tion of new particles and of new aerosol mass from field data under 
circumstances in which these parameters can be obtained in no 
other way. A few results from the application of the LMAGM to 
the determination of growth rates in coal-fired power plant plumes 
are presented. 


(PB—81-231698) Environmental hazard rankings 


.G. (Research Triangl 
1 Park, NC (USA)). Jun 1981. 400p. NTIS, 


PC Al7/MF A 

The report a results of an evaluation and ranking of en- 
vironmental hazards associated with coal gasification. Applied 
chemical analytical data were provided by (1) research with an ex- 
perimental gasifier, and (2) sampling of four commercial gasification 
processes. Gas, liquid, tar, and solid streams were quantitatively 
analyzed for almost 300 substances. Levels of production, stream 
concentrations, and estimated hazard potential of individual sub- 
stances are included. Hazard potential was measured. A worst-case 
approach was taken in this summary, with maximum stream con- 
centrations emphasized for all processes. These processes represent 
packed-bed, low- to medium-Btu gasifers, which are known to pro- 
duce significant contaminant loadings relative to other gasifiers. 
Coals tested ranged from lignite to anthracite. Approximately 50 
representative pollutants were emphasized and ranked according to 
relative environmental hazard potential. Relative hazard potentials 
by stream type and process were also estimated. 
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20792 (PB—81-242513) Pilot-scale development of a low- 
NOX coal-fired system. Final report Sep 78-Feb 
81. Kelly, J.T.; Brown, R.A.; Chu, E.K.; Wightman, J.B.; 
Pam, R.L. (Acurex Corp., Mountain View, CA (USA). 

By and Environmental Div.). Aug 1981. 239p. NTIS, 
PC Al1/MF AOl. 

A 293 kWt (1 million Btu/hr) pilot-scale facility was used to 
develop a low-NOx pulverized-coal-fired tangential system. Con- 
ventional tangential system burner and vortex characterization tests 
defined the major system design requirements for a low-NOx 
system. Given these requirements, a burner concept was developed 
which achieves low NOx by directing the fuel and a fraction of the 
secondary combustion air into the center of the furnace, with the 
remaining secondary combustion air directed horizontally and par- 
allel to the furnance walls. Such separation of secondary combus- 
tion air creates a fuel-rich zone in the center of the furnace where 
NOx production is minimized. This combustion modification tech- 
nique has lowered NOx 64%, relative to conventional tangential 
firing, by injecting 85% of the secondary air along the furnace 
walls. Under these conditions, NO emissions were 180 ppm correct- 
ed to 0% 02. Also at these conditions, CO, UHC, and unburned 
carbon emissions were less than 40 ppm, 3 ppm, and 2.4%, respec- 
tively, comparable to conventional tangentially fired pilot-scale re- 
sults. Also, the modification places a blanket of air on the furnace 
walls which reduces wall corrosion and slagging. With the modifi- 
cation, 02 concentrations above the burner level (near the furnace 
wall) were 12%, nearly three times conventional tangential pilot- 
scale system wall oxygen concentrations. 


20793 (PB—81-243313) Coal development in rural Amer- 
ica: the resources at risk. Rural development research report. 
McMartin, W.; Whetzel, V.; Myers, P.R. (Economic Re- 
search Service, Washin n, DC (USA). Natural Resource 
Economics Div.). Aug O81. 92p. NTIS, PC AO5/MF AOI. 

This report describes the resource base in rural America that 
will be affected by future mining, transportation, and use of coal. 
These resources--land, water, vegetation, people, and farm or ranch 
enterprises--will be affected, for better or worse, by further devel- 
opment of the Nation’s massive coal reserves. 


20794 (PB—81-807513) Pollution and environmental as- 
pects of fuel conversion. 1979-July, 1981 (citations from the 
NTIS Data Base). Report for 1979-Jul 81. (National Techni- 
cal Information Service, Springfield, VA (USA)). Aug 1981. 
204p. NTIS PC NO1/MF N01. 

Abstracts dealing with environmental impacts related to 
fossil fuel conversion processes (primarily coal gasification) are pre- 
sented. A few citations concerning environmental considerations 
pertaining to future energy growth are included. (This updated bib- 
liography contains 197 citations, 96 of which are new entries to the 
previous edition.) 


20795 (UCRL—53029) Computer models to support in- 
vestigations of surface subsidence and associated ground 
motion induced by underground coal gasification. Trent, B.C.; 
Langland, R.T. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1981. Contract W-7405-ENG-48. 39p. NTIS, 
PC A03/MF AO1. Order Number DE82004936. 

Two computer codes compare surface subsidence induced 
by underground coal gasification at Hoe Creek, Wyoming, and 
Centralia, Washington. Calculations with the STEALTH explicit 
finite-difference code are shown to match equivalent, implicit finite- 
element method solutions for the removal of underground material. 
Effects of removing roof material, varying elastic constants, investi- 
gating thermal shrinkage, and burning multiple coal seams are stud- 
ied. A coupled, finite-difference continuum rigid-block caving code 
is used to model underground opening behavior. Numerical tech- 
niques agree qualitatively with empirical studies but, so far, under- 
predict ground surface displacement. The two methods, numerical 
and empirical, are most effective when used together. It is recom- 
mended that the thermal characteristics of coal measure rock be in- 
vestigated and that additional calculations be carried out to longer 
times so that cooling influences can be modeled. 
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gasification site. Stuermer, D.H.; "Ng, DJs Morris, C.J. 

rence Livermore National 'Lab., CA (USA)). Nov 

981. Contract W-7405-ENG-48. 23p. (CONF-$11160—1) 
NTIS, PC A02/MF A0O1. Order Num 82004822. 

From US Department of Energy workshop on chemical 

of hazardous substances in synfuels; Seattle, WA, 


USA (4 Nov 1981). 

Groundwater samples collected near three underground coal 
gasification (UCG) sites in the Powder River Basin near Gillette, 
Wyoming were analyzed for dissolved organic contaminants. The 
contaminants consisted of a rather simple mixture of phenols, aro- 
matic hydrocarbons, pyridines, quinolines, and isoquinolines. The 
same groupings of contaminants were observed in samples from dif- 
ferent sites and different aquifers although the relative concentra- 
tions of compounds varied widely. Apparently, partitioning of the 
deposited by-product tars between the water and the aquifer sub- 
strate results in this similarity of composition. Naphthalene, o- 
xylene, 2-methylpyridine, and o-cresol were consistently present at 
relatively high concentrations in contaminated samples and could, 
therefore, be used as indicators of UCG contaminants. A simplified 
method of analysis was developed to monitor for these indicator 
compounds in groundwater that employed liquid-liquid extraction 
at pH ee ee eee 
chromatography-mass spectrometry analysis. 


20797 Long-term plant survival and density data from re- 
claimed Se ee eee, eee (Rocky 


Mountain Forest and Ran on, Albuquer- 


ge Experiment Sta’ 
Benn NM). Great Basin Naturalist; 41: No. 3, 271°273(30 Sep 


Plantings on northwestern New Mexico raw mine spoils 
from 1973, examined for establishment (1975) and survival (1979), 
showed 75% survival of fourwing saltbush (Atriplex canescens 
(Pursh) Nutt.), each plant occupying 2.32 m? (1.52 x 1.52 m). Alkali 
sacaton (Sporobolus airoides (Torr.) Torr.) cover was 4% and had 
a density of 0.05 plant per m2. 


20798 Alternative technique for sulfur dioxide 
concentrations from a single source. Witten, A.J.; Kornegay, 
F.C.; Molyneux, J.E.; Long, E.C. Jr. (Oak Ridge National 
Lab., TN). Journal of the Air Pollution Control Association; 
31: No. 7, 773-778(Jul 1981). 

An analytical technique for more realistically predicting 
source emissions of sulfur dioxide, to be used in conjunction with 
an alternative method of predicting violations of air quality stand- 
ards, is presented. The mean and variability of sulfur content in the 
base fuel is represented by a log-normal distribution. The CRSTER 
model is utilized as the basic dispersion model in this technique. 
The CRSTER results are statistically analyzed using a cumulative 
distribution function for the source strength to predict the potential 
for violations of predetermined air quality standards. 5 refs. 
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REFER ALSO TO CITATION(S) 20957 


(USGS-OFR—80-1039) Preliminary coal develop- 
the ts Garfield 


& 
(Geological a San Salt Lake City, UT (USA). — vp. 
ens oye Survey, Reston, VA. umber 
DE82901271. 
Portions of document are illegible. 


20800 (USGS-OFR—80-1289) Coal test drilling for the 
DE-NA-Zin Bisti Area, San Juan County, New Mexico. 
Wilson, R.W.; Jentgen, R.W. (Geological Survey, Reston, 
VA (USA). Conservation Div.). 1980. 111p. United States 
Geologi Survey, 640 National Center, Reston, VA. 
Order Number DE82902008. 

From October 1978 to June 1979, the US Geological Survey 
(USGS) drilled 51 test holes, and cored 9 holes, in the vicinity of 
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the Bisti Trading Post in the southwestern part of the 
Basin, San Juan County, New Mexico. The drilling was 


thickness, extent, and quality of the coal in the Upper Cretaceo 
Fruitland Formation in northwest New Mexico. The holes 
geophysically logged immediately after drilling. Resistivity spon 
neous-potential, and natural gamma logs were run in all of 
holes. A high-resolution density log was also run i 

before January 13, when a logging unit from the USGS in 
querque was available. After January 13, the holes were lo; 
a USGS unit from Casper, Wyoming that lacked density 
capabilities. At nine locations a second hole was drilled, abou 
from the first hole, down to selected coal-bearing intervals and the 
coal beds were cored. A detailed description of each of the cores is 
given on the page(s) following the logs for each hole. From these 
coal cores, 32 intervals were selected and submitted to the Depart- 
ment of Energy in Pittsburgh, Pennsylvania, for analysis. 


abt 


i 


b 
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20801 Coal supply south of the Sahara. Neicas, M.G. 
BSR 379 of Ad- 


(Univ. of D’Salaam, Tanzania, Africa). 
vances in coal utilization technology 
tute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

African countries are known to have vast resources of coal 
for more than those of any other fossil fuel, as far back as in the 
early 1800s. Despite the fact that coal deposits occur in more than 
30 countries. Almost 80 percent of these known geological reserves 
are concentrated in only about 12 countries. There are of course a 
number of reasons as to why the coal development in African 
countries has been slow; some of the most critical factors being; 
that most of the coal resources are situated in remote areas, coal 
development projects require large capital investments, lack of 
know how, and also the limited end-use areas. Coal today 
sents almost 70 percent of the recoverable fossil fuel prncnalen 
some western countries e.g. the United States of America. It is ex- 
pected that this is even likely to become the principal of hydrocar- 
bon fuels and feedstock in the future. Contrary to African coun- 
tries, the National recognition of the enormous immediate and long- 
range potential of coal supply as a future energy bridge is met with 
various techno-economic problems. 


20802 (NP—2900950) Raw materials programme for Ba- 

varia. Programme for the development and securing of miner- 

al resources and their, extraction. (Bayerisches Staatsminister- 

jum fuer Wirtschaft und Verkehr, Muenchen tk 

yoo [nd]. 130p. (In German). NTIS (US Sales Only), PC 
07/MF A0O1. Order Number DE82900950. 

After a presentation of the situation of supply j in the Federal 
Republic of Germany with mineral raw materials and an explana- 
tion of the raw materials policy measures for the assurance of im- 
ports, the specific conditions of Bavaria in these fields are presented 
and explained. The presentation of raw material winning in Bavaria, 
especially the raw material deposits and its importance is classified 
into most important energy raw materials, metals and nonmetals. 
Governmental measures in the area of mining aim especially at pro- 
spection and exploration, research and development, conveyance 
assistance, securing and development of industries, and the securing 
of deposit locations. 


0120 Mining 
REFER ALSO TO CITATION(S) 22100 


20803 _ (MTCH—08283) ae R&D entry list- 
ing. tig wg Ay: earing House, Tamworth, Staf- 
)). Oct 1. Contract AI01-76ET 12554. 333p. 
NTIS, PC A15/MF A01. Order Number DE82005222. 
A list of the current holdings in the data base is presented. 
The topics include various aspects of surface and underground coal 
mining as well as coal preparation. 
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20804 (NASA-CASE-NPO—14140-1) U min- 
eral extraction. Miller, C.G.; Stephens, J.B. (Jet Propulsion 
Lab., Pasadena, CA (USA)). t 1980. 13p. Avail: US 
Patent and Trademark Office. 

A method was developed for extracting underground miner- 
als such as coal, which avoids the need for sending personnel un- 
derground and which enables the mining of steeply pitched seams 
of the mineral. The method includes the use of a narrow vehicle 
which moves underground along the mineral seam and which is 
connected by pipes or hoses to water pumps at the surface of the 
Earth. The vehicle hydraulically drills pilot holes during its en- 
trances into the seam, and then directs sideward jets at the seam 
during its withdrawal from each pilot hole to comminute the miner- 
al surrounding the pilot hole and combine it with water into a 
slurry, so that the slurried mineral can flow to a location where a 
pump raises the slurry to the surface. 


20805 (NP—2010275) Analysis of the stability of a high- 
wall in an open-cut strip coal mine. Report No. 30. Cox, 
R.H.T. (Commonwealth Scientific and Industrial Research 
Organization, Mount Waverley (Australia). Div. of Applied 
Geomechanics +4 Aug 1981. 74p. CSIRO, Institute of Darth 
Resources, P.O. Box 54, Mt. raveriley, Victoria, Australia. 
Order Number DE82010275. 

Ground deformation and moisture measuring instruments 
were installed in the highwall close to the open cut of Goonyella 
Mine in central Queensland. The purpose was to monitor changes 
that would occur as a result of mining, overburden and coal blast- 
ing, and possibly highwall failures. The boreholes were logged and 
triaxial and shear tests performed on the cored samples. The sensi- 
tivity of the sample strengths was related to moisture content. 
During the course of this investigation two highwall failures oc- 
curred in close proximity to the instruments. The first occurred to- 
wards the end of October 1977 and comprised a 450 m long section 
of the highwall just north of the instruments. The second failure ex- 
tended about 170 m south from the first but included material only 
a few meters from the edge of the bench. The outermost instru- 
ments were severed in this case. The instrument response is ana- 
lyzed and a mechanism for failure suggested. This is backed up 
with a parametric study involving the inclination and friction char- 
acteristics of the failure boundaries. The analytical model, based on 
the method of slices, has been expanded to model dynamic behav- 
ior after failure initiation. This approach, based on the energy bal- 
ance of the moving system, demonstrates that self-stabilization can 
occur after significant displacement. 


20806 (PB—81-231227) Application notes mine electric 
power systems. Handbook. (Little (Arthur D.), Inc., Cam- 
Bridge, MA (USA)). Jun 1981. 98p. NTIS, PC A05/MF 


These application notes on mine electric power systems are 
based on work done under contract to the Bureau of Mines. The 
notes are intended to provide ready reference to mine maintenance 
engineers. The subject covered in the first notes are: (1) the mea- 
surement of earth resistivity; (2) measurement of ground bed resist- 
ance; (3) cable fault location using time domain reflectometry in- 
struments; (4) cable fault location; (5) common splicing errors and 
how to avoid them; and (6) learning from failed splices. 


(PB—81-236754) Modifications made to an inter- 
active computer system for evaluating coal mine illumination. 
Open file report (final) Sep 78-Jul 80. Goldstein, R. (Math- 
ematical Applications Group, Inc., Elmsford, NY (USA)). 
Aug 1980. 28p. NTIS, PC A03/MF A011. 

A computer system for calculating the illumination on coal 
mine surfaces due to machine-mounted lights is described. Utilizing 
numerical models of mining machinery and measured data on lu- 
minaire output characteristics, the program computes the foot- 
candle levels incident on the mine surfaces. Shadowing effects of 
the machine are taken into account. The system operates, interacti- 
vely from a Tektronix 4014 graphics terminal that handles all input- 
output functions. The software is installed on a Cyber 74 computer 
that communicates with the terminal by a telephone line. Several 
modifications to the system are described, the most important of 
which provides the ability to analyze surface mine lighting. 
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20808 (DOE/PC/40807—T1) Flow and design character- 

istics of the hydrocyclone for the recovery of coal fines. First 

report, September 1, 1981-November 30, 1981, 

vis, (Southern Illinois Univ., Carbondale (USA). 

Dept. of Engineering Mechanics and Materials). 1981. Con- 

tract FG22-81 20p. NTIS, PC Ai AOl. 
Order Number DE82004970. 

The experimental system designed and constructed first, al- 
though it worked quite well, had some flaws in it. Several design 
improvements were incorporated into the second and present 
system. This new design has features that will allow the variation 
of such things as the cone angle, the length of the cyclone and inlet 
area. Data taking using spheres to model solid particles has begun. 


20809 (DOE/PC/42295—T1) Gravimelt develop- 
ment. Quarterly technical W, Inc., Re- 
dondo Beach, CA (USA); ent of Energy, Pitts- 
b PA (USA). Technology Center). 
18 Nov 1981. Contract AC22-81 2295. 30p. NTIS, PC 
A03/MF AO1. Order Number DE82003018. 

ts were instituted in support of a continuous 
bench-scale unit for coal leaching. These experiments (conducted at 
350°C) were two runs in a 3-in. dia reactor, using NaOH/KOH 
melt and Kentucky No. 11 coal, and three runs in the TRW large 
Gravimelt reactor. Results show that semi-continuous addition of 
coal and removal of coal samples gives product coal showing the 
expected trend of increased removal with time and smaller particle 
size. The design basis and flow diagram of the bench-scale continu- 
ous leacher are given. 


(DOE/PETC/TR—82/2) Preliminary evaluation 
of instruments for on-line characterization of coal-oil mixture 
fuel. Mathur, M.P.; Ekmann, J.M. 
Pittsburgh, PA (USA). Pittsbur, 


ent of Energy, 
ergy Technology 
Center). Jan 1982. 16p. NTIS, PC A02/MF AOl. Order 
Number DE82004486. 
Results of recent tests on coal-oil mixtures (COM) indicate 


that on-line continuous monitoring of key - mass flow, 
coal content, and viscosity - is possible. Availability of this instru- 
mentation can enhance the operation of control systems for COM 
preparation and combustion. Accurate measurement of density or 
coal content in COM is needed to monitor the reproducibility of 
preparation processes. Accurate mass flow measurements, coupled 
with data on the coal content, can be used to determine the instan- 
taneous Btu input to a burner. Atomization characteristics, partly 
dependent on the fluid viscosity, can be adjusted using on-line vis- 
cometers linked to the fuel preheater. This paper examines a 
number of on-line instruments to measure mass flow, coal content 
or density, and viscosity in a flow system installed in a COM Com- 
bustion Test Facility at the Pittsburgh Energy Technology Center 
(PETC). Instruments under study include a Micro Motion mass 
flow meter, which uses the Coriolis force exerted by a fluid flow- 
ing through a U-tube; an instrument manufactured by Auburn In- 
ternational, Inc., which relies on the dielectric properties of COM 
to determine coal content; and a Brookfield on-line concentric cyl- 
inder viscometer. These instruments are compared to other on-line 
devices that perform the same duties and to laboratory data. Useful 
operating ranges in terms of coal content and temperature are dis- 
cussed. Recommendations are made for developing a system to 
measure the instantaneous Btu input to a boiler. 


20811 (IS-T—971) Floatability of coal and pyrite. Le, 
H.V. (Ames Lab., IA (USA)). Oct 1981. Contract W-7405- 
ENG-82. 110p. NTIS, PC A06/MF A0Ol. Order Number 
DE82005622. 


Thesis. 

Effect of surface-active agents on floatability of an Iowa 
coal and associated pyrite was studied with and without methy] iso- 
butyl carbinol (MIBC). Effectiveness of chemical pretreatment for 
depressing pyrite was also investigated. In another phase of the re- 
search, the zeta potential of the same coal and pyrite was measured 
under the same conditions used in the flotation tests (in the absence 


pyrite was low and on pH. Max recovery of pyrite was 
obtained at a pH of 4.5. Addition of small amounts of sodium cya- 
nide, ferric chloride, NagHsEDTA, and ammonium thiocyanate re- 
duced the floatability of pyrite somewhat over a wide range of pH. 
Addition of a small amount of MIBC increased the recovery of 
coal and pyrite with the increase in the recovery of coal 

much greater than the increase in the recovery 

tability of coal and pyrite seemed to be affected 

in the absence of MIBC. On the other hand, 
depressants were found to be ineffective in 

Chemical pretreatment reduced the floatability of pyrite markedly 
while not greatly affecting the floatability of coal. Measurement of 
the zeta potential of coal and pyrite suspensions in dilute aqueous 
solutions of various reagents provided an indication of adsorption 
phenomena. However, there appeared to be no consistent direct 
correlation between zeta potential and floatability. 


20812 (LBL—11990, Ak 8.75-8. wang t 
illarreal, H.M.; 


Wane wke AS.; 
Walker, W. ox, J.P. Pui rhe NTIS, PC A16/MF AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual 

The purpose of this program, is to identify 


mill was used to generate coal slurries. Gas chromatography-mass 
spectrometry methods were also developed and applied for the 
analysis of phenols and other compounds in the resulting slurries. 
This work is described in this paper. 


20813 (ORNL—5763) Continuous separation of dry 
crushed coal at one ton per hour by high-gradient magnetic 
separation. Hise, E.C.; Wechsler, I.; Doulin, J.M. (Oak 
Ridge National Lab., TN (USA)). Dec 1981. Contract W- 
7405-ENG-26. 58p. NTIS, PC A04/MF AOl. Order 
Number DE8 54. 

An earlier experimental program tested the separation of 
pyritic sulfur and ash-forming minerals from dry crushed coal in a 
small, cyclic, high-gradient magnetic separator over a range of each 
of the process parameters. That experimental program defined a 
band of operating conditions that affected reductions of the mineral 
contaminants and recoveries of the heating value comparable to 
gravimetric separations. This report describes the procedures and 
results of an experimental program to extrapolate from the small, 
cyclic separations to continuous, pilot-scale separation at a feed rate 
of 1 ton/h. The program at the Oak Ridge National Laboratory 

testing magnetic preparation of dry crushed coal has demonstrated 
that: (1) Dry crushed coal in the size range of about 600 x 45 y can 
be effectively cleaned by magnetic separation techniques; (2) Prod- 
uct quality and heating value recovery by the high-gradient mag- 
netic process approaches that obtained by a laboratory gravimetric 
separation of the same size fraction; and (3) Separations 
on size fractions from 600 to 45 p at a feed rate of 1 ton/h in a 
continuous, industrial-type high-gradient magnetic separator equal 
those obtained in a cyclic laboratory separator. 


20814 Nap pl a wre soy es eis SS ar 
wiied ta enal bonsiiatation clean-coal filtration as ap- 
SS Brown, C.H. Jr.; 


Apood, G0, 9; Hamel, WR. (Out Rid National Lab., TN 
a nae 1981. Contract W-7405-ENG-26. 114p. NTIS, 
A01. Order Number DE82004555. 
Deutir edie ieeamaamanisans epdieumensiin 
froth flotation and vacuum disk filtration processes to perform com- 
parative analyses of manual and automatic control techniques 
to determine if implementation of automatic control would be cost 
effective. The froth cell simulator was based on a tank-in-series 
model utilizing first-order flotation kinetics. The vacuum disk filter 
model was based on classical representations of tank mixing, filtra- 
tion, and drying. Both models were implemented on the Continu- 
us Systems Modeling Program on the IBM-360 computer system. 
Three types of control were implemented on the froth flotation 
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simulator: a manual operator control, fixed reagent flow-rate con- 
trol, and automatic feedforward control. Results indicate a definite 
economic incentive for implementation of automatic control in 
these flotation units. Calculated payout times for a typical system 
range from 5 months to 2 years, depending on the frequency of the 
disturbance and the cost of coal. A manual control routine and an 
automatic control system, based on fixing the volumetric feed rate 
via a flow dampening surge tank and control valve, were imple- 
mented on the filter model to determine if automatic control would 
improve cake moisture control. The results indicate that significant 
improvements were not realized with this type of automatic con- 
trol. It is possible, however, that second-order effects, such as re- 
duced operator requirements and reduced maintenance, could make 
automatic control desirable for filtration. An evaluation of these 
factors is beyond the scope of this report. 


20815 (PB—81-238248) Water and energy usage 
preparation. Final Chiang, S.H.; Dou R.E. (Pitts- 
burgh Univ. -» PA (USA). Dept. ef Chemical and Petroleum 
Engineering). May 1981. 575p. NTIS, PC A24/MF AOl1. 

This study analyzes and predicts the demand for water and 
energy by those industries physically beneficiating Eastern Ameri- 
can coals. Both the method and equipment utilized in cleaning 
coarse and fine coals are evaluated for their respective water and 
energy requirements. Five typical coal cleaning facilities employing 
various cleaning, comminution, screening, dewatering and drying 
equipment are simulated with a computer. Seven characteristic east- 
ern coals (with ash and sulfur concentrations of 19-36% and 0.5- 
8.5%, respectively) are systematically evaluated in the conceptual 
coal preparation plants. 


20816 (TDB—337) Spring-loaded spider guide assembly 
for coal pulverizing mills. Bass, J.J. Sep 1980. 7p. NTIS, PC 
A02/MF AO1. 

The parallel wear plate is spring loaded onto the spider 
guide housing. The system reduces both shock loads on the mill 
and stresses set up in the fixing screws and bolts holding together 
the spider guide components. There are four equispaced spider 
guides and four pairs of loading rams. The loading rams are situ- 
ated vertically in four equispaced pairs around the mill. The ram is 
loaded with nitrogen gas at a pressure of 47.5 bar. The ram bearing 
is lubricated with oil at a pressure of 58.3 bar which also acts as a 
seal for the gas. The whole spring assembly, including its bellows, 
can be built up in a workshop. (ESA) 


in coal 


20817 Coal handling technology for the synthetic fuels in- 
dustry. Behling, R.A.; ‘Kowalski D.P. (Dravo Corp., Pitts- 
burgh, PA). PP 11-32 of Advances in coal utilization tech- 
CN IV. Chicago, IL; Institute of Gas Technology 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

This presentation provides an overview of coal transporta- 
tion and handling technology for the Synthetic Fuels Industry. 
Coal consumption is forecasted to be in the tens of millions of tons 
per year by 1990 and hundreds of millions by the end of the cen- 
tury. In general, coal deposits do not occur in high liquid energy 
demand areas. In 1977, East Coast liquid fuel consumption amount- 
ed to 40% of the US total. Therefore, a large amount of coal and 
synthetic fuels transportation will be required. With transportation 
costs growing every year, logistics economics will play an increas- 
ingly crucial role in the Synfuels Program, and Synfuels Plant 
siting will require several decisions to be made regarding transpor- 
tation. If a plant is located at or near a coal mine (mine-mouth 
plant) two major transport options are available: truck haulage and 
overland conveyor. If a plant is located far from the source of coal, 
three major transport options are available: railroad, slurry pipeline, 
and inland waterways or coastal vessels. Intermodal transportation 
systems will be used to move Western and Midwestern coals to 
Eastern markets. These transportation options, along with various 
coal storage and handling systems at the plant, will be discussed in 
some detail, along with their advantages and disadvantages. 


20818 Pipeline transportation of coal. Aude, T.C. (Pipe- 
line Systems Inc., Orinda, CA). p 515-527 of Advances in 
coal utilization technology IV. Chicago, IL; Institute of Gas 
Technology (1981). 
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From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

A brief review of the development of the slurry pipeline in- 
dustry leads to a review of the currently planned coal slurry pipe- 
lines in the United States. The state of the technology is discussed 
and the direction of future development indicated. The economic 
incentive for pipeline transportation of coal is reviewed. Develop- 
ment of a coal slurry pipeline network in the US is tied to national 
issues such as deregulation and coal development. Those issues and 
others are discussed. 


0140 Combustion 


REFER ALSO TO CITATION(S) 20798, 20900, 21135, 21681, 21747, 21748, 
21751, 21752, 22242, 22280, 22881 


20819 (LBL—11990, pp 6.24-6.26) Submicron particu- 
lates from pulverized coal combustion. Pennucci, J.; 
R.; Parsons, G.; Robben, F.; Sherman, P. Jul 1981. NTIS, 
PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

This work consists of an experimental study of the effect of 
heat transfer and combustion parameters on the number and size 
distribution of particles in the submicron range and includes consid- 
eration of practical methods for control of the particles. The pa- 
rameters studied are the flame temperature, cooling rate, and 
oxygen concentration in the fuel lean range. Peak temperatures 
have been varied from 1900 K to 2500 K. The variation of the par- 
ticle size and distribution with combustion and temperature is pre- 
sented in histograms. The number of particles in the range 0.01 to 
0.02 microns was highly dependent on the cooling rate in the chim- 
ney, while particles in the range 0.02 to 0.05 microns do not appear 
to be dependent on the cooling rate. The effect of increasing peak 
temperature (higher methane concentration) was to increase the 
number of particles, particularly the larger ones. The results indi- 
cate that it may be possible to control the smallest particles by 
varying the cooling rates in the post flame region. (ATT) 


20820 (NP—2901914) Potential liquid-fuel savings from 
crop residue and high-sulfur coal combustion in Ohio, Indiana 
and Illinois. Abdallah, M.H.; Hitzhusen, F.J. (Ohio State 
Univ., Columbus (USA). Dept. of Agricultural Economics 
and Rural Sociology). Sep 1980. 34p. Ohio State Univ., 
2120 Fyffe Road, Columbus, OH 43210. Order Number 
DE82901914. 

This paper attempts to compare the liquid fuels consumption 
of mining and hauling of western coal to Ohio, Indiana, and Illinois 
where both high sulfur coal and crop residues are abundant, with 
that of harvesting and hauling of crop residues to coal burning elec- 
tric utilities. The main objective of this paper is to determine 
whether or not a blend of coal and crop residues consumes less 
liquid fuels than a blend of high and low sulfur coal in six high 
crop residue producing states. The specific objectives are: (1) to es- 
timate the liquid fuel consumption (per ton of coal) of mining and 
hauling western coal for the states of Ohio, Indiana, and Illinois; (2) 
to estimate the expected liquid fuel consumption per ton of crop 
residues (if used as coal supplement) in Ohio, Indiana, and Illinois; 
(3) to compare the total liquid fuel consumption of western and 
high sulfur coal blend with an equivalent amount of crop residue 
and high sulfur coal blend (having the same Btu and sulfur con- 
tent); and (4) to extrapolate some of the results of the analysis of 
Ohio, Indiana, and Illinois to Minnesota, Wisconsin, and Iowa. 


20821 Interrelationship between soot and fuel NO/sub x/ 
control in gas turbine combustors. Blazowski, W.S.; Sarofim, 
A.F.; Keck, J.C. (Exxon Research and ag gS Co., 
Linden, NJ). Journal of Engineering for Power; 103: No. 1 
43-48(Jan 1981). 

The decreased hydrogen content of future fuels will lead to 
increased formation of soot, while increased organically bound ni- 
trogen in the fuel can result in excessive NO/sub x/ emission. Con- 
trol concepts for these two problems are in conflict: prevention of 
soot requires leaner operation while control of emissions from fuel 
nitrogen requires fuel-rich operation. However, recent results of 
two DOE research programs point to both processes having a 
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major dependence on “hydrocarbon breakthrough.” Control of 
both fuel nitrogen conversion and soot formation can be achieved 
by primary zone operation at equivalence ratios just below that for 
hydrocarbon breakthrough. This paper reviews the evidence for 
the importance of hydrocarbon breakthrough, explains the current 
understanding of why hydrocarbon breakthrough is important, and 
offers suggestions of how these results might be applied. 28 refs. 


20822 Utilization of fluidized bed combustion for oil field 
steam generation. Davis, J.S. (Struthers Wells Corp., 
Warren PA); Young, W.W.; Nack, H. pp 529-543 of Ad- 
vances in coal utilization technology IV. Chicago, IL; Insti- 
tute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Steam injection is the principal enhanced oil recovery 
method outside of waterflooding in use today, accounting for over 
75% of all oil produced by such approaches. From its application 
in California during the early 1960's, steam injection projects have 
expanded world-wide to heavy oil and tar sand fields in Canada, 
Venezuela, Trinidad, Europe, the Soviet Union, and Indonesia. 
Production of steam for oil field injection is a most demanding 
process design, requiring production of steam at pressures up to 
2650 psig from feedwater containing up to 12,000 ppM total dis- 
solved solids. This paper will examine a new approach for large oil 
field steam generators which utilizes lower value solid fuels such as 
coal, lignite, and petroleum coke. The use of solid fuels will result 
in approximately a 50% increase in net oil production without addi- 
tional heat input by eliminating the liquid fuel requirements for cur- 
rent oil fired steam generators. This new approach has incorporated 
the technological advantages of Battelle's Multi-Solid Fluidized Bed 
Combustor (MS-FBC) and Struthers Thermo-Flood steam gener- 
ators. The MS-FBC differs from conventional fluidized bed designs 
in its unique uncoupled arrangement of separated combustor and 
heat transfer sections. The solid-fueled design presented also exhib- 
its significant future applicability for cogeneration cycles and a 
range of refinery/chemical heating systems. 


20823 Test results of the EPRI/B&W 6’ x 6’ fluidized 
bed combustor. Lewis, J.A. (Babcock & Wilcox Co., Alli- 
ance, OH); Modrak, T.M.; Michaud, E.R.; Aulisio, C.J. pp 
625-643 of Advances in coal utilization technology IV. che 
cago, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The ‘combustion of coal in an atmospheric fluidized bed 
combustor (AFBC) is under development as an alternative to con- 
ventional boilers equipped with scrubbers. To more fully under- 
stand areas of uncertainty, the EPRI/B&W 6’ x 6’ AFBC was con- 
structed at the Alliance Research Center, B&W’s research facility 
in Alliance, Ohio. The unit was sized as an intermediate size test 
facility that could be easily modified and economically operated 
and still be capable of operating over a wide range of test condi- 
tions. The initial tests were conducted to characterize the unit. Cur- 
rently, data are being obtained regarding combustion efficiency, 
sulfur capture, and heat transfer as related to fluidizing velocity, 
bed depth, bed temperature, recycle ratio, and coal and limestone 
particle size. Considerable testing has been conducted concerning 
the development of commercially viable equipment designs. Results 
of the testing completed to date are discussed. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 21126, 21135, 21687 


20824 (EAS-G—2/81) Market aspects of an expansion of 
the international steam coal trade. Gaskin, M. (National Coal 
Board, London UK). Ry 1981. 87p. National Coal Board, 
London, England. Or umber D 182902192. 

This is a study 7 pede specifically structual and commer- 
cial aspects of the international steam coal trade, and the likely 
changes in its organization and arrangements in the face of its an- 
ticipated expansion. The object is to identify as clearly as possible 
the organizational structure of the trade, that is the various types of 
operators involved in moving coal, commercially speaking, from 
producers to consumers; to describe the systems of commercial re- 


ined with a view to discerning which of them in the present situa- 
tions are changing, or are likely to change as the steam coal trade 
expands, and what the consequences of the changes will be. The 
need for an expansion of the international trade in steam coal is as- 
sumed, and a major purpose is to determine in what ways the com- 
mercial structure may affect that expansion, and what changes 
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Se General 74 some 
Office, Was Wi (USA)). 14 R-. 1981. 94p. en 


Accounti ce, P.O. Box 6015, Gaithersburg, MD 
20760. Number DE82901930. 

Report to the Congress of the United States by the Comp- 
troller General. 

The Tennessee Valley Authority is one of the largest coal- 
buying utilities in the Nation. Coal costs are a major expense to 
TVA and thus affect power rates. The coal purchasing program 
should be managed more effectively in order to keep down coal 
costs. TVA has purchased a great deal of its coal during times that 
were least favorable for buying coal. Consequently, TVA paid pre- 
mium prices. The lack of a long-range comprehensive plan for 
buying coal has led to other problems as well. GAO points out 
problems TVA has had with respect to its coal-buying practices 
and recommends that a long-range plan for coal purchases be de- 
veloped and that procurement practices be improved. 


20826 (EMD—81-87) How Interior should handle con- 
gressionally authorized Federal coal lease exchanges. . 
ing Office, Washington, DC (USA)). 
: eral Accounting Office, P.O. &, core 
Gaithersburg, MD 20760. Order Number DE82901944. 

Report to the Congress by the Comptroller General of the 
United States. 

Lease exchanges increasingly have been considered by both 
the Congress and the Department of the Interior as a way of redir- 
ecting coal or other resource development to more desirable areas 
on public lands. This report, a followup of an earlier GAO report 
to Interior, illustrates how Interior handled its evaluation of a pro- 
posed exchange of coal lands, specifically authorized by the Con- 
gress, involving the Utah Power and Light Company. The present 
administration recently rejected the exchange; however, Interior's 
previous 2-year effort in evaluating the proposal provides many im- 
portant lessons and identifies some key issues that must be resolved 
in handling any future exchanges, including the need to first vali- 
date the basis and appropriateness for any exchange, ensure the 
availability of sufficient data to determine equal value, consider po- 
tential competitive leasing interest in the exchange lands, and devel- 
op better procedures generally to manage the exchange. 


—_— (EPRI-EA—2148) CRA/EPRI coal market analy- 

sis system: integration and other improvements. Final report. 
Press, J. (Charles River Associates, Inc., Boston, MA 
(USA)). Dec 1981. 94p. NTIS, PC AO5/MF AOl. Order 
Number DE82901328. 

Current models of the coal market assume demand to be ex- 
ogenous and, effectively, unresponsive to price. At the same time 
models of electric utility capacity expansion assume the prices of 
fuels to be exogenous. In fact the coal market and utility planning 
are interdependent. Integration of a coal model with a utility capac- 
ity planning model would allow investigation of the simultaneous 
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operation of the two areas of activity. Modifications to the CRA/ 
EPRI Coal Market Analysis System (CMAS) to enable such inte- 
gration with the Gordian Utility Capacity Expansion Model have 
been designed and partially implemented. Some modifications were 
required to accomplish the interface and some to keep the CMAS 
to a reasonable size for computer implementation. In addition, other 
improvements were made to the CMAS apart from the require- 
ments of integration. The theory and mechanics of integration using 
linear programming decomposition techniques have been developed 
with special application to the CMAS. Several alternative methods 
are discussed with one chosen for this particular investigation. 


20828 (EPRI-EA—2150) Effects of new coal-using tech- 
nologies for electric utilities on the coal market. Final report. 
Hoff Stauffer, C. Jr. (ICF, Inc., Washington, DC (USA)). 
Dec 1981. 114p. NTIS, PC A06/MF AOl. Order Number 
DE82901283. 

This study examines the incremental effects of new coal- 
using electricity generation technologies on the availability, price, 
and distribution of coal through 2010. The Coal and Electric Utili- 
ties Model (CEUM), a computer model developed by ICF Incorpo- 
rated, was used to make forecasts of the coal and utility industries 
with and without the availability of new coal-using generation tech- 
nologies. The new technologies studied were the atmospheric fluid- 
ized bed combustor (AFBC), the gasifier/combined-cycle unit, the 
advanced combined-cycle unit using synthetic coal liquids, the ad- 
vanced combustion turbine unit using synthetic coal liquids, and re- 
trofits of existing oil units for synthetics coal liquids use. Results in- 
dicate that new technologies are projected to have only slight 
impact on coal markets. Coal production is forecast to increase 
slightly, and supply prices remain about the same with or without 
new technologies. Regional variations, however, are more pro- 
nounced. For the utility sector, new technologies are forecast to 
reduce slightly the annualized cost of generation. Emissions of SO:, 
NO/sub x/, and TSP are also projected to be less with new tech- 
nologies, but this result is determined largely by input specifications 
on emissions rates. 


20829 (PB—81-234577) Low productivity in American 
coal mining: causes and cures. Report to the Congress. (Gen- 
eral Accounting Office, Washington, DC (USA). Energy 
and Minerals Div.). 3 Mar 1981. 167p. NTIS, PC ‘A08/ME 

The report identifies the factors responsible for depressed 
productivity in the U.S. coal mining industry. GAO analysis re- 
vealed that the fall in underground mining productivity since 1969 
is closely tied to poor labor-management relations, 1974 union con- 
tract requirements, and Federal mine safety and health regulations. 
State reclamation laws and the opening of new surface mines low- 
ered productivity in surface mining. Coal mining technology has 
not advanced sufficiently to offset the loss due to these causes. 


20830 Coal outlook: have faith. Atwater, R.B. (Consoli- 
dation Coal Co., Pittsburgh, PA). pp 1-9 of Advances in 
coal utilization technology IV. Chicago, IL; Institute of Gas 
Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The coal industry has the experience, the reserve base, the 
financial ability, the labor and management to meet even the most 
optimistic demand projections. Government policy, however, will 
dictate whether or not the coal industry achieves its potential in 
moving this nation toward energy self-sufficiency. 


20831 Gas from coal: market prospects and problems. 
Johnson, C.R. (Booz, Allen & Hamilton, Bethesda, MD). pp 
33-43 of Advances in coal utilization technology IV. Chica- 
go, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The coal gas industry is just beginning to define itself, its 
market, technology and business mission. The following are dis- 
cussed about the synthetic gas industry: how the synfuels outlook is 
changing; status of existing coal gas projects; why industry is hold- 
ing back; factors for success; and how to play to win. (ATT) 


ERA VOL. 7, NO. 8 / 2506 


20832 Future itive position of Illinois basin coal. 
Bhagwat, S. pp 749-766 of Advances in coal utilizaton tech- 
nology IV. 
(1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Eight factors are considered in assessing the future competi- 
tiveness of the Illinois Basin coal: demand for coal versus other 
fuels, competition from east and west, environmental factors, coal 
beneficiation, flue gas desulfurization, transportation, taxation, and 
cost of mining. They have been grouped under three broad catego- 
ries: market factors, regulatory factors, and economic factors. The 
anticipated effects of these factors have been judged as positive or 
negative and quantified in dollars per ton where possible. Rising 
demand for coal will have positive effects on Illinois Basin’s poten- 
tial but competition from other United States coalfields is likely to 
erode market share further. Environmental regulations are largely 
responsible for the lost markets. Additional cost of coal cleaning 
could be offset by savings down the line. However, flue gas desul- 
furization may add to economic disadvantage of Illinois Basin coal. 
Deregulations in oil, gas, and transportation industries will have 
positive impacts for Illinois Basin coal. However, mining is the 
largest cost factor. Health and safety and surface mines regulations 
must be implemented more carefully to avoid adverse effects on 
productivity. Innovations in technology and labor relations are 
needed to improve productivity and the competitiveness of Illinois 
Basin coal. 


icago, IL; Institute of Gas Technology 


20833 Coal supply/demand 1980-2000. Haar, L. pp 787- 
952 of Advances in coal utilizaton technology IV. Chicago, 
IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

This report provides data and forecasts on coal supply and 
demand. These forecasts may be used to perform detailed, railroad 
company specific coal transportation analyses. To make the data 
applicable for the subsequent transportation analyses, the forecasts 
have been made on a regional basis. The analyses performed for the 
forecasts were made on an end-use sector basis. Because the coal 
resource base in the United States is very large it was assumed that 
competition between the end-use sectors for coal supplies is negligi- 
ble. Present coal production capacity is 13 to 25 percent above 
present demand. The end-use sectors analyzed were the electric 
utility, industry demand for steam coal, industry demand for metal- 
lurgical coal, residential/commercial, coal demand for synfuel pro- 
duction, and exports. Historical data and specific assumptions con- 
cerning the future use of coal by each end-use sector were used to 
forecast the consumption and the origin of the coal to be con- 
sumed. The data and assumption are discussed in detail for each of 
the sectors. Oil is one of the major sources of energy which com- 
petes with coal. Enhanced coal utilization is considered to be one 
of the ways of mitigating the current energy/oil crisis. Because of 
this, the following three scenarios were constructed to test the 
effect of changes in the availability of oil: baseline scenario forecast; 
constrained oil supply scenario; high oil supply scenario. The final 
step in the analysis of the forecast of the coal flow from supply 
region to demand region was the performance of a transportation 
analysis. This analysis shows that coal consumed in the baseline 
scenario could be transported if sufficient capital were available for 
increasing coal transportation capacity. 


0160 Health And Safety 


REFER ALSO TO CITATION(S) 23214 


20834 (KHM-I—02) Programme plan. The Coal-Health- 
Environment project. (Statens Vattenfallsverk, Stockholm 
(Sweden)). Jun 1980. 36p. NTIS (US Sales Only), PC A03/ 
MF AO1. Order Number DE82900989. 

A project, designated KHM has been initiated be the Swed- 
ish Government. The initials mean: Coal, Health, Environment. 
The organization is similar to the well-kown KBS-project which 
worked with the safety of the nuclear fuel cycle. The project is di- 
vided into five program fields, namely (1) working environment, 
transport, storage, and handling, (2) composition of coal, combus- 
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tion and flue gas cleaning, (3) waste: disposal, treatment, and re-use, 
(4) environmental effects, and (5) health effects. The cost is estimat- 
ed to be about 36 MSEK over a period of three years. Every pro- 
gram field will consist of defined investigations and research ob- 
jects. Collaboration with foreign bodies will be established. Only 
the phases of coal handling applicable to Sweden shall be studied. 
An expanded utilization of coal is anticipated and must be accepted. 


20835 (KHM-I—03) Coal-Health-Environment project. 
Semiannual report December 1980: A. List of projects with 
comments; B. Information of the work in progress. (Statens 
Vattenfallsverk, Stockholm (Sweden)). Dec 1980. 79p. (In 
Swedish). NTIS (US Sales Only), PC AOS/MF AO1. Order 
Number DE82900990. 

The first part of the report lists the different bodies which 
take part in the projects and comments on the state of things. The 
second part presents some preliminary discussions of the projects, 
e.g., the analysis and consequences of particulate emissions, the pu- 
rification of coal, the disposal of waste, and the role of genotoxic 
effects. The results from varous projects will be reported in Octo- 
ber 1981 and in October 1982. 


20836 (PB—81-234510) The noise exposure of operators 
of mobile machines in U.S. surface coal mines, 1979. Informa- 
tion circular. Daniel, J.H.; Burks, J.A.; Bartholomae, R.C.; 
Madden, R.; Ungar, E.E. (Bolt, Beranek and Newman, Inc., 
Cambridge, MA (USA)). Jun 1981. 30p. NTIS, PC A03/ 
MF AOl1. 

This report, summarizing the results of two studies spon- 
sored by the Bureau of Mines, presents information on the types of 
mobile machines used in surface coal mines in the United States, 
and the amount of noise to which miners are exposed. Data consist 
of a calculated value of the probability of noise overexposure, 
caused by specific equipment. These data are extrapolated to esti- 
mate the number of overexposed operators. Bulldozers were identi- 
fied as the major contributors to noise overexposure, and the report 
presents results of a Bureau-funded program on the feasibility of 
providing retrofit noise control on bulldozers. 


20837 (PB—81-237844) Prevalence of middle ear disor- 
ders in coal miners, Lempert, B.L.; Hopkinson, N.T.; Keith, 
R.W.; Motl, M.L.; Horine, J. (Wapora, Inc., Washington, 
DC (USA)). Jun 1981. 46p. NTIS, PC A03/MF AO1. 

Results are presented from a study of the prevalence of 
middle and external ear disorders in coal miners who work under- 
ground. The study followed from an earlier NIOSH report (1976) 
that indicated a possibly large number of otoscopic abnormalities in 
this population of workers. Otoscopic examinations, pure tone air- 
and bone-conduction audiometry tests, and impedance tests were 
administered to 350 underground miners and 150 industrial workers 
not associated with mining. The study was conducted completely 
within a hospital otolaryngology/audiology clinic setting. Results 
of the investigation showed a highly similar prevalence of middle 
ear and ear canal abnormalities in the miner group and the control 
group (19 percent). Middle ear abnormalities observed in the miners 
were judged by the examining otolaryngologists to have preceded 
their experience in the mines and were not related solely to under- 
ground noise exposure or coal dust. Nearly half of the subjects who 
had an air-bone gap had no middle ear abnormality observable by 
otoscopic examination. There was substantial agreement between 
the finding of abnormal otoscopy and abnormal tympanometry. By 
itself, acoustic reflex was not useful in identifying middle ear disor- 
ders, since this reflex may be absent for other reasons, including 
presence of severe sensorineural hearing loss. 


20838 (PNL—3819) Ecological fate and effects of sol- 
vent-refined-coal (SRC) materials: a status report. Strand, 
J.A. III; Vaughan, B.E. (eds.). (Pacific Northwest Lab., 
Richland, WA (USA)). Oct 1981. Contract AC06- 
76RLO01830. 218p. NTIS, PC A10/MF A01. Order Number 
DE82004030. 

Non-occupational health effects associated with SRC oper- 
ation will Se determined by environmental factors governing the 
form, transport, and persistence of SRC materials and wastes - fac- 
tors which also mediate exposure to man. Accordingly, the re- 
search described is an attempt to determine the fate of disposed 


solid wastes and spilled SRC materials, and it necessarily focuses on 
water soluble, persistent materials with greatest potential for mobil- 
ity and incorporation into water and food supplies. Initially, aque- 
ous equilibrations of SRC-II liquid material and SRC-I nongasified 
mineral residue were subjected to chemical characterization. Subse- 
quently, laboratory studies were performed on the interaction of 
aqueous equilibrates of SRC-II liquid and SRC-I non-gasified min- 
eral residue with soil materials isolated suspended sediments, and 
bottom sediments. These studies were designed to identify effects of 
specific sorption reactions ion or induced-ion exchange reactions, 
and toxicity of water soluble, biologically active materials derived 
from liquid and solid wastes. Results of these experiments have ap- 
plicability to the environmental fate and effects of biologically 
active compounds released under different scenarios from product 
spills and solid waste disposal. 


0170 Legislation And Regulations 


REFER ALSO TO CITATION(S) 20826, 20832, 22088 


20839 (EMD—81-116) Synthetic Fuels Corporation's 
management of demonstration projects would be limited. 
(General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 10 Jul 1981. 34p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 
Order Number DE82901934. 

Department of Energy management and technical direction 
of fossil fuel demonstration projects differ substantially from that 
contemplated by Synthetic Fuels Corporation officials. Under re- 
quirements of the Energy Security Act of 1980, the Synthetic Fuels 
Corporation cannot have any direct role in the construction or op- 
eration of a demonstration project. Although the Corporation can 
participate in management decisions, primary management responsi- 
bility must be given to the private sponsor of the project. While 
DOE would use over 100 staff members for monitoring and direc- 
tion, the Corporation may only have one full-time employee devot- 
ed to the project relying more heavily on the sponsor's manage- 
ment and control system. 


02 PETROLEUM 


REFER ALSO TO CITATION(S) 24108 
0201 Reserves 


REFER ALSO TO CITATION(S) 20957 


20840 Possible dimensions of Mexican petroleum. 
Grossling, B.F. (Inter-American Development Bank, Wash- 
ington, BO). pp 37-43 of US-Mexican energy relationships: 
realities and prospects. Ladman, J.R.; Baldwin, D.J.; Berg- 
ete (eds.). Lexington, MA; D.C. Heath and Company 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

This chapter summarizes what is known about the petroleum 
resources of Mexico. It covers both what has been ascertained with 
certainty and what may only be implied or inferred from geologic 
observations. The foremost concern is the possible magnitude of the 
petroleum resources of the Reforma-Campeche Province that were 
discovered in 1972. 





0202 Geology And Exploration 
REFER ALSO TO CITATION(S) 20802 


20841 (NP—2901887) Geologic structure and hydrocar- 
bon potential along the Saltville and Pulaski Thrusts in 
Southwestern Virginia and Northeastern Tennessee: Part A, 
Part B, Part C. Publication 23. Bartholomew, M.J.; Milici, 
R.C.; Schultz, A.P.; LeVan, D.C.; Wilkes, G.P. Me 
Div. of Mineral Resources, Charlottesville (USA)). 1980 
vp. Division of Mineral Resources, Capital Square, Rich- 
mond, VA. Order Number DE82901887. 


6 maps. 

This field guide describes three stops in the Valley and 
Ridge and Cumberland Plateau of Virginia and Tennessee. Part A 
gives the regional structure and hydrocarbon potential; part B de- 
scribes the deformation in the hanging wall of the Pulaski Thrust 
sheet near Ironto, Virginia, and part C describes the Saltville Fault 
footwall structure of Stone Mountain, Tennessee. (ACR) 


0203 Drilling And Production 


REFER ALSO TO CITATION(S) 20657, 20681, 20822, 20874, 20891, 21449, 


20842 (CONF-800172—Vol.1, pp 1-11) Drilling oper- 
ations - on land. Allred, R.B. (Sun Gas Co., Dallas, TX). 
1980. NTIS, PC A99/MF AOl. Order Number 
DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

’ This is an introduction to land drilling operations, addressing 
very briefly predrilling considerations from initial economics study 
through the general planning Tequirements, engineering drilling 
program design, and drilling rig selection. A description of the 
component parts of a drilling rig, function of the parts, and basic 
drilling operations are given. A typical land drilling operation is 
discussed and explained utilizing a slide and viewgraph presentation 
of an actual operation in a north central Texas field. Diagrams 
showing rig pad, active mud pits and reserve pits are included. 
Casing design, mud products, mud properties, and solids handling 
equipment are discussed and diagramed. Volumes of total mud 
system and removed drill solids are tabularized. A discussion of 
three drilling problems: stuck pipe, lost circulation, sloughing shale 
and their solutions are presented. For comparison purposes the oral 
presentation of the paper has slides that illustrate drilling operations 
in other environments, and at other depths and pressures. 


20843 (CONF-800172—Vol.1, 15-29) Major drilling 
fluid additives - 1979. Perricone, oP ilchem Incorporated, 
Houston, . 1980. NTIS, PC A99/MF AOl. Order 
Number DE82003729. 

From Research on environmental fate and effects of 
pm and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Four products comprise about 90% of total volume of all 
additives used in drilling mud. These products, barite, bentonite, 
lignite and lignosulfonate, are natural materials obtained from 
sources predominately located in the west and midwestern areas of 
the United States. Each of these materials is discussed in this paper 
with respect to its occurrence in the United States and to the 
mining and processing procedures required for its utilization in 
drilling fluids. Typical chemical analyses and physical properties 
for each additive are presented. The purpose and typical concentra- 
tion for each product for drilling mud use are discussed along with 
an estimate of the total yearly tonnage consumed in the United 
States by the petroleum industry. 


20844 (CONF-800172—Vol.1, pp are Water base 
drilling fluids. McGlothlin, R.E.; Krause, H. (Dresser-Mag- 
cobar, Houston, TX). 1980. NTIS, PC A99/MF AO1. Order 
Number DE82003729. 

From Research on environmental fate and effects of drilling 
ne aap arene ree Jan 
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only as a means of bringing 

surface, are now recognized as one of the 

ved in the success or failure of the drilling oper- 
addition to lifting the cuttings, the drilling fluid must per- 


meet the conditions and formations encountered. This requires 

eral different types of drilling fluids as dictated by hole conditions. 
Some of the most widely used types are described with a discussion 
of why a particular type of fluid is used. Although each type of 
drilling fluid requires a variety of materials to prepare and maintain, 
the chemicals will be reviewed in general classes. These classes of 
materials are discussed in relation to the physical and chemical 
properties to be controlled. Relative quantities of materials used in 
typical drilling fluid will be considered. 


20845 (CONF- og Py 1, "(Oh Base p 38-42) Oil base drill- 
ing fluids. McMordie, W.C. » Inc., Houston, 

. 1980. NTIS, PC A93/MF AOL "Order Number 
DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

' A general review of oil base drilling fluids is presented. The 
usage, costs, composition and applications of oil base drilling fluids 
are discussed. Handling and treatment of these fluids and cuttings 
drilled with oil base drilling fluids are presented for both land and 
water locations. 


20846 (DOE/BC/00015—28) Low invasion fluids for 
pressuring coring. Final report. Heckes, A.A.; McFall, A.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 


1981. Contract AT19-78BC00015. 
A0l. Order Number DE82003043. 

A program has been completed to develop improved low in- 
vasion fluids for pressure coring applications. This paper describes 
the results of an experimental investigation which was performed 
on seven different low invasion fluids. The investigation employed 
commercially available calcium carbonate (CaCOs) materials which 
were compared using two different sandstone core samples (brown 
and gray berea) and two simulated field conditions (static and dy- 
namic). The results indicate that the presently used mixture of 10 
Ib/bbl hydroxyethyl cellulose (HEC) polymer and 300 Ib/bbl 
CaCO; in a CaCl, eutectic brine mixture appears to be a very good 
choice for minimizing invasion of the core sample. Minor improve- 
ments in core invasion are achieved by matching the CaCos particle 
size to the formation pore size. Experimentation or prior experience 
are necessary for choosing the type of CaCOs to be used. At best, 
the invasion of the core may only be slowed and not stopped com- 
pletely. Factors which cause relatively large amounts of filtrate in- 
trusion into the core are long exposure times, low fluid viscosities, 
and low solids content of the fluid. Curves demonstrating the effec- 
tiveness of high polymer and CaCOs particle concentrations and 
comparing the core invasion of water, bentonite drilling mud and 
the seven low invasion fluids are presented. 


NTIS, PC A03/MF 


~ ll (DOE/BETC/QPR—81/2) Liquid fossil fuel tech- 
nology. Quarterly technical progress report, April-June 1981. 
(Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Ener ony Center). Oct 1981. 72p. NTIS, PC 
A04/MF AO1. Order Number DE82004725. 
Highlights of progress made during the quarter ending June, 
1981, are presented. Cation exchange capacity of oil and gas wells 
has been determined using a semi automated procedure. The equiv- 
alent alkane carbon number (EACN) has been determined for Dela- 
ware-Childers oil. It was shown that for this oil, the type of surfac- 
tant and alcohol used causes the EACN to vary on unusual 
amount. Arsenic compounds from samples of Green River oil shale 
kerogen have been identified (both inorganic and organometallic 
compounds). The concepts of adsorption isotherm, used for deter- 
mining the thermodynamic properties of surfactant systems, has un- 
dergone some changes in order to better represent the physical 
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model. A derivation of the new ideas and their application to im- 
mersion measurements are described. A method for analysis of alco- 
hols in water, hydrocarbon mixtures, or exhaust gases has been de- 
veloped. The method, which utilizes two gas chromatographs, ana- 
lyzes methanol, ethanol, and other alcohols up through the C4 
group. (DMC) 


20848 (DOE/MC/08341—35-Vol.2-Pt.1) Target reser- 
voirs for CO. miscible flooding. Task two: summary of availa- 
ble reservoir and =— data. Vol. II: Rocky Mountain 
— geological and reservoir data. Part 1: reservoir selec- 
tion procedure, geology, and — data summary. Final 
report. Cobb, L. 5. on . (Gruy Federal, Inc., Hous- 
ton, TX (USA)). "Oct 1981. Contract AC21-79MC08341. 
98p. NTIS, PC A0S/MF A0O1. Order Number DE82004826. 
This report describes work performed by Gruy Federal, 
Inc., as the second of six tasks under contract with the US Depart- 
ment of Energy. The stated objective of this study is to build a 
solid engineering foundation to serve as the basis for field mini- and 
pilot tests in both high and low oil saturation carbonate reservoirs 
for the purpose of extending the technology base in carbon dioxide 
miscible flooding. The six tasks in this study are: (1) summary of 
available CO, field test data; (2) summary of existing reservoir and 
geological data; (3) selection of target reservoirs; (4) selection of 
specific reservoirs for CO: injection tests; (5) selection of specific 
sites for test wells in carbonate reservoirs; and (6) drilling and 
coring activities. The report for Task Two consists of a summary 
of existing reservoir and geological data on carbonate reservoirs lo- 
cated in west Texas, southeast New Mexico, and the Rocky Moun- 
tain states. It is contained in two volumes, each with several parts. 
The present volume, in four parts, is a summary of reservoir data 
for fields in the Rocky Mountain states. Volume One contains data 
for Permian basin fields in west Texas and southeast New Mexico. 
While a serious effort was made to obtain all publicly available data 
for the fields considered, sufficiently reliable data on important res- 
ervoir parameters were not always available for every field. The 
data in Volume II show 143 carbonate reservoirs in the study area 
may be suitable for CO. miscible flooding. Using a general estimate 
of enhanced oil recovery by COs: flooding of 10% of original oil in 
place, some 619 million barrels of oil could be recovered by wide- 
spread application of CO: flooding in the study area. Mississippian 
and Ordovician reservoirs appear to be the most promising targets 
for the process. 


20849 (DOE/MC/08341—35-Vol.2-Pt.2) Target reser- 
voirs for CO. miscible flooding. Task two: summary of availa- 
ble reservoir and geological data. Vol. II: Rocky Mountain 
states geological and reservoir data. Part 2: Williston basin 
and Sweetgrass arch fields ANTELOPE-Madison through 
KUROKI-Madison. Final report. Cobb, L.B.; Marlow, R. 
(Gruy Federal, Inc., Houston, TX (USA)). Oct 1981. Con- 
tract AC21-79MC08341. 309p. NTIS, PC A1l4/MF AO0Ol1. 
Order Number DE82004829. 
This report describes work performed by Gruy Federal, 
Inc., as the second of six tasks under contract with the US Depart- 
ment of Energy. The stated objective of this study is to build a 
solid engineering foundation to serve as the basis for field mini- and 
pilot tests in both high and low oil saturation carbonate reservoirs 
for the purpose of extending the technology base in carbon dioxide 
miscible flooding. The six tasks in this study are: (1) summary of 
available CO, field test data; (2) summary of existing reservoir and 
geological data; (3) selection of target reservoirs; (4) selection of 
reservoirs for CO: injection tests; (5) selection of specific 
sites for test wells in carbonate reservoirs; and (6) drilling and 
coring activities. The report for Task Two consists of a summary 
of existing reservoir and geological data on carbonate reservoirs lo- 
cated in west Texas, southeast New Mexico, and the Rocky Moun- 
tain states. It is contained in two volumes, each with several parts. 
The present volume, in four parts, is a summary of reservoir data 
for fields in the Rocky Mountain states. Volume One contains data 
for Permian basin fields in west Texas and southeast New Mexico. 
While a serious effort was made to obtain all publicly available data 
for the fields considered, sufficiently reliable data on important res- 
ervoir parameters were not always available for every field. The 
data in Volume II show 143 carbonate reservoirs in the study area 
may be suitable for CO. miscible flooding. Using a general estimate 
of enhanced oil recovery by CO: flooding of 10% of original oil in 
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place, some 619 million barrels of oil could be recovered by wide- 
spread application of CO. flooding in the study area. Mississippian 
and Ordovician reservoirs appear to be the most promising targets 
for the process. 


20850 (DOE/MC/08341—35-Vol.2-Pt.3) ne reser- 
voirs for CO, miscible flooding. Task two: summary of availa- 
ble reservoir and geological data. Vol. II: Rocky Mountain 
states geological and reservoir data. Part 3: Williston basin 
arch fields LIGNITE-Madison —_ 

WOLF SPRINGS-Amsden. Final report. Cobb, L.B.; 
Marlow, R. (Gruy Federal, Inc., Houston, TX (USA)). Oct 
1981. Contract AC21-79MC08341. 339p. NTIS, PC A15/ 
MF AO1. Order Number DE82004827. 

This report describes work performed by Gruy Federal, 
Inc., as the second of six tasks under contract with the US Depart- 
ment of Energy. The stated objective of this study is to build a 
solid engineering foundation to serve as the basis for field mini- and 
pilot tests in both high and low oil saturation carbonate reservoirs 
for the purpose of extending the technology base in carbon dioxide 
miscible flooding. The six tasks in this study are: (1) summary of 
available COs field test data; (2) summary of existing reservoir and 
geological data; (3) selection of target reservoirs; (4) selection of 
specific reservoirs for CO: injection tests; (5) selection of specific 
sites for test wells in carbonate reservoirs; and (6) drilling and 
coring activities. The report for Task Two consists of a summary 
of existing reservoir and geological data on carbonate reservoirs lo- 
cated in west Texas, southeast New Mexico, and the Rocky Moun- 
tain states. It is contained in two volumes, each with several parts. 
The present volume, in four parts, is a summary of reservoir data 
for fields in the Rocky Mountain states. Volume One contains data 
for Permian basin fields in west Texas and southeast New Mexico. 
While a serious effort was made to obtain all publicly available data 
for the fields considered, sufficiently reliable data on important res- 
ervoir parameters were not always available for every field. The 
data in Volume II show 143 carbonate reservoirs in the study area 
may be suitable for CO. miscible flooding. Using a general estimate 
of enhanced oil recovery by CO: flooding of 10% of original oil in 
place, some 619 million barrels of oil could be recovered by wide- 
spread application of CO. flooding in the study area. Mississippian 
and Ordovician reservoirs appear to be the most promising targets 
for the process. 


20851 (DOE/MC/08341—35-Vol.2-Pt.4) Target reser- 
voirs for CO2 miscible flooding. Task two: summary of availa- 
ble reservoir and geological data. Vol. II: Rocky Mountain 
states geological and reservoir data. Part 4: Paradox, Uinta, 
eastern Utah overthrust, Big Horn, Wind River, Powder 
River, Red Desert, and Great Divide basins; CACHE-Ismay 
through WERTZ-Madison fields. Final report. Cobb, L.B.; 
Marlow, R. (Gruy Federal, Inc., Houston, TX (USA)). Oct 
1981. Contract AC21-79MC08341. 293p. NTIS, PC A13/ 
MF AO1. Order Number DE82004828. 

This report describes work performed by Gruy Federal, 
Inc., as the second of six tasks under contract with the US Depart- 
ment of Energy. The stated objective of this study is to build a 
solid engineering foundation to serve as the basis for field mini- and 
pilot tests in both high and low oil saturation carbonate reservoirs 
for the purpose of extending the technology base in carbon dioxide 
miscible flooding. The six tasks in this study are: (1) summary of 
available CO: field test data; (2) summary of existing reservoir and 
geological data; (3) selection of target reservoirs; (4) selection of 
specific reservoirs for CO2 injection tests; (5) selection of specific 
sites for test wells in carbonate reservoirs; and (6) drilling and 
coring activities. The report for Task Two consists of a summary 
of existing reservoir and geological data on carbonate reservoirs lo- 
cated in west Texas, southeast New Mexico, and the Rocky Moun- 
tain states. It is contained in two volumes, each with several parts. 
The present volume, in four parts, is a summary of reservoir data 
for fields in the Rocky Mountain states. Volume One contains data 
for Permian basin fields in west Texas and southeast New Mexico. 
While a serious effort was made to obtain all publicly available data 
for the fields considered, sufficiently reliable data on important res- 
ervoir parameters were not always available for every field. The 
data in Volume II show 143 carbonate reservoirs in the study area 
may be suitable for CO, miscible flooding. Using a general estimate 
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Muddy Field Low-Ten- 

Demonstration annual report, 
1980-March 1981. Davis, J.G.; Ferrell, H.H.; Stewart, W.C. 
(Conoco, Inc., r, WY 
AC19-78ET 11364. . NTIS, 
Number DE82004727. 


(USA)). Nov 1981. Contract 
PC A0S5/MF AOl. Order 


Objectives of the project are: evaluate a commercial-scale 
field test using cost-optimized chemical slug size and composition; 
field test a surfactant system which could be made available in 
commercial quantities; demonstrate oil recovery effectiveness in 
multiple patterns; and demonstrate the feasibility of applying a low- 


. The second annual report emphasized plant construction 
and completion of laboratory work to specify the chemicals needed 
for the project. This report discusses the project operation during 
the preflush and problems arising during start-up of chemical injec- 
tion. The most significant operating problem during the preflush 
was failure of the monel filter screens due to chlorine attack. The 
monel screens were replaced with polyester cloth screens. The 
cloth screens worked very well filtering the preflush water. After a 
short term test in which the 200-square-foot filter showed that the 
cloth screens would also filter the polymer, polyester cloth screens 
were ordered as replacement screens for the 800-square-foot prod- 
uct filter. All of the construction and installation necessary for the 
chemical phase handling and blending were completed, individual 
components were checked out, and the low-tension slug injection 
was scheduled to begin the latter half of January. In spite of the 
preparation, low-tension slug injection has been delayed because of 
continued faulty filter operation. The exact cause of the erratic 
filter operation is still being evaluated. 


20853 eee ot pp 85-90) Prospect for ion 
of natural tritium to control borehole flooding. Al drov, 
V.B.; Barnov, V.A.; Zhetlukhin, Yu.L.; Romanov, V.V. 
1980. (In Russian). NTIS (US Sales Only), PC A06/MF 
A0l. Order Number DE82780231 

In Nuclear-chemical shenemene! in solids. Issue 4. 

Determination possibilities of the soUrces of borehole flood- 

ing according tritium content in samples of water with oil are con- 

sidered. The technique has been developed under conditions of oil 
deposit referred to volcanic-sedimentary reservoirs of complex type 
with developed vertical fracturing. At tritium content higher than 
10-*° Ci/ the flooding is supposed to be connected with water en- 
trance in water-oil region from zone of the hole effect and at its 
concentration of 10-"* Ci/l and lower - with flooding at the ex- 
pense of stratum waters entrance from sterile areas. Conclusion is 
made on the possibility of estimation of borehole flooding character 
according to analysis data on tritium in concomitant waters during 
oil production and by means of the planning of technological oper- 
ations in further exploitation of boreholes. 


- (ORNL—5817, pp 233-246) Enhanced oil recov- 
. Jan 1982. NTIS, PC A1l3/MF AOl. Order Number 
DE82007126. 

In Chemistry Division annual progress report for period 
ending July 31, 1981. 

The research described in this chapter is supported by the 
Office of Oil, Gas and Shale, Department of Energy. Most is ori- 
ented toward the micellar flood approach to enhanced recovery. 
One objective is to find cheaper chemicals for the process. Empha- 
sis has been on nonpetroleum raw materials and on lower cost con- 
versions to useful substances, for example, fermentation in the field 
to produce mobility-control biopolymers. Other research is directed 
— fundamental understanding of the chemistry of micellar 
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20855 of determining interwell oil field fluid 
to Department of ). U; Pates rete 289, 28 Jul 
° tent 
981. reee oo © 1979. vp. 
A 


potential measurement. Both signal generating equipment and 
chemical means are used to develop current flow among the several 
open-hole wells. 


0204 Processing 
REFER ALSO TO CITATION(S) 20714, 22281, 22658 


20856 Reactivation of an amino bonded h ~- chro- 
matographic column. Karlesky, D.; Shelly, D.C.; Warner, I. 
(Texas A and M Univ., Colle Station) Analytical Chemis- 
- No. 13, 2146-2147(Nov 198 ). Contract AS05- 


Amino-bonded phase liquid chromatographic columns can 
be used both in the normal and reversed phase mode for oil frac- 
tionation. However, the Schiff’s base formation by amine-carbonyl 
condensation occurs during the chromatograhy and results in de- 
creased recovery of the solutes unless the oil sample is first extract- 
ed to remove polar constituents possibly containing aldehyde or 
ketone moieties. Results of studies undertaken to reactivate columns 
after deactivation either by samples or by mobile phase carbonyls 
are cited. During conversion from one mode to the other - cyclo- 
hexane (normal phase) to methanol/water (reversed phase), acetone 
was inadvertently used as an intermediate polarity solvent resulting 
in extensive on column Schiff’s base reaction. This deactivation of 
the column with acetone resulted in decreased retention of naphtha- 
lene (63%), anthracene (56%), and pyrene (49%); and the poorer 
column efficiency was evidenced in a 23% decrease in the number 
of effective theoretical plates. However, after reactivation by treat- 
ment with cyclohexane, both retention and column values returned 
to nearly original values. (BLM) 


20857 Hot-stage micrographic observations on carbona- 
ceous Buechler, M.; Ng, C.B.; Weinberg, V.L.; 
White, J.L. pp of Carbon ‘80. Preprints. Bad Honnef, 
Germany; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A quenching hot stage has been developed to obtain solidi- 
fied mesophase specimens at various points of interest as observed 
by polarized-light microscopy on the free surface of a pyrolyzing 
liquid. Micrographic sections can then be prepared to relate the in- 
ternal mesophase morphology to the observations made on the free 
surface. Dynamic observations have been made of various aspects 
of mesophase behavior, including coalescence, deformation and 
coarsening, and disclination interactions. The free-surface observa- 
tions appear to give valid indications, to a first level of approxima- 
tion, of the structural mechanisms operating in the bulk mesophase. 


20858 New method to determine reactions occurring in a 
laboratory coking reactor. Yamasaki, H.; Tanaka, H.; Nogu- 
chi, K. pp vp of Carbon ‘80. rints. Bad Honnef, Ger- 
many; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

For the pilot plant for delayed coker, a new device named 
manipulator was developed. This new device enables sampling of 
the liquid substances from the reactor as well as measuring of the 
levels of the liquid phase and the coke bed within the reactor. 
Liquid levels were obtained by the temperature curve depicted by 
the thermocouple attached to the manipulator when the manipula- 
tor was operated at a constant speed. It was ascertained by this ex- 
periment that these measurement results were correct and accurate. 
Variations in the liquid compositions by position within the reactor 
as well as by time were measured by the manipulator. 
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20859 Study of the liquid phase in the co chamber of 
the delayed coking process. Tanaka, H.; Y , H. pp vp 
of Carbon '80. Preprints. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Con Jun 1980). 

contents of the coking chamber of a coker pilot plant 

were studied during operation by means of a new device, the ma- 
nipulator. The liquid volume in the coking chamber was strongly 
correlated with the operating conditions such as the temperature, 
pressure, feed rate, water injection rate, etc. as well as with the 
yield and volatile matter of the produced coke. Also, suggestive in- 
formation on the coking mechanism within the coking chamber was 
obtained by checking the changes in the volume and chemical 
properties of the liquid phase. As result of the kinetic study, the 
characteristic behaviour of the liquid level was put in order with 
respect to the operating temperature. 


20860 Persians Condes Gute Ge bert teatnens of pe 
troleum coke. Kakuta, M.; Tanaka, H. pp vp of Carbon ' 
Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Come 30 Jun 1980). 

temperature zone of 700°C to 800°C, transition points 

were Pb by the structural parameters from X-ray diffraction, 
porosity, microstrength and thermal expansion coefficient. It was 
also recognized that void structures, arising from development of 
pores and cracks, developed conspicuously in this temperature 
zone. It is conceived that this phenomenon derives from the abrupt 
release of volatile matters as well as the quick contraction of coke 
under the heat treatment. The activation energy was determined by 
means of superposition analysis of the changes in the real density of 
petroleum coke caused by the heat treatment. The apparent activa- 
tion energy was about 70 kcal/mol. 
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REFER ALSO TO CITATION(S) 20712, 20747, 20748, 20749, 20750, 20751, 
20752, 20857, 20897 


20861 Petroleum pitch employed as an ee 
agent. Kitajima, E.; Kumura, Y.; Tanaka, pp vp of 
Carbon ‘80. Preprints. Bad Honnef, onal Deuteche 
Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

An attempt was made to utilize the petroleum pitches ob- 
tained from vacuum residues of crude oil as an impregnation agent. 
It was confirmed that petroleum pitches result in low coke yields 
after baking, and this resulted from the melting of petroleum 
pitches from carbon blocks at the time of baking. On the other 
hand, for those pitches modified to contain a higher amount of ben- 
zene insolubles, the improvement in coke yield and impregnation 
capability was recognized. This has led to the conclusion that the 
benzene insolubles is an important measurement factor together 
with the fixed carbon and softening point. 


20862 Rheological characteristics of systems containing 
mesophase. Shepherd, P.M.; Rand, B. oe vp of Carbon ‘80. 
Preprints. Bad Honnef, Germany; utsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Rheological measurements have been made on Ashland pe- 
troleum pitches during transformation to mesophase under dynamic 
heating conditions. Increasing the heating rate from 0.4 to 8 K 
min~? shifts the apparent viscosity-temperature curve by some 70- 
90°C. Isothermal measurements on A240 at 400 and 460°C are also 
reported. The latter sample was converted entirely to mesophase 
and the temperature dependence of its apparent viscosity was inves- 
tigated on cooling. Correlations between solubilities in quinoline 
and toluene and volatile contents of pyrolysis products from all 
four pitches have been observed and are discussed in terms of the 
volatile fractions of three types of species in the materials. 
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hot-stage-cinema-micros- 
copy. Perrotta, A.J.; ott, “Aa; Henry, RLM, R.M.; Bacha, 7 4 Ao 
Ba hate chon 
many; tsche Keramische eV. (1980), 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Direct observations, at temperature, of the formation of me- 
sophase, bulk mesophase, and the formation and annihilation of dis- 
clinations are presented by film recordings obtained by hot-stage- 
cinema-microscopy. The observations have been made on solvent 
extracted fractions of petroleum pitches. The solvent extracted frac- 
tions have different molecular weight distributions as determined by 
gel permeation chromatography. The observations give the individ- 
ual contribution of the extracted fractions to mesophase formation 
in the petroleum pitches. 


20864 Production of calcined coke with lower thermal ex- 
ee te tease dee er Noguchi, K.; 
M.; Tanaka, H.; Sa 


, J vp of Carbon ‘80. Pre- 
oaun Bad. Honnef, German y; Deutsche Keramische Ge- 
selischaft e.V. (1980). 


From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A low thermal expansion coefficient is an important factor in 
determining the quality of calcined coke. A new calcining technol- 
ogy has been developed to lower the thermal expansion coefficient 
considerably less than the traditional methods at the calcining stage 
of green coke. It was found that the development of unique micro- 
cracks appeared in the coke after calcination, affected by the heat- 
ing pattern applied by the new calcination method. It was pointed 
out that these microcracks absorbed and relaxed the expansion of 
crystallites to result in a reduction of the thermal expansion coeffi- 
cient of the coke. 


20865 Evaluation of cokes from pyrolysis tar 

oil fractions. Price, R.J.; e, GB: Si Bache, J.D. Bp vp. a 
Carbon ‘80. hee ace Honnef, Germany; tsche 
Keramische e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Pyrolysis tars, decant oils, mixtures of each were pyrolyzed 
in a controlled laboratory furnace and the resulting cokes evaluat- 
ed. Decant oils contained more fine fibrous (needle-like) constituent 
than the pyrolysis tars but certain distillate fractions of the pyroly- 
sis tars approached the needle-like quality of the decant oils. Re- 
moval of particulate matter from decant oils prior to pyrolysis had 
no significant effect on the quality of the coke. No dominant part- 
ner effects were observed in cokes from mixtures of decant oils and 
pyrolysis tars. Correlation coefficients were calculated between a 
number of feedstock characteristics and the quality index of the 
cokes. 


20866 Thermal desulphuration of leum coke, Vrban- 
ovic, Z. pp vp of Carbon ’ rints. Bad Honnef, Ger- 
many; Deutsche Keramische G haft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The work presents the results obtained by investigating the 
influence of two process variables (temperature and residence time 
in calcining process) and simultaneously observing the influence of 
metal components upon the total effect of petroleum coke desul- 
phuration. The experiments which were carried out at 800, 1000 
and 1200°C; each with residence time 30, 60, 90 and 120 minutes, 
have shown that these variables do not improve desulphuration effi- 
ciency. The results obtained negate any influence of metal compo- 
nents upon the total desulphuration effect within the mentioned 
temperature range. By increasing the calcining temperature to 
1400°C the desulphuration efficiency is significantly increased. Sul- 
phur content in treated petroleum coke (above 1,5 wt%; samples 
produced from coking feedstocks with increased metal content) 
shows that the temperature of 1400°C is too low for successful sul- 
phur removal. 
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20867 Process of graphitization of organic substances 
ae coche cae potenti Sian. Pe, 3, Coreen gave 
tization of spongy and needle petroleum coke. Jasienko, S.; 
Dusza, M. pp vp of Carbon ‘80. Preprints. Bad Honnef, 
Germany; Deutsche Keramische Gesellschaft e.V. (1980). 
From 3. international carbon conference; Baden-Baden, F.R. 
German oes > 
changes of properties and structure of petroleum spongy 
and needle cokes in the processes of carbonization and graphitiza- 
tion were examined. The course of changes of properties and struc- 
tural parameters of petroleum spongy cokes is more continuous, but 
the susceptibility to graphitization is weaker in comparison to pe- 
troleum needle coke. 


0206 Health And Safety 


20868 (PB—81-228124) Health and environmental effects 
of oil and gas research needs. Final report. 

wn, R.D. (Mitre Corp., McLean, VA (USA). METREK 
Div.). Jul 1981. 731p. S, PC A99/MF AO1. 

This is an assessment of health and environmental research 
needs associated with the oil and gas activities related to offshore 
development, onshore development, refinery operations, liquefied 
energy gases, transportation and storage, end use, unconventional 
resources, and basic effects issues associated with the industry. 
Topics include public and occupational health and safety, terrestrial 
and aquatic ecological effects, and air and water quality. 
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REFER ALSO TO CITATION(S) 20842, 22101 


20869 (AD-A—093621) Petroleum and political change “4 
Mexico. Williams, E.J. (Department of State, WwW 

DC (USA). Office of External Research). 1980. 85p. s. 
PC A05/MF AOl1. 

This paper describes and analyzes those conditions of and 
forces for change. After a brief description of production and 
export policy and practice and the growth of Petroleos Mexicanos, 
the effort looks to contributions to institutional change and to 
policy controversy directly tied to the petroleum industry. The dis- 
cussion then evolves to other foci of policy disputation indirectly 
related to the new milieu created by anticipated petroleum earn- 
ings. Finally, in a more speculative vein, the paper gauges the sig- 
nificance of the new oil for political change by examining the pro- 
fundity of the issues at controversy, the scope and intensity of the 
challenges to governmental authority, and the sectors and individ- 
uals involved in the several disputes and departures. 


20870 (AFMD—82-6) Oil and gas royalty collections: 
longstanding problems costing millions. (General Accounti 
Office, tna DC (USA)). 29 Oct 1981. 43p. General 
Accounting Office, P.O. Box 6015, Gaithersburg, MD 
20760. Order Number DE82902236. 

Since 1959, GAO has been reporting on the need for major 
improvements in the Geological Survey's oil and gas royalty ac- 
counting system. Possibly hundreds of millions of dollars in royal- 
ties due from Federal Government and Indian leases are not being 
collected annually. Although the Geological Survey has readily ac- 
knowledged that it is not collecting all royalties due, it has been 
slow to correct the reported problems. In an April 1979 report, 
GAO recommended both short and long range alternatives to the 
longstanding problems plaguing the system. In this review, GAO 
determined that the problems not only persist but have become 
worse. The Geological Survey is now developing an improved roy- 
alty accounting system which may be the ultimate solution, but this 
system will not be fully operational for several years. 


20871 (LA—9018-MS) Kalman filter estimation of 
monthly US oil imports. Martz, H.; Burris, A.; Bruckner, L.; 
Bivins, R. (Los Alamos National Lab., NM (USA)). Oct 
1981. Contract W-7405-ENG-36. 35p. NTIS, PC A03/MF 
A01. Order Number DE82003339. 

The Kalman filter technique was used to forecast US month- 
ly oil imports with a two-month lead. The state equation used was 
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an ARIMA (1,1,0), and the observation equation was a regression 
of the revised (P;), estimated (Po), and company-forecasted values 
(F; and F,) on the true values (P2). Results indicate the Kalman 
filter estimates are superior to the company-provided P; values. 
The total forecasts are in agreement with true values and lie within 
the 95% confidence bounds. The incorporation of an econometri- 
cally derived observation equation is recommended. A detailed ex- 
ample of the Kalman filter estimate calculation is presented in the 
appendix. 


20872 BP report of the business year 1979. Karlsruhe, 
Germany; Fachinformationszentrum Energie, Physik, Math- 
ematik (1980). 63p. (In German). 

The paper presents a survey about the development of the 
energy- and petroleum market during the year 1979. A commentary 
of the German BP A.G. and its activities is given here: personnel- 
and management policy, exploration, supply, refining and distribu- 
tion, investigation, and development. After a survey about the busi- 
ness situation of the German BP A.G. the detailed annual balance 
sheets of 1979 of the German BP and of the whole enterprise are 
given. 


0208 Waste Management 


20873 (CONF-800172—(Vol.1), pp 43-52) Drilling fluids 
and cuttings disposal. Moseley, H.R. Jr. (Dresser Industries, 
Inc., Houston, TX). 1980. NTIS, PC A99/MF A0Ol1. Order 
Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Considerable attention is currently being focused on the on- 
shore disposal practices of the wastes being generated by the oil/ 
gas/geothermal exploration and production drilling industry. These 
wastes are in the form of drilling fluids (muds) and subsequent 
drilled solids (cuttings). The investigation of disposal activities has 
specifically been limited to water-based drilling fluids and their on- 
shore disposal methods even though offshore disposal has been 
briefly discussed. Land based drilling activities utilize a reserve pit 
(sump) to store drilled cuttings and excess or waste drilling mud. 
Drill cuttings must be removed from the drilling mud by the use of 
shale shakers, cyclones, and centrifuges and are transferred directly 
to the reserve pit. Therefore, the reserve pit serves a dual purpose: 
first as a storage site and secondly as the ultimate disposal site once 
all drilling equipment has been moved off the location. The indus- 
try uses five major methods of disposal where the first two are, by 
far, the most common: (1) dewatering of the reserve pit contents 
and subsequent backfilling with the pit walls, (2) landfarming the 
reserve pit contents into the soils around the drilling location, (3) 
removal of the waste by vacuum truck to other disposal sites, (4) 
pumping the waste down the well annulus, (5) chemical modifica- 
tion of the waste into a dry, inert substance. Potential adverse im- 
pacts of these methods include surface soil and water degradation 
and groundwater contamination. The intrinsic characteristics of 
drilling mud chemistry appear to eliminate or reduce to a minimum 
any adverse environmental impacts. 


20874 (CONF-800172—(Vol. »» pp 53-69) Drilling fluids 
and disposal methods employed by Esso Resources Canada 
Limited to drill in the Canadian arctic. Friesen, G. (Esso Re- 
sources Canada Limited, Edmonton, Alberta). 1980. NTIS, 
PC A99/MF A0O1. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

» aiaiites ites all ts Slik Wikia inet CMM iets 
has drilled more than 70 wells in the Beaufort Sea area of the Cana- 
dian Arctic. Fourteen of these wells have been drilled from artifi- 
cial islands in water depths ranging from five to sixty feet. To drill 
through permafrost a special KCI drilling fluid with a high yield 
point was developed, for adequate hole cleaning in sand and gravel 
intervals. Below surface casing, the wells have been drilled with a 
gel chemical mud. More than 40 wells have encountered abnormal 
pressure, requiring mud weights up to 18 pounds per gallon. The 
formation water in the Beaufort Sea area is relatively fresh with a 





make-up water used for mixing 

between formation water and fil- 

BRB, hhh Bo 

ud filtrate is maintained at .003 pCi/ 

kman SL 100 scintolometer. At on- 

locations the drilling fluids are disposed in a sump and are 
permanently stored in the permafrost upon well completion. A spe- 
cial mud treatment system is utilized on offshore locations. Prior to 


however is continuing as more wells are being drilled. 


20875 eb apes Sage SR, — 4.9-4.16) Semi-wet type 
ESP for reducing rapping ubo, Y. (Electric Power 
Co., Ltd., Nagoya, Japan). Meee 1981. NTIS, PC A1l7/MF 
A0l. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A wet-type electrostatic precipitator based on continuous 
formation of water film on collecting electrodes was tested at an 
oil-fired boiler. As a result, a peak dust loading during the hammer 
rapping of the dry electrostatic precipitator could be greatly re- 
duced, and the temperature drop at the wet stage could be kept as 
low as 10°C. Submicrometer particles could also be collected with 
higher efficiency than dry-type electrostatic precipitator with iden- 
tical specific collection area. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 22642, 23185, 23186, 23187, 23188, 23189, 
23190, 23192, 23193, 23194, 23198, 23438, 23443, 23450 


20876 (AD-A—102118/7) Reducing tankbarge pollution. 
Final report. Schenker, E. (National Research Council, 
Washington, DC (USA). Maritime Transportation Research 
Board). Jun 1981. 79p. NTIS, PC AO5/MF AOl1. 

The report examines the issues and problems resulting from 
the U.S. Coast Guard's proposed regulations requiring: (a) double 
hulls for all future tank-barges carrying oil and (b) the early phase- 
out of single-hull oil-carrying barges. The total national policy con- 
text of which such environmental regulations are a part is re- 
viewed. The Coast Guard's oil spill data are reanalyzed; and insur- 
ance, liability and penalty issues are examined. Alternatives to the 
proposed regulations are examined, including structural and non- 
structural tankbarge modifications, accident-prevention measures, 
enforcement procedures, and personnel training and standards prob- 
lems. Means for evaluating the alternatives are suggested. The 
report concludes that for such a complex and multi-faceted prob- 
lem, the single solution proposed--i.e., double hulls--is too broad 
and all-encompassing. 


20877 (AD-A—102496/7) Puget Sound tanker size opti- 
mization. Final report Aug 80-Jun 81, Rath, R.J.; McKenzie, 
J.H.; Cebron, E.J.; Hammond, J.G. (' (Oceanographic Inst. of 

Washington, Seattle (USA)). Jun 1981. 22 NTIS, PC 


Relationships between oil tanker risk and certain quantifiable 
tanker and port activity characteristics are determined, with a spe- 
cial emphasis on tanker size. A model is developed which optimizes 
the average tanker size which should be used in a port system to 
minimize the risk of oil spillage. The study uses statistical tech- 
niques to analyze historical worldwide data in order to develop risk 
relationships. Calculus was used to minimize the risk of spillage 
based upon different risk indicators. The basic risk indicators devel- 
oped in the analysis are the number of casualty spills, the total 
volume of casualty spills, and the total volumes of all spills (includ- 
ing operational). The development of optimal cases is dependent 
upon the assumption of constant tonnage throughput in a port 
system. 
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20878 (BLM-YN-ES—81-002-1792) Final Environmental 

Sagnes Seareinegs. Upapecte Sie Sener Seeman Soe ot 
gas lease sale southern California: OCS sale No. 

. Volume 1, Los 

CA (USA). Pacific 

1981. 819p. Bureau of ane Management, 

the ———S Washington, DC. Order Number DE82900812. 
This final EIS pertains to the proposed OCS Sale No. 68 

which is comprised of 218 tracts, with a total area of about 450, 415 


Geological Survey estimates of the economically recoverable oil 
and gas resources are provided. The environmental impacts of 7 al- 
ternatives, including holding the sale as proposed and not holding 
the sale, are presented. Data are presented describing impacts to air 
quality, water quality, biological environment, and the socio-eco- 
nomic environment. The risk associated with oil spills is addressed. 
Mitigating actions are described. (DMC) 


20879 (CONF- ome tp 1), pp 98-113) sg of 
waste drilling fluids on and vegetation in oy oun- 
kin, W.E.; Johnson, Bi. andy” Associ tes (1978) Ltd., 
Calgary, Alberta). 1980. A99/MF AOl1. Order 
Number DE82003729. 

From Research on environmental fate and effects of 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

The environmental impact of sump fluid disposal to a terres- 
trial system was investigated utilizing ten sump fluids representing 
the three basic drilling mud systems in use in Alberta: KCl/water/ 
polymer, dispersed water/gel and flocculated water/gel. Sump fluid 
chemistry and the impact of the fluids were studied on native plant 
and soil communities in the field and on potted reed canarygrass in 
the laboratory. Plant growth and seed studies were 
also conducted on selected components from KCl/water/polymer 
systems. Fluid from KCl/water/polymer drilling mud systems con- 
tained high organic carbon content and the highest salt contents of 
all fluid types tested. These KCI fluids resulted in significant reduc- 
tions in living native plant cover (5 to 30%) and in reed 
grass germination (75 to 80%) and productivity (37 to 60%). Fluids 
from fresh water/gel drilling muds contained considerably lower 
concentrations of salts and application resulted in no significant ef- 
fects on soil and vegetation. The salt component (at 34,000 ppM) of 
the sample fluids was identified as the most damaging to plant 
health and soil chemistry. Tissue levels of salts were in the high to 
toxic range in plants treated with fluids from four of the ten fluids 
tested. Only soils treated with one KCI sump fluid were classified 
as saline and restrictive to growth. After two growing seasons the 
soil and tissue levels of salts had dropped to within the control 
levels. 


20880 (CONF-800172—(Vol.1), pp tage yy 
disturbance resulting from sump construction and 


mafrost terrain, Arctic Canada. French, 
Ottawa, Canada); Smith, M.W. 1980. NTIS, PC A99/MF 
A01. Order Number DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

, Two sumps, one at the Panarctic Bent Horn I-01 well site on 
Cameron Island (76°N, 104°W) and the other at the Gulf Ogruk- 
nang M-31 wellsite in the Caribou Hills (69°N, 134°W), were in- 
strumented during the 1976-77 winter to monitor geothermal condi- 
tions in the enclosing permafrost. Numerical simulation based upon 
observed field data is used to predict geothermal changes. Bent 
Horn I-01 was a one-season winter drilling operation; Ogruknang 
M-31 was a two-season winter drilling operation in which the sump 
was left open during summer and infilled during the second winter. 
At both sites, permafrost temperatures beneath the sump rose sig- 
nificantly during the period of well drilling. Data from M-31 indi- 
cate (a) temperatures at a depth of 0.5 m below the sump floor rose 
rapidly from -14 to 4°C during the early September 1977, (b) 
thawing of permafrost during the summer of 1977 was restricted to 
the sump wells, (c) at a depth of 2.5 m below the sump floor - 
thermal disturbances became minimal, and (d) by July 1978, tem 
peratures at 0 depth of 2.0 m below the sump floor hed achieved 





quasi-equilibrium of -1 to -2°C. These data suggest that the use of 
below-ground sumps to contain waste drilling fluids at the two lo- 
calities described does not lead to permafrost degradation, and that 
sump fluids, if not completely frozen at the time of infilling, eventu- 
ally freeze in situ in the permafrost. In areas of warmer permafrost 
and/or higher summer temperatures, the same conclusions may not 


(CONF-800172—(Vol.1), pp 166-190) Plant and 
from exploratory oil and gas drilling in 

the Canadian High Arctic. Smith, D.W.; James, T.D.W. 
(Univ, of Guelph, Ontario). 1980. NTIS, PC A99/MF AO1. 
Order Number "DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

» sass snates sins ‘ta Uaioe Wins te mtn al cities 
properties of soil downslope from infilled drilling sumps and to 
assess their effects on vegetation at High Arctic wellsites. Six Pan- 
arctic Oils Ltd. wellsites on Cameron and Melville Islands, North- 
west Territories, were visited in 1977 and 1978. These sites, drilled 
between 1973 and 1976, all showed evidence of physical disturb- 
ance and drilling waste spillage adjacent to sumps. Contamination 
from sump wastes was indicated by increased concentrations of cer- 
tain elements in the soil and in some of the plants growing on af- 
fected areas. The effects of potentially toxic ions, e.g., chloride, on 
vegetation were difficult to define because of the physical changes 
adjacent to sumps. Terrain changes included: (a) sheet and gully 
erosion through thermal and snow melt run-off processes; (b) 
downslope movement of sump infill and mud wastes; and, (c) sur- 
face scarification from vehicle movement during sump construction 
and/or infilling operations. Results showed that: (a) contaminants 
are distributed downslope from drilling sumps and are taken up by 
certain plant species; (b) the combined effects of chemical contami- 
nation and physical disturbance cause a marked change in the vege- 
tation, characteristically a reduction in plant cover and in number 
of species. However, considering the small area in the High Arctic 
affected and the low production of vegetation, the potential for sig- 
nificant amounts of chemical contaminants reaching higher food 
chain is very low. 


20882 (NP—2901385) Proposed outer continental shelf 
oil and gas lease sale 71, Diapir Field. Draft environmental 
impact statement. (Bureau of Land Management, Washing- 
ton, DC (USA)). Dec 1981. 407p. Alaska OCS Office, P. 

Box 1159, Anchorage, Alaska 99510. Order Number 
DE82901385. 

This statement discusses a proposal for oil and gas leasing in 
the Beaufort Sea, alternatives to the proposal, major issues deter- 
mined through the scoping process as well as staff analyses, and po- 
tential mitigating measures. The proposal consists of 372 blocks (ap- 
proximately 1.8 million acres) to be offered for lease in the Beaufort 
Sea, 3 to 37 miles offshore in water depths from 16 to 131 feet. All 
blocks offered pose some degree of pollution risk to the environ- 
ment. The risk potential is related to adverse effects on the environ- 
ment and other resource uses which may result from accidental or 
chronic oilspills. Socioeconomic effects from onshore development 
will have state, regional, and local implications. Several alternatives 
and mitigating measures may be applied which would reduce the 
type, occurrence, and extent of adverse impacts associated with this 
proposal. Other measures, which are beyond the capability of this 
agency to apply, have also been identified. In spite of mitigating 
measures, some impacts are considered unavoidable. For instance, 
oilspills are considered statistically probable, there would be some 
disturbance to fishery and wildlife values, and some onshore devel- 
opment would occur in undeveloped areas. Based on an oilspill risk 
model, the probability of an oilspill impacting each significant eco- 
logical resource has been given. 


20883 a Using coherent water jets to con- 
trol oil spills. Final report. Breslin, M.K. (Mason and 
Hanger-Silas Mason Co., Inc., Leonardo, NJ (USA)). Aug 
1981 108p. NTIS, PC A06/MF AOl. 

The ability of coherent water streams to induce a surface 
current in water and thus control a floating oil slick was examined 
at the U.S. Environmental Protection Agency's (USEPA) Oil and 
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Hazardous Materials Simulated Environmental Test Tank (OHM- 
SETT). The objective of the tests was to evaluate coherent water 
streams as an alternative to fabric booms and water sprays in con- 
centrating, diverting, and containing oil slicks. The water jets were 
constructed from standard pipe fittings and supplied with water 
from common centrifugal water pumps. They were mounted on the 
main towing bridge, built into small floats that were angled across 
the direction of tow, and extended from the bows of a catamaran. 
Currents of up to six knots were induced by towing the water jets 
from the main bridge. The tests showed that coherent jets could 
induce a significant surface current and move an oil slick with little 
oil entrainment. The non-breaking waves produced by the OHM- 
SETT wave generator did not greatly affect performance except 
where the jet nozzels were cantilevered off the front of the catama- 
ran. The best position for the untended water jets tested was to be 
vertically directed at the surface of the water with the outlet 0.4 to 
1.0 meters above the surface. The vertical component of a coherent 
water stream was found to be as useful, if not more so, as the hori- 
zonal component. A water jet supplied by a 30 Kw electric motor/ 
centrifugal pump system performed better than a source of com- 
pressed air (210 KPA) extended 0.6 m below the surface supplied 
by a 50 Kw gasoline-driven air compressor. 


20884 (PB—81-241085) Proposed 1977 Outer Continental 
Shelf Oil and Gas Lease Sale, Gulf of Mexico. OCS sale No. 
47: draft environmental impact statement. Volume 1. (Bureau 
of Land M ment, New Orleans, LA (USA). New Or- 
leans Outer mtinental Sheif Office). Nov 1976. 489p. 
NTIS, PC A21/MF AOl. 

This EIS (Environmental Impact Statement) is a description 
of the environmental aspects and impacts of oil and gas activities 
resulting from this sale for the states bordering the Gulf of Mexico. 
It provides a description of the area, affected environment, and en- 
vironmental consequences. 


20885 (PB—81-241101) Proposed 1976 Outer Continental 
a oe ee cee Oe ee ee Ty 

olume 2. 
(Bureau of Land Management, New Orleans, LA (USA). 
New Orleans Outer Continental Shelf Office). Jul 1975. 
500p. NTIS, PC A21/MF AOl1. 

This EIS (Environmental Impact Statement) is a description 
of the environmental aspects and impacts of oil and gas activities 
resulting from this sale for the states bordering the Gulf of Mexico. 
It provides a description of the area, affected environment, and en- 
vironmental consequences; it discusses the proposed action, issues 
and areas of concern, and the major alternatives of holding the sale. 


20886 (PB—81-247181) An ecosystem analysis of oil and 
gas development on the Texas-Louisiana continental shelf. 
Biological services program. Gallaway, B.J. (LGL Ecologi- 
cal Research Associates, Inc., Bryan, TX (USA)). Aug 
1981. 100p. NTIS, PC AO5/MF AO1. 

The Texas-Louisiana shelf ecosystem in the Gulf of Mexico 
is described in terms of its physiographic, oceanographic, and bio- 
logical characteristics and as a recipient of oil and gas development 
activities and effluents. The northeast sector of the ecosystem is in- 
fluenced by Mississippi River discharge, whereas high-salinity Ca- 
ribbean water affects the southwest sector. Soft-bottom communi- 
ties are prominent, characterized by economically valuable penaeid 
shrimps. The coral reef communities are more important than 
would normally be assumed. Pelagic communities are little known 
and harbor only a few commercially valuable species. Observed ef- 
fects of oil and gas development activities and effluents are de- 
scribed. 


0210 Legislation And Regulation 


REFER ALSO TO CITATION(S) 22103, 22104, 22105, 22106 
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20887 ott on on Tertiary incentive program was 
poorly designed administered. (General Accounting 
Office, ge, Washington, DC (USA). Energy and Minerals Div.). 
29 Sep 1981 General Accounting Office, P.O. Box 
60:5, Gaithersbarg MD 20760. Order Number 
DE82902494. 

This report contains the results of a study performed by the 
General Accounting Office on DOE's tertiary incentive program. 
Addressed are: the number of certifications DOE received for terti- 
ary recovery projects in total and during the 2 months prior to and 
2 months following the President's January 28, 1981, decontrol 
order; the amount of expenses producers recouped during this 4 
month period; the resources DOE allocated to monitor this pro- 
gram to ensure against abuse; the efforts DOE made to determine 
the costs and benefits of this program; and the ruling DOE issued 
concerning the impact of decontrol on the program. 


20888 (EMD—82-5) Petro-Canada: the national oil com- 
pany as a tool of Canadian energy policy. (General Account- 
ing Office, Washington, DC SC (USA). 15 Oct 1981. 66p. 
General Accounting Office, P.O. Box 6015, Gaithersburg, 
MD 20760. Order Number DE82901935. 

The purpose of this case study is informational, and is de- 
signed to shed light on how Canada uses a national company to ad- 
dress energy issues which are similar to those facing the United 
States. Analysis of Petro-Canada’s activities indicates that a national 
oil company is capable of successfully accelerating the pace of ex- 
ploration and development activities in high cost/high-risk areas 
where private company activity may be insufficient, and providing 
the government with general industry information and operating 
expertise to aid it in interpreting and evaluating information on oil 
industry trends and activities. It also appears that Petro-Canada op- 
erates as efficiently as the private sector, neither producing substan- 
tially less than private companies nor providing an increase in con- 
ventional oil and gas production beyond what private companies 
could have supplied. There is, however, insufficient evidence to 
date to determine whether Petro-Canada is a more or less effective 
oil importer than private companies or whether such government- 
to-government transactions will result in increased or diminished 
security of supply than private sector transactions. 


20889 (EMD—82-17) Annual report on Outer Continen- 
Sen CA teed Reintua Chen Gee 
Bowsher, C.A. (General Accounting Office, Washin 
DC (USA)). 19 Nov 1981. 17p. General Accounting 
P.O. Box 6015, Gaithersburg, MD 20760. Order Senter 
DE82902240. 

Report to the Congress of the United States by the Comp- 
troller General. 

The Outer Continental Shelf Lands Act Amendments of 
1978 require (1) the Secretary of the Interior to submit annually a 
report on shut-in (not producing) or flaring (burning off) natural 
gas OCS wells, and (2) the Comptroller General to annually exam- 
ine and report on the methodology used by the Secretary in allow- 
ing such activity. Interior's report, however, does not satisfy the 
congressional intent behind this requirement, and continuance of 
the reporting is less necessary in light of recent oil and gas price 
decontrol measures. Relief from the annual reporting requirement 
would release resources of both the Department of the Interior and 
the General Accounting Office to serve higher priority needs. 
Monitoring shut-in and flaring wells would continue as part of 
Interior's routine oversight of OCS activities. 


0220 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 20918, 22806 


20890 (PB—81-240335) Control of hydrocarbon emis- 
sions from gasoline loading by refrigeration systems. Final 
report Dec 80-Apr 81. Battye, W.; Brown, P.; Misenheimer, 
D.; Seufert, F. (GCA Corp., Bedford, MA (USA). GCA 
Technology Div.). Jul 1981. 56p. NTIS, PC A04/MF AO1. 

The report gives results of a study of the capabilities of re- 
frigeration systems, operated at three temperatures, to control vola- 
tile organic compound (VOC) emissions from truck loading at bulk 


02 PETROLEUM 
0230 Properties 


gasoline terminals. Achievable VOC emission rates were calculated 
for refrigeration systems cooling various gasoline/air mixtures to - 
62 C, -73 C, and -84 C by estimating vapor/liquid equilibrium com- 
positions for VOC/air mixtures. Emission rates were calculated for 
inlet streams containing vapors from low- and high-volatility gaso- 
lines at concentrations of 15, 30, and 50% by volume (22.5, 45, and 
75% measured as propane). Predicted VOC emission rates for sys- 
tems cooling various inlet streams to -62 C ranged from 48 to 59 
mg VOC/liter of gasoline loaded. Predicted VOC were 21 to 28 
mg/| loaded for systems operating at -73 C and 8.7 to 12 mg/l 
loaded for systems operating at -84 C. Compressor electrical re- 
quirements and relative capital costs for systems operating at the 
above temperatures were estimated for model systems using the re- 
sults of a computer simulation. Compressor electrical requirements 
ranged from 0.11 to 0.45 Whr/l loaded, depending on the inlet 
VOC concentration and the outlet temperature. The capital cost to 
build a system designed to cool vapors to -84 C is estimated to be 
about 9% higher than for a system designed to operate at -73 C. 


0230 Properties 


REFER ALSO TO CITATION(S) 20728, 20734, 20847, 20860, 20861, 20862, 
20863, 20864, 20865, 20867, 22254, 22281, 22282 


20891 yg tp San 1), pp baat Ba Characteriza- 
tion of organic constituents in waste Strosher, 
M.T. (Univ. of Calgary, Alberta). 1980. NTIS, PC A99/MF 
A01. Order Number DE82003729. 

From Research on environmental fate and effects of 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Organic constituents of waste drilling/sump fluids were 
characterized and quantified as part of an overall assessment of the 
fate and effects of fluids and their components on the environment 
subsequent to terrestrial disposal. Investigations were focused on 
fluids derived from three basic drilling mud systems used in the ma- 
jority of oil and gas-well drilling in Alberta. Fourteen different or- 
ganic parameters were determined on these sump fluids which were 
derived from the mud-based KCl-water-polymer, flocculated fresh 
water-gel, and dispersed fresh water-gel systems and the fate of 
these components upon terrestrial disposal was assessed. Sump 
fluids from KCl-water-polymer drilling mud systems contained, on 
the average, the highest organic carbon values ranging from 295 to 
10,100 mg/1. Fluids from fresh water-gel systems contained lesser 
amounts of 76 to 217 mg/1 in flocculated systems and 30 to 354 
mg/1 in dispersed systems. The majority of organic constituents in 
these fluids were determined to be the unaltered mud additives 
which averaged 76% of the total organic carbon levels. Movement 
of these organic components in soils was limited mostly by soil 
compaction and moisture content of soils before spills and was di- 
rectly influenced by total moisture added after soil contact, with 
fractionation of hydrocarbons, polar compounds and polymers oc- 
curring. 


20892 Deuterated analogues as internal reference com- 
ponte te Go Gust Giemeies & Sent ot 
perylene in liquid fuels by laser-excited Shpol'skii spectrom- 
etry. Yang, Y.; D’Silva, A.P.; Fassel, V.A. (Iowa State 
Univ., Ames). ” Analytical Chemistry; 53: No. 13, 2107- 
2109(Nov 1981). Contract W-7405-ENG-82. 

In Shpol'skii effect spectrometry, polycyclic aromatic hydro- 
carbons and their deuterated analogues exhibit adequately resolved 
characteristic quasi-line spectra. Deuterated benzo[a]pyrene and 
perylene have been utilized as externally added internal reference 
compounds to facilitate the direct determination of benzo[a]pyrene 
and perylene in liquid fuels. 


20893 Adsorption of petroleum and petroleum 

on clay minerals and clay-like rocks. Hamzehi, E. usthal- 

ie Gaal ee Technische Univ. (6 Jun 1980). 188p. 
n German 


Thesis. 

The question of the significance of clay mineral in connec- 
tion with forming petroleum is the initial topic of this work. Nu- 
merous analyses are hence performed which show that the adsorp- 





carbon dioxide and the topography of gasification related to optical 
texture. The existence of selective gasification is attributed to differ- 
ences in reactivity of the individual molecules (layer planes) which 
constitute structure in isotropic and anisotropic carbon. 


rints. Bad Honnef, Germany; 
haft e.V. (1980). 
From 3. international carbon conference; Baden-Baden, F.R. 


Comey (30 Jun 1980). 
tructures within pitch cokes and carbon composites pre- 


pared pe various conditions are investigated by the technique of 
oxidation in a solution of chromic acid. Structure deduced from re- 
flectance optical microscopy is compared with surface topography 
which is developed by oxidation with the chromic acid and is ex- 
amined by SEM. 


of Desulco carbons. 


20896 Characteristics and properties 
Goldberger, W.M.; Thrower, P.; Zaleski, P. pp vp of 
Carbon ‘80. 


rints. Bad Honnef, Germany; 
Keramische haft e.V. (1980). 
From 3. international carbon conference; Baden-Baden, F.R. 


Germany (30 Jun — 
Petroleum coke desulfurized by the Desulco process is sub- 
jected to extremely high thermal stress. Desulco products are high- 
a, materials and exhibit properties unusual for carbon 
The physical and chemical character of Desulco carbons 
is compared to that of various coke and synthetic graphite materi- 


utsche 


20897 DGMK-Project 81-02. Further developments, affir- 
mation and use of methods for the separation of the concen- 
trates of soluble nitrogen-containing compounds, soluble 
compounds and polycyclic aromatic hydro- 
carbons from and non-boiling petroleum fractions and 
Hamburg, Germany; Deutsche Gesellschaft 
joelwissenschaft und Kohlechemie e.V. (1978). 

168p. (in German) 

Basic nitrogen compounds were separated from a vacuum 
residue of crude oil from the Kirkuk field via three different meth- 
ods: (1) directly from the vacuum residue via cation exchange, (2) 
via cation exchange following enrichment in the petroleum resi- 
dues, and (3) via enrichment along interfaces against aqueous weak 
acid phases. First of all the isolated basic nitrogen compounds were 
separated, via adsorption chromatography on aluminium oxide, into 


basic nitrogen compounds were separated by ion-ex- 
from the petroleum residues of the crude oil from the 
field. The isolated basic substances were also separated 
stage chromatography. In doing so, column-, thin-layer-, 

wn ener chromatography were employed. The frac- 
characterized by element analysis and spectroscopic 
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0240 Storage 
REFER ALSO TO CITATION(S) 22279 
0250 Combustion 


REFER ALSO TO CITATION(S) 22242, 22279, 22282, 22895 


20898 (DOE/NASA/10350—29) Catalytic combustion of 
residual fuels. Bulzan, D.L.; Tacina, R.R. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1981. Contract AI01-77ET10350. 
- (NASA-TM—82731; CONF-8109106—1). NTIS, PC 
A AO1. Order Number DE82004585. 

From 5. workshop on catalytic combustion; San Antonio, 
TX, USA (15 Sep 1981). 

A noble metal catalytic reactor was tested using two residual 
fuels at inlet air temperatures from 700 to 960°K, pressures of 3 x 
10° Pa and 6 x 10° Pa, and reference velocities of 10, 15, and 20 m/ 
s. Combustion efficiencies greater than 99.5% were obtained for 
both residual fuels. Steady state operation of the catalytic reactor 
required inlet air temperatures of at least 800°K for both residual 
fuels. At lower inlet air temperatures, upstream burning in the pre- 
mixing zone occurred which was probably caused by fuel deposi- 
tion and accumulation on the premixing zone walls. Increasing the 
inlet air temperature to 800°K prevented this occurrence. Both re- 
sidual fuels contained about 0.5 wt % N. NO/sub x/ emissions 
ranged from 50 to 110 ppM by volume at 15% excess O2. Conver- 
sion of fuel-bound nitrogen to NO/sub x/ ranged from 25 to 50%. 


20899 (EPRI-CS—2145-SR, pp 6.16-6.24) Measurement 
and mechanism and particulate emission from 
diesel engines. Sato, G.T. (Keio Univ., Yokohama, Japan). 
Dec 1981. NTIS, PC A17/MF AOl. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

’ In Japan there is the urgent need to reduce soot particulate 
emission from diesel engine compatible with fuel economy and 
noise reduction. The researches on the diffusion-controlled combus- 
tion process in diesel engines have been strenuously carried out 
chiefly by academic personnel to offer the fundamental information 
on the diesel spray combustion to the applied research or develop- 
ment. The fairly useful results have been achieved to illustrate the 
initial combustion (premixed flame burning) process, but it is not 
easy to describe the phenomena of the main combustion (diffusion 
flame burning) process, during which the soot particulates are 
chiefly formed. It has become clear, however, that the soot forma- 
tion and oxidization in the diesel combustion process play the im- 
portant role analogous to the phenomena in the spray open flame. 
The researches to know the rate of soot formation in real engine 
are also carried out by using gas sampling valve or flame luminos- 
ity detector and offer valuable information. The exploratory or ad- 
vanced development of diesel engines is striven for by industries, 
which adopt new ideas to reduce the particulate emission. The re- 
searches on measurement of soot particulates have been carried out 
to assist the fundamental research on the combustion process, to de- 
velop the suitable collector and to establish the approval test 
method. 


20900 (EPRI-CS—2145-SR, pp 6.25-6.32) Some consid- 
erations on the catalytic conversion of gaseous pollutants on 
carbonaceous particulates. Tominaga, H.; T.; Fuji- 
moto, K. (Univ. of Tokyo, Japan). Dec 1981. NTIS, PC 
A17/MF AOl1. Order Stender DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Catalytic activities of diesel soot and coal fly ash were exam- 
ined at 200 to 300°C for oxidations of sulfur dioxide and nitrogen 
monoxide. Coal fly ash consisting of carbonaceous materials and 
some metal oxides was found fairly active, while diesel soot was 
much less active. Synergetic effect in the oxidation of sulfur dioxide 
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and nitrogen monoxide was found, namely both of them were more 
easily oxidized when they coexisted. No appreciable change was 
observed in the rates of oxidation by the coexistence of water 


(EPRI-CS—2145-SR, pp 6.33-6.37) Characteriza- 


; Arai, M.; Nakanishi, K. (Univ Hiroshima, 

). Dec 1981. NTIS, PC Al7/MF AOI. Order Number 
D 2902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

’ In order to obtain a fundamental understanding of how par- 
ticulate emissions form, the relation between exhaust particular 
emissions and combustion characteristics in diesel combustion was 
measured. A soxhlet extraction of the particulate organic matter 
with dichloromethane to obtain a soluble organic fraction was con- 
ducted. The effect of air swirl on the combustion characteristics 
and the particulate concentration are presented and discussed. 


03 NATURAL GAS 


REFER ALSO TO CITATION(S) 21526, 24108 
0301 Reserves 

REFER ALSO TO CITATION(S) 20957 
0302 Geology And Exploration 


REFER ALSO TO CITATION(S) 20802 


20902 (DOE/BC/10003—22) Western Gas Sands Pro- 
ject: abstracts information system. Riccio, J. (CER Corp., 
Las Ve NV (USA); TRW Energy Systems Group, Las 
Vegas, (USA)). May 1981. Contract AC08-79BC10003. 
413p. NTIS, PC Al8/MF AOl. Order Number 
DE82001604 

A bibliography containing citations on the technological, ge- 
ographical, geological, geophysical, geochemical, and environmen- 
tal aspects of natural gas recovery from tight sands is presented. 
Dissemination of technical information is a principal goal of the 
Western Gas Sands Project. A vast amount of information, relevant 
to western tight gas sands activities, of varying degrees of technical 
complexity, has been and continues to be published in the technical 
literature. Recently, as increasing gas prices draw increased private 
sector attention to previously sub-economic resources, and as re- 
sults from the Government-sponsored R and D of the last several 
years become available, the quantity of literature related to the ge- 
ology of tight gas formations and to diagnostic and production 
stimulation technology, has sharply accelerated. Efficient expendi- 
ture of future R and D funds requires researchers to be familiar 
with related previous work. Therefore, a data base has been pre- 
pared which contains records for journal articles, reports and other 
documents relevant to western tight gas sands activities. (DMC) 


20903 (DOE/BC/10005—6) Sedimentary structural ele- 


pees > L.T.; Knutson, C.F.; Righter, S.B. (CK 
a Corp., Las Vegas, NV (USA)). Sep 1981. Con- 
79BC10005. 58p. NTIS, PC A04/MF AOl. 

Order ‘mae DE82005240. 

This field study on sandstone outcrops on the rim of the Pi- 
ceance Basin had as its prime goals (1) an evaluation of the geomet- 
rical properties of the sandstone lenses in the Mesaverde Group, in- 
cluding their length, thickness, continuity, paleocurrent orienta- 
tions, and crossbed characteristics, and (2) a prognosis of sandstone 
geometries and orientations at the multiwell site based on the out- 
crop analysis. 


03 NATURAL GAS 
0302 Geology And Exploration 


20904 (DOE/BC/10005—7) Development of techniques 
for optimizing selection and completion of western tight gas 
sands, Summary report, Phases I VIII, November 
pe ne 1981. Knutson, C.F. (GeoEnergy bp 

ae (USA)). Sep 1981. Contract A 
TBC] 14p. NTIS, PC A02/MF A0O1. Order Number 
DE82004226. 

The Phase I report pointed out the similarity between the 
fluvial Cretaceous Farrer Formation and the fluvial Cretaceous 
Cedar Mountain Formation in East Central Utah. The Phase II 
report indicated that there was generally a difference in the charac- 
teristics of the small scale paleo-current indicators between the flu- 
vial Farrer beds and the Castlegate marine, the Sego marine mar- 
ginal and the Wasatch (Green River) lacustrine and marginal lacus- 
trine beds. It further indicated that paleocurrent direction indicators 
should be detected by high resolution geophysical logs. The Phase 
III report presented a qualitative correlation of geophysical log, 
core and outcrop information from the GC-1 area in Grand 
County, Utah. The Phase IV report extended the continuity studies 
previously made in the Western Piceance and Eastern Uinta Basins 
to the Green River and Wind River Basins of Wyoming. The con- 
tinuity was found to be somewhat higher in the Wyoming basins, 
and low permeability microlayers much more prevalent as separa- 
tors of the small scale sedimentary structural features. The Phase V 
report summarized a characterization of some of the Cretaceous 
and Paleozoic fluvial beds in the Green River and Wind River 
Basins. Stochastic models of the permeability tensors of the charac- 
terized beds might be developed if additional data on the permeabi- 
lities of the thin low permeability separating layers can be obtained. 
The Phase VI report presents the results of a detailed study of the 
Rifle Gap area in Colorado and makes a prognosis of the reservoir 
geometric characteristics of the fluvial Mesaverde target section at 
the US Department of Energy multiwell experiment site. The prog- 
nosis is based on an extrapolation of the Rifle Gap study results 12 
miles southwest to the multiwell area. 


20905 Biogenic gas - requirements for generation, accu- 
mulation; resource Arp. evaluation. Oil and Gas p Fremort 
79: No. 4 4, 258-273(06 Jan 1981). 

Biogenic gas is generated by the degradation of organic 
matter at low temperature in rapidly accumulating sediments by an- 
aerobic micro-organisms, and it is an important target for explora- 
tion. Some of the topics discussed are the following: origin of bio- 
genic gas; microbial metabolism in marine sediments; requirements 
for methane production; physical states of biogenic methane in 
marine sediments; conditions favoring concentration and accumula- 
tion of biogenic methane; characteristics of biogenic gas; ancient ac- 
cumulations of biogenic gas; Niobrara formation of Colorado and 
Kansas; Northern Great plains, Montana, and South Dakota; Suf- 
field Block, southeastern Alberta; offshore Gulf of Mexico; Cook 
Inlet, Alaska; Illinois; Japan; and estimated volumes of biogenic gas. 


Origin of methane dissolved in geopressured 
ree dl Matthews, C.S. (Shell Oil Co., Houston, TX). pp 37- 
46 of Geotechnical and environmental aspects of geopres- 
sure energy. Saxena, S.K. (ed.). New York, NY; Engineer- 
ing Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

A brief outline of the results of recent studies of the origin 
of petroleum is first presented. This is followed by an estimation of 
the depths at which dry gas is generated along the Gulf Coast, and 
a discussion of how this gas could migrate into the geopressured 
zone and become dissolved in geopressured brines. It is concluded 
that methane dissolved in brine in the geopressured Miocene in 
Louisiana, originated in deeper sediments and migrated up to and 
through the geopressured Miocene. For the Eocene and Oligocene 
geopressured formations in Texas, the shales adjacent to the 
geopressured sands are hot enough to have been the source of 
methane dissolved therein. 
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0303 Drilling, Production, And Processing 


REFER ALSO TO CITATION(S) 20842, 20843, 20844, 20845, 20846, 20874, 
20891 


0305 Health And Safety 
REFER ALSO TO CITATION(S) 20868 
0306 Marketing And Economics 


REFER ALSO TO CITATION(S) 20842, 20870, 21596, 22102, 22167, 22218, 
23068, 23071 


bapa 8104122—, wee 79-108) Weather data ap- 
an eg yi id, J.F. timore Gas mn 
Co., MD). 1981 L.. of Oklahoma, School 
of Meteorology, Normak, OK 73019. Order Number 
DE82900448. 

From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 
1981). 

Methodology used in the application of weather data to the 
forecasting of natural gas demand and resulting sales is discussed. 
Steps performed in development of the weather normalization pro- 
cedure are described. (JGB) 


20908 (EMD—81-88) FERC should improve the natural 

Washington well (General Accounting Office, 

ashington, DC (USA). Energy and Minerals Div.). 30 Jul 

P.O. Box 6015, 
urg, MD 20760. Order Number DE82901894. 

The Natural Gas Policy Act of 1978 established different 
maximum lawful price ceilings for eight categories of natural gas 
covering every natural gas producing well in the US. To qualify, 
producers must apply to the appropriate Federal or State jurisdic- 
tional agency for a well determination. The determinations made by 
these agencies are forwarded to the Federal Energy Regulatory 
Commission and are subject to review for substantial evidence. Al- 
though the well determination process is working well for the most 
part, the lack of agency verification procedures and the failure of 
FERC auditors to verify supporting evidence against producer re- 
cords during field audits has weakened the effectiveness of the well 
determination process. Furthermore, FERC’s policy of reviewing, 
inhouse, all determinations for required supporting evidence virtual- 
ly duplicates a portion of the agencies’ review procedures at a per- 
sonnel cost of about $368,000 a year. 


1981. 28p. General Accoun Office, 
Gaithersb 


20909 (EMD—82-12) Costs and financial risks of certain 
liquefied natural gas import projects to US taxpayers and gas 
consumers, (General Accounting Office, Washin, DC 
cral Accounting Office, Weshingvon, DG. Ord 

ccoun ice, 
DE82901939. 

This report discusses the El Paso and Trunkline Projects in 
regard to US subsidies, government loans, and tax credits available 
to owners and operators of LNG facilities. Both the Export-Import 
Bank and the Maritime Administration provided financial assistance 
for these LNG projects. US owners of LNG facilities and ships are 
not entitled to any special energy tax credits - just the standard in- 
vestment tax credit. Cost for the Trunkline Project was not passed 
on to the consumer since the project was not in service at the time 
it was discontinued. However, gas consumers have been billed 
about $158.8 million through July 1981 for the El Paso Project 
which was in service from March 1978 to April 1980. These 2 proj- 
ects were developed to import LNG from Algeria but because of 
price disputes between the Algerian and US governments, they 
have been suspended. (DMC) 
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0307 Waste Management 

REFER ALSO TO CITATION(S) 20873, 20874, 23100 

0308 Environmental Effects 

REFER ALSO TO CITATION(S) 20878, 20882, 20884, 20885, 20886 


.. Sana Florida Gas Transmission 
permanent gas curtailment plan. Final environmen- 
os en pag wh a a 


(Federal Energy Regulatory Commis- 

be (USA). Office of 7 and Pro- 
anew Re aoeieten). Dec 1981. 168p. NTIS, PC A08/MF 
AOl. Order no DE82004548. 


This final environmental impact statement (FEIS) has been 
prepared to evaluate the environmental consequences of implement- 
ing alternative natural gas curtailment plans on the Florida Gas 
Transmission Company (FGT) pipeline system in Florida. Curtail- 
ment plans establish the priorities of service on a pipeline system 
and are put into effect when shortages on that system require a re- 
duction in gas deliveries. The FEIS evaluates four major alternative 
curtailment plans: the 6-priority plan that has been in effect on the 
FGT system for 20 years, a new 10-priority plan proposed by 
FGT, and the plan ordered by the Commission in Opinion 98-A, 
which is now in effect. In addition, the FEIS examines the environ- 
mental implications of whether boiler fuel uses of natural gas 
should be placed in the lower priorities. Since curtailing the deliv- 
ery of natural gas to a customer forces that customer to use an al- 
ternate fuel, the FEIS focuses on the environmental and socioeco- 
nomic impact of the use of more polluting and more expensive al- 
ternate fuels. The analysis shows that curtailment plans which 
would treat boiler fuel uses of natural gas like any other use of gas 
would create less statewide air pollution than plans that would 
place boilers in the lowest priorities, but the pollution would occur 
in the more populated areas. Alternate fuel costs would be lower 
under each of the alternating plans. However, the staff believes that 
the environmental and economic differences between the curtail- 
ment plans are marginal and that the environmental impact of im- 
plementing any of the plans would not be significant. 


0309 Artificial Stimulation 
REFER ALSO TO CITATION(S) 20657, 20902 


20911 (DOE/BC/10003—24) Western gas sands project. 
report, April-May-June 1981. (CER Corp., Las 

NV (USA)). 1981. Contract AC08-79BC10003. 142p. 

S, PC A07/MF AO1. Order Number DE82004509. 

During the quarter, CK GeoEnergy field work on the out- 

crop analysis in the Rifle Gap area of Colorado was begun. Activi- 
ties for the Multi-Well Experiment centered upon site acquisition, 
experiment planning and preparation, limited field activities, and 
analysis and evaluation. In Bartlesville Energy Technology Center's 
Reservoir Simulator Studies, development and refinement of the 2D 
and 3D lenticular reservoir/well simulator programs continued. 
Lawrence Livermore National Laboratory has continued develop- 
ing their codes to model fluid flow and pressure evolution in an ex- 
panding crack; efforts during the quarter have been directed 
toward the solution of a calculational instability, which develops 
when a constant pressure inlet boundary condition is imposed. At 
Los Alamos National Laboratory, effort was focused on two main 
areas: (1) field mapping of the double Helmholtz coil pair and (2) 
NMR T; relaxation measurements were carried out on a set of arti- 
ficial ceramic rock samples to investigate the effect of pore size on 
the NMR relaxation rate. At Sandia National Laboratory, data 
from three field tests of the borehole seismic system have been ana- 
lyzed and their results are included in this report. Although the 
Colorado Interstate Gas Company's cyclic dry gas injection experi- 
ment was essentially completed in March, follow-up work contin- 
ued through this quarter. The DOE Well Test Facility remained in 
Las Vegas during the quarter and enhancements and modifications 
continued in preparation for use in the Multi-Well Experiment. In 
conjunction with Sandia National Laboratory’s work in a tunnel 
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complex of the Nevada Test Site, a 100-ft hole was drilled and 
peo hen preparation for the follow-up Perforation Fracturing Ex- 
t. 


(DOE/BC/10106—26) Reservoir engineering, tran- 
testing, and Ley analyses of west- 

ae Dood oe 
SOs Be Nov 1981. Contract AC19- 


Inc., 
79BC10106. 0 A08/MF A01. Order Number 
DE82004879 


Tees in gas deliverability by massive hydraulic frac- 
Ww has been 


generalized to pressure buildup analy- 
ses of tests with short flow periods is developed. The parametric 
analyses are focused on those variables of MHF treatments over 
which the operator and engineer have some control. Improvements 
in pressure measurement techniques are suggested as well as rea- 
sons why MHF treatments have had limited success. 


(DOE/MC/08216—T2) Field activities . the 
oo = ogg test program in Meigs County, Ohio. Final 
iain Inc., Mor vote wv SA) 3 
aT tract AM21- 78MCO! C08216. 72p. 
/MF A01. Order Number DE82003636. 
An offset well test program was developed, which involved 


ly completed during August 1981. This report details the field 
activities during the and testing phase of the program. Co- 
lumbia Gas Well No. 10056 in Meigs County, OH, was chosen as 
the test site for the program. 


0310 Legislation And Regulation 


REFER ALSO TO CITATION(S) 20908, 22099 
20014 (NP—2901892) General Order No. 112-D. Rules 
mstruction, testing, 


governing co 
ation of utility gas gathering, transmissi 
piping systems. (California Public Utilities Commission, San 

rancisco (USA)). Jan 1980. 345p. California Public Utilities 
Commission, Room 525 OGF, 455 Golden Gate Avenue, 
San Francisco, CA 94102 $15.00. Order Number 
DE82901892. 

This report contains the text of California General Order 

No. 112-D. The purpose of these rules is to establish minimum re- 
quirements for the design, construction, quality of materials, loca- 
tion, testing, operations and maintenance of facilities used in the 
gathering, transmission and distribution of gas and in liquefied natu- 
ral gas facilities to safeguard life or limb, health, property and 
public welfare and to provide that adequate service will be main- 
tained by gas utilities operating under the jurisdiction of the com- 
mission. These rules are concerned with safety of the general public 
and employees’ safety to the extent they are affected by basic 
design, quality of the materials and workmanship, and requirements 
for testing and maintenance of gas gathering, transmission and dis- 
tribution facilities and liquefied natural gas facilities. 


20015 (PB—81-228488) Natural gas plan needed to pro- 
vide greater protection for high-priority and critical uses. 

to ote the Congress. (General Accounting Office, Wash- 
ington, DC (USA). Energy and Minerals SDiv.. 23 Mar 
1981. 57p. NTIS, PC A04/MF AO1. 

This report discusses natural gas legislation and programs 
implemented over the past decade and currently ongoing at the 
Federal, State, and local levels. It briefly highlights some of the 
shortcomings, inconsistencies, and incompatibilities between legisla- 
tive intent and program implementation at the various levels. 


0320 Transport, Pipelines, And Handling 
REFER ALSO TO CITATION(S) 22051, 22806 


, a See. SS 
ives. ational 
ington, DC (USA). Transportation Safety . 9 
PSS—81-1). NTIS. 
82901993. 


The usefulness and effectiveness of excess flow valves have, 
for several years, been widely and emotionally debated within the 
gas distribution industry and between that industry and the safety 
and regulatory agencies of the government. The National Transpor- 
tation Safety Board collected and analyzed data relevant to the 
availability, extent of use, and effectiveness of excess flow valves 
for gas distribution services. This report documents the findings of 
this analysis and presents data concerning the design and operation 
of available excess flow valves, the potential impact their use would 
have on pipeline safety, and the experiences of gas distribution 
companies which have used and tested excess flow valves. The 
Safety Board found that there are more than 150,000 excess flow 


search and Special Programs Administration (RSPA) leak report 
data indicates that, for the years 1978 and 1979, excess flow valves 
could have been effective in approximately 23% cf all reported dis- 
tribution system leaks. While gas distribution companies have expe- 
rienced false closures on some of the installed valves, the most fre- 
quently reported causes of these false closures were found to be 
preventable through improved industry operating and maintenance 
procedures. 


20917 the construction of the Alaska Highway 

ss 1¢; Sng apo (Alberta Ly Rag ne 
of Pipeline energy plant pip’ esign 

and Calgary). p18 Toronto, Ontario; Pergamon of Canada 

Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

“atiidhnes, tielanarteeatacdens taeneatiy cman 
able packages. The companies directing the construction of the 
pipeline portions are formed into four groups. The Canadian por- 
tion is in turn divided into five manageable-sized sections. The 
combined phases will span 6 years with the complete project in 
service in late 1985. Practical, timely information will be required 
both for day-to-day control and at a summary level for manage- 
ment. Close coordination and control of the numerous component 
activities is accomplished through a computer-based scheduling 
system. The regulatory structure requires more intensive reporting 
than for any previous energy project in Canada. Purchase of the 
major material items is being handled on a centralized basis by 
Foothills Pipe Line Co. in Yukon. 3 tables. (DLC) 


20918 Line pipe research in the Canadian Federal Gov- 
ernment. pp 21-29 of oe and energy — piping: 
design and technology. Toronto, Ontario; Pergamon of 
Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, In 1971, on behalf of the Canadian government, the Depart- 
ment of Energy, Mines and Resources initiated a comprehensive 
line-pipe program, the principal objective of which was to evaluate 
the suitability of commercially available line pipe, particularly from 
Canadian mills, for service in northern pipelines. Evaluation has 
been thorough and includes studies of mill and field welds, assess- 
ment of the uniformity of mechanical properties and of microstruc- 
ture, and determination of residual stresses, fracture toughness, and 
susceptibility to environmental cracking. For the past 5 years, re- 
search on mechanical damage has been carried out to determine by 
means of instrumented cyclic pressurization tests, the influence of 
dents, scrapes, and gouges on crack initiation. In this brief over- 
view, some highlights from the line-pipe program are presented as 
illustrative of the work EMR has been performing in the public in- 
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terest to ensure the integrity of pipelines operating in the Canadian 


High toughness line pipe for Arctic use. Shiga, C.; 
Otsubo, H.; Kamada, A.; Ohashi, N.; Hirose, K.; Mottate, 
H. (Kawasaki Steel Corp., Chiba, Japan). hee Be of Pipe- 
line and energy plant piping: design and technology. Toron- 
to, Ontario; Pergamon of - oe Ltd. (1980). 
From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 
age ete eed eee 
Arctic region. The authors have developed the three ways to man- 
ufacture 1 in thick, X70 and 0.72 in thick, X80 linepipes with high 
CV100 energy and good weldability. Controlled rolling is the most 
economical way to obtain plates for UOE forming. To get high 
CV 100 energy in this technique it is essential to control carbon and 
sulfur contents during steelmaking and amount of reduction in 
narrow temperature range between Ars point and about 40°C 
below it during rolling. Quenching and tempering of plate or pipe 
is more expensive process but makes it easier to obtain high CV 100 
value than controlled-rolling does. In these techniques it is hard to 
ensure sufficient BDWTT property without nickel addition which 
raises the cost. The authors have found that the special rolling 
process adopted prior to heat treatment is effective to improve 
BDWTT property without nickel. Quenching and tempering of 
UOE pipe assures high toughness throughout the base metal and 
the weld portion. 


20920 Design technology, production and principal fea- 
tures of multilayer pipes for trunk gas pipelines. Biletsky, 
S.M. (E.0. Paton Electric Welding Inst., Kiev, USSR). pp 
43-49 of Pipeline and vag 4 plant piping: design and tech- 
nology. Toronto, Ontario; Pergamon of Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

’ The development of new powerful gas transport systems re- 
quires a higher reliability of their service. The elimination of exten- 
sive fractures is attained by developing pipes of the new design, 
those with a multilayer wall. The production technology of the 
multilayer pipes from separate shells permits to produce pipes of 
different wall thickness in the same equipment and by using the 
same steel. 


20921 Weld cold cracking and sulfide stress corrosion 
cracking in Arctic grade line pipe. Tanaka, T.; Ito, Y.; Na- 
kanishi, M.; Kaneko, T.; Komizo, Y. (Sumitomo Metal In- 
dustries, Ltd., Amagasaki, Japan). — of Pipeline and 
energy plant piping: design and technology. Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

’ An investigation was conducted to produce the arctic grade 
line pipes in good qualities, ic, with low cracking susceptibility 
and high toughness in the HAZ. Selection of the low PCM line 
pipe steel plates was emphasized to decrease the risk of cold crack- 
ing, and the critical condition to prevent the cold cracking on girth 
weld was developed. Adequate Ca-treatment and decreasing the P/ 
sub CM/ reduced the risk of the SSCC in the line pipes. Moreover 
it is not recommended to add nickel to the line pipe steel plate for 
sour gas service, although the HAZ toughness of the low P/sub 
CM/-Ni steel was the highest. The tandem welding process, the 
GMA welding using alternative current power supply for the lead 
and the SAW for the trail, was newly developed to improve the 
HAZ toughness. 


20922 Recent its in welding materials for high 
performance Arctic grade line pipe production. Vasudevan, 
R. (Union Carbide Corp., Ashtabula, OH); Nakabayashi, 
M.; Makarchuk, J.D. pe 113-133 of Pipeline and energy 
plant piping: design and technology. Toronto, Ontario; Per- 
gamon of ees Ltd. (1980). 

From International conference on pipeline and energy plant 
oy - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
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Microalloys such as niobium are introduced into the line 
pipe steel composition to improve the strength and low-temperature 
notch toughness of the steel. In the submerged arc welding of these 
steels, because of the high dilution (65 to 70% is typical), a consid- 
erable amount of niobium enters the weld metal which may de- 
grade the weld metal notch toughness unless countervailing steps 
are taken. In this study, the effect of flux basicity, electrode chemis- 
try and heat input on the microstructure and notch toughness of re- 
sulting welds is examined. Results indicate that in order to achieve 
high notch toughness of seam welds in niobium bearing steels, the 
flux should be basic (to limit oxygen level in weld metal) and alloy- 
ing elements such as nickel and molybdenum should be added to 
the weld metal to suppress proeutectoid ferrite and promote acicu- 
lar ferrite. But in practical applications, such as in spiral welding, 
which demand the use of a fast freezing slag composition and hence 
an acidic flux, it was found necessary to have a microstructure with 
sufficient proeutectoid ferrite to obtain adequate toughness. With 
acidic fluxes, introduction of alloying elements into weld metal to 
favor acicular ferrite resulted in a deterioration of notch toughness 
because of high inclusion content (high oxygen level) which would 
act as crack initiation sites in a harder matrix associated with acicu- 
lar ferritic structure. A sufficient amount of proeutectoid ferrite, 
due to its ductility, can accommodate the imposed strains and avoid 
premature failure during fracture tests. 12 figures, 7 tables. 


0330 Properties 
REFER ALSO TO CITATION(S) 20891 


20923 (DOE/MC/10866—T10) Shale characterization 
and resource appraisal of Devonian black shales of the Appa- 
lachian basin. Monthly report. de Witt, W. Jr. (Geological 
Survey, Reston, VA (USA). Office of Energy Resources). 
Oct 1981. Contract AI21-79MC10866. 12p. NTIS, PC A02/ 
MF AOl1. Order Number DE82004191. 

Department of Energy funds for the US Geological Survey’s 
characterization and approval program have been exhausted. Final 
reports for 4 of the 9 projects of the program were released to 
METC during FY 1981, and the final reports for the remaining 5 
projects will be released shortly. Monthly progress reports will 
continue to be submitted to DOE until the last of the program 
work has been completed and the last of the project final reports 
submitted to METC. 


0340 Combustion 


20924 (CONF-8110159—1) Statistical analysis of burner 

: an overview. Scott, M.I. (Institute of Gas Technol- 
ogy, Chicago, IL (USA)). 1981. 9p. Institute of Gas Tech- 
nology, 3434 South State Street, IIT Center, Chicago, IL 
60616. Order Number DE82902121. 

From New York gas group meeting; Corning, NY, USA (15 
Oct 1981). 

An appliance burner properly adjusted at the manufacturer's 
rated input on natural gas will have flames that are free of yellow 
tips, flashback, and blowoff. If another fuel gas is combusted with- 
out readjusting the burner, the flame quality - that is, combustion 
characteristics - can be considered an indication of whether the 
new fuel gas is interchangeable with the original adjustment gas. 
The criteria for fuel gas interchangeability in terms of flame quality 
are - no yellow tips, no flashback, no blowoff, stable flames, con- 
stant heat output and negligible carbon monoxide generation. There 
are a number of formulae of uncertain validity which may be help- 
ful in determining if two gases are interchangeable. They may also 
be interchangeable but require burner adjustment. Based on the re- 
sults of this proposed solution, gas distribution companies will 
know the following: (1) whether a proposed substitute or supple- 
mental gas is interchangeable with the original gas; (2) based on the 
burner population, fuel pressure, etc., and a statistical analysis, the 
approximate cost of adjusting certain burners in the network so that 
the new gas will give satisfactory combustion performance; (3) 
which gases, satisfactory for sendout, to select based on an accept- 
able number of service calls - if several new gases are proposed; (4) 
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laboratory tests of interchangeability may also be considered if suf- 
ficient time is available. 


04 OIL SHALES AND TAR SANDS 


ae Se ek. Ga 


» McLean, VA MUSA Group). J 
Cc. items 
1973. Contract ACOOI-TBRASOLE 308p. NT S, PC. ‘A14/ 
MF AOl. Order Number DE82004 
See i dieedes daciiettnes cmmuendes onan atin 
work under DOE Management Support and Systems Engineering 
Naval Oil Shale Reserves Predevelopment Plan. The con- 
for the preparation of a Master Development Plan for 
es which comprise some 145,000 acres of oil shale lands 
Utah. The task of defining the development poten- 
es required that the resources of the Reserves be 
and the shale oil recovery technologies that are po- 
tentially compatible with this resource be cataloged. Additionally, 
processes associated with shale oil recovery like mining, materials 
beneficiation, upgrading and spent shale disposal have 


those that are commercially mature. Examples of the latter are ore 
crushing, certain gas clean-up systems, and pipeline transportation. 
Emphasis has been on documenting available design information 
such as, maximum module size, operation conditions, yields, utility 
requirements, outlet gas compositions, shale oil characteristics, etc. 
Cost information has also been included where available. 
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REFER ALSO TO CITATION(S) 20802 


20926 (NP—2902016) Economic evaluation of oil shale 
and tar sands resources located in the state of Utah. Phase I: 
final report. B < hong Wells, H.M. _— Univ., Salt 
Lake a (USA). tah Engin periment Station). 
Mar 1981. 230p. Division State Salt Lake City, 
Utah. Order Number DE82902016. 

Managing public lands for maximum social benefit is becom- 
ing an increasingly complex task. The growing need for domestical- 
ly produced mineral raw materials and energy, and the conflicting 
interests over the use of public lands, have added new dimensions 
to the management issues. This report covers the first phase of a 
long-term program initiated by the Division of State Lands to im- 
prove their capability to evaluate the tar-sand and oil-shale re- 
sources in Utah. The scope of this phase of the study was limited to 
examination and analysis of existing information and to develop- 
ment models for data processing and resource evaluation. The 
study was effective in identifying problem areas and demonstrating 
the potential value of the proposed systems for management of state 
lands. It is anticipated that effective evaluation of the oil-shale and 
tar-sand resources in Utah, supported by readily accessible physical 
data, will lead to improved management both in policy and in legis- 
lation so that a greater return to the public may be realized without 
discouraging hydrocarbon development. The use of these methods 
may be extended to other mineral resources and other departments 
to address regulatory, environmental, and social issues as well. 


0402 Site Geology And Hydrology 

REFER ALSO TO CITATION(S) 20935 

20927 (NP—2901882) pi em shale of the eastern 
Ti methods of sampling. Leim 


Highland er, 
H.W.; Matthews, R.D. aimee of Gas Technology, Chica- 
‘ IL SA); Tennessee Technological Univ., okeville 
Usa). t. of Earth Sciences). 1981. 67p. Institute of Gas 
echnology, Document Center, 3424 South State Street, 
Chicago, IL 60616 $7.50. Order Number DE82901882. 
The following are presented in this field trip guidebook: ge- 
ology (origin and extent, local stratigraphy); sampling (problems in 
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sampling of rock, objectives of sampling, identification of samples, 
method of sampling, suggested sampling design); recent studies; and 
road log. 44 references. (ATT) 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 20657, 20667, 20681, 20936, 20937, 20938, 
20939, 20943, 20944, 20945, 20947, 20948, 20949, 20950, 20951, 20955, 22806 


E/LC/10787—86) Investigation of the Geo- 
kinetics Horizontal In Situ Oil Shale rie 
Quarterly report, July, August, September 1981 J.R. 
(Geokinetics, Inc., Salt Lake City, UT (USA)). Nov 1981. 
Contract FC20-78LC10787. 30p. NTIS, A03/MF AO1. 
Order Number DE82004273. 

Progress is reported on developing an in-situ process for re- 
covering shale oil. On July 23, Retort No. 24 was shut-in. Produc- 
tion for the life of Retort No. 24 totaled 12,741 barrels of crude 
shale oil. A contract was made with the United States Defense Fuel 
Supply Center to furnish them with 5000 barrels of crude shale oil. 
Shipments were made by tanker trucks to the Anvil Points Oil 
Shale Research Facility near Rifle, Colorado to fulfill this contrac- 
tual agreement. A shipment of 120 barrels of crude shale oil was 
made to Mobil Research Company. Retort No. 26 was loaded with 
explosives on August 5 and 6. This operation was carried out total- 
ly by Geokinetics’ personnel. On August 7, Retort No. 26 was det- 
onated. Again all blasting operations were carried out by Geokine- 
tics personnel. According to initial indications the Retort No. 26 
blast was highly successful. Following the blast of Retort No. 26 all 
efforts were turned to the ignition of Retort No. 25. Equipment and 
piping were set in place and the instrumentation systems were 
wired in. Ignition for Retort No. 25 is scheduled for mid to late 
October. The Retort No. 26 Post-blast Coring Program continued 
through the end of this quarter. With the ignition of Retort No. 25 
the analytical lab began constant monitoring of the retort burn. 


20029 + (LBL—11990, pp 8.42-8.47) Structural 


require- 

ments for the abandonment of in-situ retorts. Rati J.L,; 

Goodman, R.E. Jul 1981. NTIS, PC Al6/MF AOl1. Order 
Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this study is to provide p: estimates 

of the subsidence potential and to evaluate the decrease in subsi- 

dence resulting from use of a structural grout in the retort cham- 


bers following pyrolysis. 


(STTFUA—81/11, pp 293-300) Solar oil shale re- 
ome reactor. Taylor, R.W. (Lawrence Livermore Nation- 
al Lab., CA). Jul 1981. NTIS, PC A15/MF AOl. Order 
Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 

Jan 1981). 

vs p> — PEE RE RCO TN 
reviewed, an idealized heating scheme for oil shale is hypothesized. 
A solar apparatus is presented which is expected to accomplish the 
heating scheme. Additionally, some test-facility needs are discussed. 
(LEW) 


20931 (UCID—18595-Rev.1) Oil shale project large 
retort run run L-3, Ackerman, F.J.; Sandholtz, 
W.A,; Fangs J.H.; Carley, J.F.; Tripp, L.J.; Rothman, AJ,; 
ow H. (Lawrence Livermore National Lab. CA 
(USA)). 23 Nov 1981. Contract W-7405-ENG-48. 79p. 
NTIS, PC A05/MF A01. Order Number DE82005109. 

L-3 was a combustion experiment in the 6.0 Mg retort con- 
ducted on May 7-12, 1979. Perhaps the most important conclusion 
is the high yield (83% of FA) that was achieved using a broad par- 
ticle size distribution (-30.5 cm, +0.001 cm) with 15 to 20% of the 
shale larger than 15 cm. The nonuniform flow in the retort was 
closely predicted by the changing shape of the steam front. Steam 
front measurements made after the run indicated that the flow dis- 
tribution through the bed was little affected by the retorting and 
combustion processes. Therefore, use of the steam front as a diag- 
nostic tool for pre-assessing bed characteristics appears promising. 
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The technique of ignition by hot-gas-preheating worked satisfactori- 
ly. No oxygen was observed in the exit gas during the entire retort 
operation. The temperature of the retort front was controlled by 
the air flux; no run-away temperatures were encountered when 
making the step grade change from 18-36 gal/ton. The hydrogen 
concentration in the exit gas reached approximately 18% in the rich 
(36 gal/ton) shale at the bottom of the bed. This is the highest con- 
centration we have seen in any of our retorting experiments. The 
offgas composition appears to provide a potential means for re- 
motely monitoring transitions from one average shale grade to an- 
other in modified in-situ retorts. A factor-of-three change in the 
CO/CO; ratio was observed as the combustion front moved from 
the 18 gal/ton to 36 gal/ton shale; also, about a factor-of-two 
change occurred in the rate of production of CH,, Hz and CO. 


20932 (UCID—19261) Oil shale project run summary 
large retort run L-1, Sandholtz, W.A.; Raley, J.H.; Gallo- 
way, T.R.; Rothman, A.J.; Biermann, A.H.; Smith, G.S. 
(Lawrence Livermore National Lab., CA (USA)). 23 Nov 
1981. Contract W-7405-ENG-48. 87p. NTIS, PC A05/MF 
AO1. Order Number DE82006176. 

L-1, a Modified In-Situ run, was performed in the 0.9 x 6.1 
m retort on April 12 to 16, 1977. The retort charge was Anvil 
Points shale. L-1 showed that reasonable oil yields (72% of Fischer 
assay) can be achieved even from rubble beds which induce com- 
plex nonuniform gas flow patterns. (DLC) 
20933 Regional refining models for transportation fuels 
from shale oil and coal syncrudes. Sefer, N.R. pp 189-199 of 
Alternate fuels. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 

ing congress and exposition; Detroit, MI, USA (23 Feb 1981 

nofieny linear soogueamning ae were feveloped fe 
Rocky Mountain, Mid-Continent, and Great Lakes regions to make 
future product volumes and qualities that were forecast for 1995. 
Shale oil and coal oil syncrudes were introduced as part of the raw 
materials slate. Cases were run to evaluate conventional products, 
maximum diesel fuel, and broadcut fuel in all regons. Methanol, 
ethanol, MTBE or synthetic naphtha were evaluated at 10% each 
in gasoline blends along with syncrude components. Composition 
and qualities of the fuels were determined. Effects on raw materials, 
energy consumption, and investment costs indicate somewhat more 
benefits for broadcut fuel than for maximizing diesel fuel. Gasoline 
supplements also show advantages in raw materials and energy con- 
sumption. 


20934 Cold Lake high pressure steam distribution system. 
Telford, A.S.; Mogensen, A.C.; Chambers, N.A. (Esso Re- 
sources Canada Ltd., Calgary, " Alberta). pp 15-20 of Pipe- 
line and energy plant piping: design and technology. Toron- 
to, Ontario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, Esso Resources Canada Limited plan to produce and up- 
grade bitumen from the oil sands of the Cold Lake area of Alberta. 
Production will be achieved at each well through successive steam 
stimulation-production cycles. Eighty percent quality steam will be 
transported from two steam generation centers to well clusters by 
means of a high pressure pipeline network. Material considerations, 
— pipeline patterns, expansion loops and pipe supports are de- 
scribed. 
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REFER ALSO TO CITATION(S) 20757, 20847, 20892, 20923, 20945, 20956 


20935 (LBL—11990, > oe 8.13-8.18) Characterization of 


two cores from the Naval Shale Reserve number 1, Giau- 

que, R.D.; Fox, J.P.; Smith, J.W. Jul 1981. NTIS, PC A1l6/ 
MF AO1. Order Number DE82005575. 

| & Environment Division, annual report, FY 1980. 

ysis of mineral phases, elemental concentrations, and 

dts datum at aie ae ee 

pleted on two cores on Colorado's Naval Reserve No. 1 from the 
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Green River Formation. The parameters measured and the analyt- 
ical techniques used are listed. These measurements were carried 
out at three laboratories: Laramie Energy Technology Center, 
Lawrence Berkeley Laboratory, and Los Alamos Scientific Labora- 
tory. Typical histograms of mineral phases and trace elements for 
core 15/16 are shown in figures 2 and 3. The range of results for 
both cores for 65 of these variables are summarized in tables 2 and 
3. In general, the range of values for each variable is very similar 
for the two cores. These results generally illustrate the degree of 
horizontal uniformity across the Green River oil shale deposit. This 
result is remarkable for a sedimentary deposit where variations of 
an order of magnitude or more are common. Individual composited 
sample results for 48 elements, eight minerals, and oil and water 
content were entered into a computerized statistical program pack- 
age. Subsequently, relationships between minerals, elements, oil, 
and water content were established. Composited samples were 
treated as individual groups, based on geologic stratigraphic zones 
in each core. 


20936 (LBL—11990, pp 8.19-8.24) Partitioning mode for 
Hg in simulated in-situ oll shale retorts. Fox, J.P. Jul 1981. 
NTIS, PC A16/MF A01. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Previous work indicated that the amount of Hg volatilized is 
a function of maximum retorting temperature and that volatilized 
Hg may adsorb or condense on the cool shale ahead of the reaction 
zone and be released from the rotort as a pulse toward the end of 
the run. These observations were explored this year from a theo- 
retical standpoint by hypothesizing chemical reactions that take 
place during retorting and by computing partial pressures of Hg 
and gaseous species distribution in the four zones of an in-situ oil 
shale retorting system. This year, a theoretical framework for inter- 
preting the partitioning data presented in last year’s report was de- 
veloped. The qualitative model interprets the partitioning of Hg in 
terms of mineral decomposition, reduction, oxidation, shale-product 
interactions, and kerogen conversion. Thermochemical calculation 
procedures were developed within this framework and used to in- 
vestigate the volatility and stable gas-phase species of Hg. This 
work is summarized here. 


(LBL—11990, pp 8.24-8.28) Partitioning of As, 
Cd, Hg, Pb, Sb, and Se during simulated in-situ oil shale re- 
Girvin, D.C.; Hodgson, A.T.; Harris-Winston, G.J.; 
Pollard, M.J. Jul 1981. S, PC "A16/MF AOl. Order 
Number DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
The purpose of this program, which is entering its third 
year, is to investigate the partitioning of As, Cd, Hg, Pb, Sb, and 
Se during simulated in-situ oil shale retorting. A six-kg LBL labora- 
tory-scale retort, which was specifically designed and built for the 
program, is being used to determine the effects of retort operating 
conditions, such as temperature regime and gas composition, on ele- 
mental partitioning. A major goal of the investigation is to make 
continuous direct measurements of As, Cd, Hg, and Se in oil shale 
retort offgases. Gas monitoring instrumentation based on ZAA 
spectroscopy is being developed for this purpose. Conventional 
analytical methods are being adapted, as necessary, and applied to 
the measurement of the six elements in shale oils, retort waters, and 
raw and spent shales. 


20938 (LBL—11990, pp 8.28-8.32) On-line measurement 
of trace elements in oil le offgases by Zeeman atomic ab- 
sorption spectroscopy. Girvin, D.C.; Pollard, M.J. Jul 1981. 
NTIS, PC Al6/MF AOl. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this program, which is entering its third 
year, is to develop and apply ZAA spectroscopy for direct on-line 
trace element analysis of gases. The specific objectives are to (1) 
develop highly stable light sources and accurate calibration tech- 
niques for each of these elements; (2) design and build two ZAA 
spectrometers for analysis of gas streams, one for Hg for field and 
laboratory use and a second for As, Cd and Se for laboratory use; 
(3) design and build appropriate gas sampling and metering systems; 
and (4) tests these instruments in the offgas streams of laboratory- 
scale and pilot-scale oil shale retorts. Two major changes have been 
made to the Hg ZAA spectrometer which was built last year. A 





new Hg light source temperature controller and a new stainless 
steel furnace have been built, tested, and incorporated into the Hg 
ZAA spectrometer. This spectrometer has been used this year to 
measure Hg vapor in the retort offgas stream produced during five 
of the six LBL oil shale retorting experiments. In addition, the ac- 
curacy of the dynamic Hg calibration device, which generates a 
saturated stream of Hg vapor and is used to calibrate the Hg ZAA, 
has been examined over a wide range of gas flows. Finally, a new 
ZAA furnace for continuous on-line analysis of As, Cd, and Se in 
gas streams has been designed and built and is ready for testing. 
These accomplishments are described. 


20939 (LBL—11990, pp 8.32-8.35) Analytical methods 
for trace elements in oil shale and retorting products. Hodg- 
son, A.T.; Harris-Winston, G.J.; Clem, R.G. Jul 1981. 
NTIS, PC Al6/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Analytical methods that we have studied for analyzing the 
retorting components shale, shale oil, retort water, and offgas are 
shown in Table 1. During the past year, we have performed graph- 
ite furnace atomic absorption spectroscopy (AAS), x-ray fluores- 
cence spectrometry, and neutron activation analyses on shale, oil, 
and water samples. In addition, we have developed and tested a va- 
riety of analytical methods for Hg in all retorting components. Ad- 
ditional analytical development work is required for Cd in shale 
and oil and for Cd, As, Se, Sb, and Pb in offgas. 


20940 Concentration and selective identification of nitro- 
gen- and oxygen-containing compounds in shale oil. Shue, 
F.F.; Yen, T.F. (Univ. of Southern California, Los Ange- 
les). Analytical Chemistry; 53: No. 13, 2081-2084(Nov 1981). 
Contract 79-EV 10017.000. 

Nitrogen- and oxygen-containing compounds in shale oil 
maltene fraction were concentrated by FeCls-clay complexation 
chromatography. Fractions of the heterocompound concentrate and 
the hydrocarbon concentrate constituted 22 and 78% by weight of 
the total material, respectively. Nitrogen and oxygen contents of 
the heterocompound fraction were enriched up to 5 to 6 times 
those of the hydrocarbon fraction. Combined gas chromatography/ 
mass spectrometry analysis of the intrinsic basic nitrogen com- 
pounds aided in identification of pyridine homologues and benzolo- 
gues as the major components. The basic nitrogen compounds de- 
rived from lithium aluminum hydride reduction contained pyridine 
homologues and benzologues and lesser amount of aromatic amines. 
Chemical structures of their precursor amides and a-carbonylpyri- 
dines were proposed. 


20941 Formation of rosette carbon in the fly-ash from the 
combustion of delayed bitumen coke. Nandi, B.N.; MacPhee, 
J.A.; Ciavaglia, L. pp vp of Carbon '80. Preprints. Bad 
tise Germany; Geinihe Keramische Gesellschaft e.V. 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The origin and formation of rosette-type carbon from the 
combustion of the delayed coke obtained from Athabasca bitumen 
has been studied by various techniques. This delayed coke contains 
10-14% heavy residual oil which, during combustion, produces 
carbon of rosette structure. The various proportions of 
aromatic:aliphatic carbon in bitumen and its products were deter- 
mined by ‘°C n.m.r. spectroscopy. This aromaticity, as well as mo- 
lecular weight was correlated with the development of mesophase 
of different shape and structure detected by optical microscopy. 
The origin of the rosette-type structure in the fly ash is discussed in 
the light of these results. 


20942 Effects of flow improver additives on distillate 
fuels from oil shale. Frankenfeld, J.W.; Taylor, W.F. pp 43- 
51 of Engines, fuels and lubricants: a perspective on the 
future. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1980). 

The ability of additives to improve the cold flow properties 
of shale oil distillates boiling in the diesel fuel range was evaluated 
using hydrotreated shale oils as model fuels. Crude oil shale from 
Occidental Oil Shale Company was fractionated to give three liq- 
uids in the diesel fuel boiling range. Each fraction was hydrotreated 
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to three different severities to afford 9 different model fuels. A vari- 
ety of commercial and experimental additives were evaluated as 
cold flow improvers in these fuels as treat levels of 0.04 to 0.4 wt. 
%. Both the standard pour point test (ASTM D97) and a more 
severe low temperature flow test were employed. Reductions in 
pour points of from 0 to 70°F and improvements in a low tempera- 
ture flow test from 0 to 16°F were achieved. It is concluded that 
flow improver additives can play an important role in improving 
the cold flow properties of future synthetic fuels of the diesel type 
derived from oil shale. 


0406 Direct Uses And By-products 


20943 Se pp 8.36-8.39) Development of low 
cost grouts from spen ott bale. Persoff, P. Jul 1981. NTIS, 
PC Al6/MF AOL O1 Onder Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this program, which was started in June 
1978, is to evaluate low-cost grouts incorporating spent shale for 
grouting abandoned in-situ retorts to achieve structural integrity 
and reduced permeability. During FY 1980, a series of low-cost 
grouts was prepared containing only spent shale, sand, water, and 
less than 10% cement. After curing, these grouts were tested for 
permeability and uniaxial and triaxial compressive strength. Com- 
parison of the strength tests with model calculations indicate that 
these grouts do not give enough strength to permit any additional 
resource recovery by pillar extraction, but the permeabilities ob- 
served may be low enough to prevent leaching by groundwater. 
Additional work was done to determine post-retorting heat treat- 
ments that could improve the performance of spent shale grouts. 
Spent shale was heated at various tempertures under various atmos- 
pheres. The results of this work tentatively indicate that heating 
spent shale under an autogenous atmosphere or flowing Ne gas at 
800°C 850°C enhances setting. 


20944 (LBL—11990, pp 8.39-8.42) Prediction of the pen- 
etration distance of spent shale in an in-situ retort. Thomsen, 
N.A.; Persoff, P. Jul 1981. NTIS, PC Al6/MF AOl1. Order 
Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this program is to theoretically and experi- 
mentally examine the flow of particulate grouts through porous 
media. Particulate grouts usually have non-Newtonian fluid proper- 
ties which have been the main concern of the flow problem. In this 
report derivation of a mathematical equation for predicting grout 
penetration distance is described and plans to test it experimentally 
are discussed. (ATT) 
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20945 (LBL—11990, pp 8.1-8.3) Oil shale research. Fox, 


J.P. Jul 1981. NTIS, PC Al6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The Oil Shale Research Program at the Lawrence Berkeley 
Laboratory is concerned with the far-reaching environmental con- 
sequences of shale oil production: air, solid waste, and water pollu- 
tion. The program is concerned with the characterization, trans- 
port, fate, and control of organic, organometallic, and inorganic 
compounds synthesized or released during retorting. A number of 
previously unrecognized or little understood environmental con- 
cerns have been identified, such as in-situ leaching, air emission of 
toxic trace elements, and aqueous effluent disposal. These concerns 
are being studied at LBL in basic and applied research programs in 
these areas. The goal of the program is to develop the scientific in- 
formation necessary to understand and, ultimately, to control envi- 
ronmental problems. 
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0409 Waste Research And Management 


REFER ALSO TO CITATION(S) 20943, 20944 


(DOE/LC/01761—T3) Spent oil shale/H2S scrub- 
bing. Reaction kinetics determination and continuous reactor 
design. Phillips, T.T. (Wyo Univ., Laramie (USA)). 
Dec 1981. Contract AS20-79L.C01761. 70p. NTIS, PC A04/ 
MF AOl1. Order Number DE82004304. 

An experimental study of the reaction between HS and cal- 
cium carbonate in spent oil shale was conducted to study the possi- 
bility of using this reaction to remove HgS from oil shale retort off 
gas. The high water content in actual retort off gases causes a sig- 
nificant reverse reaction. Consequently, the rate equation had to be 
modified to account for the reverse reaction before it could be used 
to model commercial retorting conditions. The reverse reaction 
limits H,S removal at low temperature. However, good removal is 
achieved at high temperatures, e.g., 92% removal at 1100°K. The 
reaction rate is sufficiently rapid at high temperatures that the con- 
version is limited by the temperature profile, not by the reaction ki- 
netics. This reaction is a promising method for reducing the pollu- 
tion potential of shale retort off gas with minimal processing costs. 


20947 (LBL—11990, pp 8.4-8.8) Speciation of inorganic 
and arsenic compounds in oil shale waters. 


organic : process 

Fish, R.H.; Fox, J.P.; Cantor, J.; Babbitt, P.C.; Brinckman, 
F.E.; Jewett, K.L. Jul 1981. NTIS, PC Al6/MF AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual report, FY +~ 

The purpose of this program is to identify and quantify th 
organometallic and inorganic species present in shale oils, ron Dasa 
waters, gases, and leachates from oil shale solid wastes and to 
evaluate the data in an environmental context. Organic and inor- 
ganic arsenic compounds were speciated in seven oil shale process 
waters, including samples from simulated, true, and modified in-situ 
processes using a high-performance liquid chromatograph automati- 
cally coupled to a graphite furnace atomic absorption detector 
(HPLC-GFAA). The molecular forms of arsenic at ppM levels in 
these waters were identified for the first time and shown to include 
arsenate, methylarsonic acid, and phenylarsonic acid. An arsenic 
specific fingerprint chromatogram was obtained for each process 
water. This work indicates that potentially toxic organic and inor- 
ganic arsenic compounds of appreciable concentrations are either 
released or synthesized during oil shale retorting processes using 
present-day technology. These compounds may be bioaccumlated 
in soils, water, and edible biota at appreciable distances from the 
retorting site and may thus represent potential health hazards for 
humans as well as a threat to aquatic species. 


20948 (LBL—11990, pp 8.8-8.12) Identification of car- 
boxylic acids in oil shale process waters. Babbitt, P.C.; Fish, 
R.H.; J h, L.H.; Newton, A.S. Jul 1981. NTIS, PC A16/ 
MF AOl. ler Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this work is to identify and quantitate car- 
boxylic acid ligands that may be associated with trace metals in oil 
shale process waters using capillary column gas chromatography- 
mass spectrometry (GC-MS). The original method and early results 
are described in the Energy and Environment Division Annual 
Report 1979. This year we improved the chromatographic separa- 
tion and identification procedure for carboxylic acids and elucidat- 
ed some new low-molecular weight compounds by modifying the 
derivation procedure. We also initiated work to quantitate identi- 
fied compounds by capillary GC. This work is described in this 
report. 


20949 (LBL—11990, pp _ 8.57-8.61) en a 
wastewater from modified in-situ oil shale retorting. J 
B.M.; Sakaji, R.H.; Daughton, C.G. Jul 1981. NTIS, PC 
A16/MF AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
The purpose of this program is to develop treatment systems 
capable of upgrading gas condensate and retort water for on-site 
reuse. Emphasis is on the modification of, and novel approaches to, 
standard treatment technology (physical, chemical, and biological 
processes) to upgrade the wastewaters by the most economical 
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means. Experimentation has included determining the feasibility of 
such novel schemes as the use of co-generated solid wastes as treat- 
ment agents. During FY 1980, work continued in developing a 
treatment system for retort waters. Coagulation-flocculation was 
further investigated and studies were initiated on foam fractionation 
to remove suspended materials from retort waters. Biological oxida- 
tion of organic compounds in retort water was also investigated. 
These studies are summarized in this report. (ATT) 


20950 > ee .62-8.66) be hn and spent shale 
for the treatment of waters. Sakaji, R.H.; 
Jones, B.M.; co AY C.G. Fal 1981 1981. NTIS, PC A16/MF 
AOl. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Several continuous-flow columns of either raw or spent 
shale were successfully operated. These tests are summarized. It 
was difficult to reach a conclusion on the feasibility of using either 
raw or spent shale for retort water treatment because of the limited 
availability of samples. Experiments using raw shale demonstrated 
that for dissolved organic carbon (DOC) and color removal, the 
effect of shale particle size was more important than surface load- 
ing rate. Spent shale was capable of decreasing the dissolved inor- 
ganic carbon (DIC) concentration by 98% for a short period of 
time. Spent shales were also investigated by addition of the spent 
shale to retort water to create a slurry. Removal of DIC was ac- 
complished, but the quantity of shale required would make liquid- 
solid separation by conventional means difficult. 


oy . oe pp 8.66-8.69) Steam 
contents retort water. Pearson, F.; 
Biyamandogh Nurdogan, Y.; Wong, S. 
S, PC IgM AOl. Order Number DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
The p+ of this investigation, was to relate steam strip- 
per performance to process characteristics such as the steam-to- 
water ratio. This data would permit assessment of the technical and 
economic feasibility of including steam stripping in an oil shale 
wastewater renovation process train. This year we initiated work to 
investigate the feasibility of removing NHs, alkalinity, and organic 
C from in-situ retort water and gas condensate. We used a batch 
steam stripper to estimate the minimum steam-to-water ratio for ef- 
fective removal of these constituents, and we designed and operat- 
ed a prototype continuous-flow stripper column to develop stripper 
design criteria. This work is reviewed in this report. 


20952 oo, pp 8.70-8.74) Analytical problems 
in monitoring retort water treatment. we yn C.G.; Jones, 
B.M.; i, R.H. Jul 1981. NTIS, PC Al6/MF AOl. 
Order Soaks DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

This year, in trying to develop treatment processes for retort 
water, we looked more carefully at what is required in defining and 
determining the effectiveness of treatment. Analytical methodology 
is crucial to the development of any treatment scheme and to the 
elucidation of the causes of a particular process’s shortcomings. Our 
investigations have concentrated on delineating the possible pitfalls 
in commonly used methods, such as measuring chemical oxygen 
demand (COD), organic carbon (OC) oil and grease, and suspended 
solids. New methods and improvements have been instituted for oil- 
and-grease determination and for cell biomass concentration. Con- 
siderable effort has been invested in the validation of the COD test 
as applied to retort water. The results and conclusions of these in- 
vestigations are presented. Some of the unique sampling and analyt- 
ical problems encountered with retort waters are described, and so- 
lutions developed are presented. The concepts presented here were 
developed from original investigations into the analytical chemistry 
of retort waters. 


20953 (PB—81-234742) Field studies on Paraho retorted 
oil shale lysimeters: leachate, vegetation, moisture, salinity, 
and runoff, 1977-1980. Final report. Kilkelly, M.K.; Harbert, 
H.P. III; Berg, W.A. (Colorado State Univ., Fort Collins 
(USA). Dept. of Agronomy). Aug 1981. 98p. NTIS, PC 
A05/MF AO1. 

A disposal scheme for Paraho retorted shale utilizing lysi- 
meters to simulate a low-elevation (dry site) and a high-elevation 
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(moist site) was constructed. Objectives of the study were to inves- 
tigate (1) vegetative stabilization of Paraho retored shale, as affect- 
ed by leaching and soil cover treatments; and (2) moisture and solu- 
ble salt movement through the soil/shale profile. After intensive 
management and four growing seasons, only a sparse (2% to 3%) 
cover of perennial vegetation resulted on the Paraho retorted shale. 
In contrast, good to excellent cover was established and maintained 
on the soil control and soil-covered retorted shale treatments. Ini- 
tial leaching and irrigation for plant establishment produced perco- 
late from drains below the compacted shale zone. The percolate 
from the Paraho retorted shale treatment measured a maximum 
electrical conductivity (EC) of 35 mmhos/cm and pH of 11.4. The 
soil control produced percolate with a maximum EC of 8.5 
mmhos/cm and a pH of 8.3. Each spring the high-elevation lysi- 
meter received supplemental irrigation to simulate a zone of higher 
precipitation. Percolate produced from these irrigations exhibited a 
general overall reduction in both EC (33 to 11.4 mmhos/cm) and 
pH (11.4 to 8.6) by 1980 on the Paraho retorted shale treatment. 
The low-elevation lysimeters did not receive additional spring irri- 
gations and no percolate was produced from the unleached treat- 
ments. 
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REFER ALSO TO CITATION(S) 20936, 20937, 20938, 20939 


20954 (LBL—11989) Oil shale and coal research FY 
1980. (Lawrence Berkeley Lab., CA (USA)). Mar 1981. 
Contract W-7405-ENG-48. 87p. NTIS, PC A0OS5/MF AOl. 
Order Number DE82002825. 

The program is concerned with the environmental conse- 
quences of shale oil production: air, solid waste, and water pollu- 
tion. The program is concerned with the characterization, trans- 
port, fate, and control of organic, organometallic, and inorganic 
compounds synthesized or released during retorting. A number of 
previously unrecognized or little understood environmental con- 
cerns have been identified, such as in-situ leaching, air emission of 
toxic trace elements, and aqueous effluent disposal. This document 
contains 18 individual summaries of various research topics, ar- 
ranged under the following headings: characterization studies, parti- 
tioning studies, retort abandonment, wastewater treatment studies, 
and coal research (water). Separate abstracts were prepared for 17 
of these papers; the remaining paper was previously processed for 
the data base. (DLC) 


20955 (LBL—11990, pp 8.48-8.53) Investigation of oo 
tering “4 the modified in-situ oil shale 
Mehran, M.; Narasimhan, T.N.; Fox, J.P. Jul 1981. PNTIS, 

PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The purpose of this work is to investigate hydrogeological 
impacts of vertical modified in-situ (VMIS) retorting using predic- 
tive, numerical modeling techniques. The dewatering and reinva- 
sion processes at federal lease tracts C-a and C-b are investigated 
using an integrated finite difference model that incorporates saturat- 
ed-unsaturated flow to carry out parametric studies and long-term 
simulations. The approach, conceptualization, assumptions, and sig- 
nificant findings of previous modeling efforts were reviewed. The 
dewatering process through internal drainage was simulated by a 
numerical model that incorporated saturated-unsaturated flow 
under isothermal conditions. Two broad scenarios, namely, a fixed 
geometry retort and an expanding retort, were investigated. A sen- 
sitivity analysis of mine dewatering in an expanding retort was per- 
formed to examine the effects of saturation, hydraulic conductivity, 
material distribution, porosity, and anisotropy. For purposes of un- 
derstanding possible long-term consequences, 30- and 60-year simu- 
lations of dewatering were carried out for the C-a and C-b tracts 
taking into account their respective rates of mine expansion. The 
results were compared with those of previous studies wherever 
such comparison was possible. The process of reinvasion was also 
simulated, but in a less comprehensive manner. The results of this 
study are summarized. 
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20956 (LBL—11990, pp 8.53-8.56) Mathematical model 
for leaching of organic from in-situ retorted oil shale. 
Hall, W.G.; Selleck, R.E.; Thomas, J.F. Jul 1981. NTIS, PC 
A16/MF A0O1. Order Number DE82005575. 

In Energy & Environment Division, annual FY 1980. 

The purpose of this program, is to investigate selective 
leaching as a means of minimizing the impact of abandoned in-situ 
retorts on local water quality. In this approach, water would be in- 


ganic compounds through the in-situ retort and into the surround- 
ing aquifers. The resulting model will be used to predict the 
number of pore volumes that must be treated to produce a leachate 
with a sufficiently low concentration of organics and inorganics. 
This year we conducted additional batch and continuous-flow 
column leaching experiments to develop kinetic constants for use in 
the leaching and transport model, and we initiated analyses to de- 
velop a mathematical model of the leaching process. This work is 
summarized in this report. 
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REFER ALSO TO CITATION(S) 20802, 23531 


20957 (NP—2901535) New Mexico's energy 
‘81. Annual report of Bureau of Geology in the Mining and 
Minerals Division of New Mexico Energy and Minerals De- 
partment. Arnold, E.C.; Hill, J.M. (comps.). (New Mexico 
Energy and Minerals Dept., Santa Fe (USA)). 1981. 62p. 
New Mexico Energy and Minerals Department, Santa Fe, 
NM. Order Number DE82901535. 

Although production of UsOs declined only slightly in 1980, 
New Mexico's share of domestic production has declined from 48% 
in 1976 to 35% in 1980. Production projections indicate a continued 
decline in 1981 and lower production until at least 1984. New 
Mexico has 41% of total domestic reserves producible in the $50- 
per-lb cost category. In keeping with the anticipated steady deple- 
tion of reserves, production of crude oil in New Mexico was 69.9 
million bbls, a 6.3% decline in production from 1979. Condensate 
production of 5.4 million bbls in 1980, however, represented an in- 
crease of 7% from 1979 production. Although natural gas produc- 
tion was the lowest since 1970 and declined by 2.6% from 1979 
production, 1980 was the 15th year that production exceeded 1 tril- 
lion cu ft. Despite declines in production, the valuation of oil and 
gas production has increased significantly with oil sales doubling 
from the previous year and gas sales increasing by $409 million be- 
cause of higher prices. Reserves have been estimated to be 959 mil- 
lion bbls of crude oil and 17.667 trillion cu ft of natural gas. Pro- 
duction of 19.5 million short tons of coal in 1980 represented a 33% 
increase over 1979 production and an increase of 157% since 1970. 
Coal resources in New Mexico are estimated to be 180.79 billion 
short tons, and production is projected to increase to 39.61 million 
tons in 1985 and 67.53 million tons in 1990. The most notable devel- 
opments in geothermal energy have been in technical advances in 
drilling, testing, and applications, especially in the area of hot dry 
rock systems. The U.S. Bureau of Land Management has issued 113 
geothermal leases that remain active. Recent geothermal explora- 
tion activity has been detailed for 21 companies. 
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oN 
deposits Taylor rch i pp 6. pp 65-71 1 of Biogeochemistry of an- 
cient and modern environments. whee of the fourth 
international symposium on environmental biogeochemistry 
and, conference on biogeochemistry in relation to the 
mining industry and environmental pollution. Canberra, 
Australia; Australian Academy of Science (1980). 

From 4. international symposium on environmental biogeo- 
chemistry; Canberra, Australia (27 Aug 1979). 

Evidence on the changing atmosphere of the earth from ob- 
servations of uranium mineralization is presented. The unoxidized 
condition of uraninite in ancient detritals provides evidence of an 
extremely low redox potential of the ancient atmosphere. Some of 
the most characteristic uranium ore types are considered: conglom- 
erate, Alligator Rivers (‘vein-type’), hydrothermal and sandstone. 
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(DPST—81-141-6) Preliminary study of the urani- 
of the Durham Triassic 
Harris, ; Thayer, P.A. 
de Nemours (E.I.) and Co., Aiken, SC (USA). 
River Lab.; oe Carolina Univ., Wilmi 
as of Earth Sciences). 1981. Contract ACO09- 
00001. 92p. NTIS, PC A0S5/MF A0Ol1. Order Number 
DE82004552. 

This report presents results of a four-channel spectrometric 
survey of the northern part of the Durham Triassic basin and adja- 
cent Piedmont, North Carolina. Gamma-ray spectrometric meas- 
urements were obtained at 112 localities from 136 different litholo- 
gies. The nominal sampling density in the Durham Basin is one site 
per 2 mi* Surface radiometric surveys reveal no anomalous radio- 
activity in the northern part of the Durham Basin. Uranium con- 
centrations in Triassic rocks are from 0.6 to 9.7 ppM and average 
2.9 ppM. Mudrocks contain from 1.3 to 9.7 ppM, and the average is 
4.5 ppM. Sandstones contain from 0.6 to 8.8 ppM, and the average 
is 2.5 ppM. Fanglomerates contain the lowest concentrations of ura- 
nium, from 1.4 to 2.0 ppM, for an average of 1.8 ppM. Uranium/ 
thorium ratios average 0.27 for Triassic rocks and are from 0.04 to 
1.85. The mean log uranium/log thorium for Triassic rocks is 0.37. 
Mudrock has the highest average uranium/thorium ratio (0.32), and 
the range is 0.09 to 0.66. Sandstones have an average uranium/thor- 
ium ratio of 0.26, and the range is 0.04 to 1.85. Fanglomerates have 
the lowest range uranium/thorium ratio (0.19), and the range is 0.12 
to 0.19. On the basis of surface radiometric surveys and geologic 
studies, it is believed that sedimentary strata in the northern part of 
the Durham Basin are poor targets for further uranium exploration. 
This conclusion is based on the lack of favorable characteristics 
commonly present in fluvial uranium deposits. Among these are: (1) 
carbonaceous material is absent in Triassic rocks of the northern 
basin, (2) indicators of a reduzate facies in sandstones are not pres- 
ent, and (3) no tuffaceous beds are associated with sediments in the 
northern Durham Basin. 


20960 (GJBX—240-81-Vol.1) Airborne ame enatipes soe 
trometer and magnetometer survey: Bh won 
Burns Quadrangle, Canyon City Qua Quadrangle, Bend Quadran- 
gle, Salem Quadrangle (Oregon). Final report. de He- 
licopters, Inc., Puyallup, WA (USA); Q Lake- 
wood, CO (USA). 1981. Contract AG13-79G501692. 84p. 
NTIS, PC El9 $40.80. Order Number DE8 1029063. 

Includes 190 sheets of 48x reduction microfiche. 

An airborne com! radiometric and magnetic survey 
was performed for the Department of Energy over the area cov- 
ered by the Burns, Crescent, Canyon City, Bend, and Salem, Wash- 
ington 1:250,000 National Topographic Map Series, 1° x 2° quad- 
rangle maps. The survey was a part of DOE’s National Aerial Ra- 
diometric Reconnaissance program, which is in turn a part of the 
National Uranium Resource Evaluation program. Data were col- 
lected by a helicopter equipped with a gamma-ray spectrometer 
having a large crystal volume, and a high sensitivity proton preces- 
sion magnetometer. The radiometric system was calibrated at the 
Walker Field Calibration pads and the Lake Mead Dynamic Test 
range. Data quality was ensured throughout the survey by daily 
test flights and equipment checks. Radiometric data were corrected 
for live time, aircraft and equipment background, cosmic back- 
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ground, atmospheric radon, Compton scatter, and altitude depend- 
ence. The corrected data were statistically evaluated, plotted, and 
contoured to produce anomaly maps based on the radiometric re- 
sponse of individual geological units. These maps were interpreted 
and an anomaly interpretation map produced. Volume I contains a 
description of the systems used in the survey, a discussion of the 
calibration of the systems, the data processing procedures, the data 
display format, the interpretation rationale, and the interpretation 
methodology. A separate Volume II for each quadrangle contains 
the data displays and the interpretation results. 


20961 (GJBX—362-81) Hydrogeochemical and stream 
sedimen' 


tt reconnaissance basic data for Sheridan Bae 
Wyoming. (Oak Ridge Gaseous Diffusion Plant, a 
31 Aug 1981. Contract W-7405-ENG-26. 175p. _ 
393). S, PC E07/MF AO1. Order Number 82002467. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 582 water sam- 
ples and 526 sediment samples from the Sheridan Quadrangle, Wy- 
oming. The samples were collected and uranium analysis performed 
by Los Alamos National Laboratory; multielement analysis and 
data reporting were performed by the Uranium Resource Evalua- 
tion Project at Oak Ridge, Tennessee. 


20962 (GJBX—365-81) Evaluation and 

physical interpretations of NURE and related geoscience Sata 

in the Van Horn, Pecos, Marfa, Fort Stockton, Presidido, 

and Emory Peak quadrangles, Texas. Volume 1. Final report. 

Keller, G.R.; Hinze, W.J.; Aiken, C.L.V.; Goodell, P.C.; 

Roy, R.F,; Pingitore, NE. (Bendix Field i 

Corp , Grand Junction, CO (USA); Texas Univ., El Paso 
(USA). = of Geological Sciences). 1981. Contract 

iste 76GJ01664. 45lp. NTIS, PC A20, AOl. Order 

Number DE82005554. 

This report (two volumes) is the culmination of a two-year 
study of the six Trans-Pecos Texas quadrangles (Van Horn, Pecos, 
Marfa, Fort Stockton, Presidio, and Emory Park) surveyed as part 
of the National Uranium Resource Evaluation (NURE) program. 
Volume I contains a discussion of the aeromagnetic, gravity and 
geochemical data, their processing, and their analysis. The geologic 
history and setting of the Trans-Pecos are discussed along with the 
uranium potential of the region. Uranium anomalies and occur- 
rences characteristic of numerous different NURE classes are pres- 
ent in the study area, and information is presented on 33 drill holes 
into these targets. Volume II is a folio of maps reduced to a scale 
of 1:500,000. Geologic maps for each of the six quadrangles are in- 
cluded and the geophysical maps have been prepared to be over- 
lays for the goelogic maps. In addition to the geologic maps, resid- 
ual aeromagnetic anomaly, complete Bouguer gravity anomaly, 
flight line index, gravity station index, and anomaly interpretative 
maps were prepared for each quadrangle. A large suite of digitally 
processed maps of gravity and aeromagnetic data were prepared 
and are included in Volume II. 


20963 (GJBX—365-81-Vol.2) Evaluation and combined 
geophysical interpretations of NURE and related geoscience 
ae Se Vee See, Seem, Bees Pee ee 
and Emory Peak quadrangels, Texas. Final report. Keller, 
G.R.; Hinze, W.J.; Aiken, C.L.V.; Goodell, P.C.; Roy, R.F.; 
Pingitore, N.E. (Bendix Field eering Corp., Grand 
Junction, CO (USA); Texas Univ., El Paso (USA). Dept. of 
Geological _— Sep 1981. Contract AC13-76GJ01664. 
123p. NTIS, A06/MF AOl. Order Number 
D 2005560. 

This folio of maps is designed to represent an atlas of the 
geophysical data publicly available in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangles and repre- 
sents a major file of basic data which has already been the object of 
much industrial interest. These maps are a supplement to Volume I 
of this report which includes considerable narrative discussion of 
them and includes contour maps of the aeromagnetic and gravity 
data, as well as maps of flight path recovery and gravity station lo- 
cations. Geologic maps, key radiometric data, and ground truth 
sample location and data are also displayed. Wherever possible, a 
scale of 1:500,000 has been employed so that the maps can be over- 
lain for qualitative comparisons. These maps are referred to the 





qualitative analysis chapter in Volume I of this report particularly 
the interpretative anomaly index maps. Computerized files of the 
basic data are available from the Department of Geological Sci- 
ences at the University of Texas at El Paso. 


(GJBX—384-81-Vol.2) Airborne gamma- spec- 
trometer and magnetometer survey: Medford ree Bao 
Oregon. Fina! report. (Bendix Field Engin Corp., 
Grand Junction, PO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). Apr 1981. Con- 
tract AC13-76GJ01664. 216p. NTIS, PC Al0/MF AOl. 
Order Number DE82005571. 

Data from an airborne high sensitivity gamma-ray spectrom- 
eter and magnetometer survey of the Medford Quadrangle, Oregon, 
are presented. The purpose of this study is to acquire and compile 
geologic and other information with which to assess the magnitude 
and distribution of uranium resources and to determine areas favor- 
able for the occurrence of uranium in the US. (DMC) 


20965 (GJBX—385-81-Vol.1) Airborne gamma-ray spec- 
trometer and magnetometer survey, Mitchell 

South Dakota. Final report. (Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). Apr 1981. Con- 

tract AC13-76GJ01664. 97p. NTIS, PC E0S/MF $4.40. 
Order Number DE82005544. 

Includes 8 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over eleven (11) 2° x 1° 
NTMS quadrangles located in the states of Minnesota and Wiscon- 
sin and seven (7) 2° x 1° NTMS quadrangles in North and South 
Dakota. The quadrangles located within the North and South 
Dakota survey area include Devil's Lake, New Rockford, James- 
town, Aberdeen, Huron, Mitchell, and Sioux Falls. This report dis- 
cusses the results obtained over the Mitchell map area. The purpose 
of this program is to acquire and compile geologic and other infor- 
mation with which to assess the magnitude and distribution of ura- 
nium resources and to determine areas favorable for the occurrence 
of uranium in the United States. Traverse lines were flown in an 
east-west direction at a line spacing of six (6) miles. Tie lines were 
flown north-south approximately twenty-four (24) miles apart. A 
total of 21,481 line miles of geophysical data were acquired, com- 
piled, and interpreted during the survey, of which 1479 line miles 
are in this quadrangle. 


20966 (GJBX—385-81-Vol.2) Airborne gamma-ray spec- 
trometer and magnetometer survey: Mitchell 

South Dakota. Final report. (Bendix Field Geophysical 
Corp., Grand Junction, CO (USA); Western Geoph: 

Co. of America, Houston, TX. Aero Service Div.). A 

1981. Contract AC13-76GJ01664. 124p. NTIS, PC A06 
A01. Order Number DE82005572. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter survey of the Mitchell Quadrangle, South Dakota are present- 
ed. Instrumentation and methods are described in volume 1 of this 
report. The purpose of this study is to acquire and compile geolog- 
ic information to assess the magnitude and distribution of uranium 
resources and to determine areas favorable for the occurrence of 
uranium in the US. (DMC) 


20967 Pe ne iret Ai Airborne gamma-ray 
trometer and magnetometer survey 5 i tieline. 
report. (Bendix Field Destestan Sop Grand Junction, 
awit (USA); Western Conran Co. of America, Houston, 
TX. Aero Service Div.). May 1981. Contract AC13- 
76GJ01664. 38p. NTIS, PC E04/MF $4.20. Order Number 
DE82005542. 

Includes 7 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted along the 99° longitude me- 
ridian from the Canadian border southward to the Mexican border. 
A total of 1555 line miles of geophysical data were acquired and, 
subsequently, compiled. The north-south tieline was flown as part 
of the National Uranium Resources Evaluation. NURE is a pro- 
gram of the US Department of Energy’s Grand Junction, Colora- 
do, office to acquire and compile geologic and other information 
with which to assess the magnitude and distribution of uranium re- 
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sources and to determine areas favorable for the occurrence of ura- 
nium in the United States. 


20968 (GJBX—386-81-Vol.2) Airborne gamma-ray 
trometer and survey: north/south tieline. 
yee (Bendix Field Engineering Os Grand Junction, 

(USA); Western Geophysical Co. of America, Houston, 
TX. Aero Service Div.). May 1981. Contract AC13- 
76GJ01664. 108p. NTIS, PC A06/MF A0O1. Order Number 
DE82005570. 

Data from an airborne high sensitivity gamma-ray no 

eter and magnetometer survey along the 99° longitude meridian 
from the Canadian border southward to the Mexican border are 
presented. The purpose of this study is to acquire and compile geo- 
logic and other information with which to assess the magnitude and 
distribution of uranium resources and to determine areas favorable 
for the occurrence of uranium in the US. (DMC) 


20969 Pa ie ea + 2 smeeeae spec- 
trometer and magnetometer survey, 

gle, North Dakota. Final report. oer Widlosnen’ taaeh 

of America, Houston, TX. Aero Service gh Fe 196 
Contract AC13-76GJ01664. 98p. NTIS, PC BOs / ME 

Order Number DE82005535. 

Includes 8 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over eleven (11) 2° x 1° 
NTMS quadrangles located in the states of Minnesota and Wiscon- 
sin and seven (7) 2° x 


Dakota survey area include Devil's Lake, New Rockfi 

town, Aberdeen, Huron, Mitchell, and Sioux Falls. This 
cusses the results obtained over the New Rockford map 
verse lines were flown in an east-west direction at a line 


rence of uranium in the United States. 


20970 (GJBX—387-81-Vol.2) Airborne gamma-ray spec- 
trometer and magnetometer survey: New Rockford quadran- 
gle, North Dakota. Final (Bendix Field Geophysical 
Corp., Grand Junction, (USA); Western Geoph 

Co. of America, Houston, TX. Aero Service Div.). Apr 
1981. Contract AC13-76GJ01664. 120p. NTIS, PC A 

A01. Order Number DE82005569. 

Volume II contains the flight path, radiometric multi-param- 
eter stacked profiles, magnetic and ancillary parameter stacked pro- 
files, histograms, and anomaly maps for the New Rockford Quad- 
rangle in North Dakota. 


20971 (GJBX—388-81-Vol.2) Airborne spec- 
trometer and 


Roseburg 
Geo valent Goat 


Oregon. Final report. 
Grand Junction, CO s 
America, Houston, . Aero Service Div.). Mar 1981. 
Contract AC13-76GJ01664. 134p. NTIS, PC A07/MF AOl. 
Order Number DE82005568. 

Data from an airborne high sensitivity gamma-ray spectrom- 
eter and magnetometer survey of the Roseburg 
Oregon are presented. The purpose of this study is to acquire and 
compile information to assess the magnitude and distribution of ura- 
nium resources and to determine favorable areas for occurrence of 
uranium in the US. (DMC) 
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20972 (GJBX—389-81) Airborne gamma-ray ages 
eter and magnetometer survey: Sioux Falls 

Dakota. Volume I, Final rt. (Bendix Field mee a 

Corp., Grand Junction, CO (USA); Western Geophysi 

Co. of America, Houston, TX. Aero Service Div.). Ma 

1981. Contract AC13-76GJ01664. 99p. NTIS, PC ‘405/MF 

AOl. Order Number DE82005533. 

Computer printer maps of the magnetic total intensity and 
the six radiometric parameters have been prepared in addition to 
the radiometric anomaly maps for this area. The magnetic total in- 
tensity map displays a rather subdued response pattern of broad 
low amplitude anomalies over much of the area with an average 
magnetic intensity of approximately 58,900 gammas. The radiomet- 
ric response over much of the area is relatively low. Equivalent 
concentrations of uranium, thorium and potassium only rarely 
exceed 3.2 ppM, 7.5 ppM and 1.4% respectively. A number of 
these zones of increased concentrations show corresponding anoma- 
lous responses on the uranium/potassium and/or uranium/thorium 
pseudo-contour maps. Based on this set of computer printer maps 
alone however, it is, at times, difficult to discern the contribution of 
coinciding local decreases in the potassium and thorium parameters 
to these ratio anomalies. Based on the criteria stated in the general 
section on interpretation, a total of seven uranium and seven thor- 
ium anomalies have been outlined on the interpretation map. All of 
these features, described in Appendix B, exhibit only weakly to 
moderately anomalous responses. Due to the generally low radio- 
metric levels encountered throughout the quadrangle along with 
the lack of any favorable indications for enriched accumulation of 
either uranium or thorium as seen in their radioelement distribu- 
tions when correlated with the mapped geology and the weak, at 
best, evidence of preferential accumulations of either parameter, no 
follow-up work is recommended. 


20973 (GJBX—389-81-Vol.2) Airborne gamma-ray spec- 

trometer and magnetometer survey: Sioux Falls quadrangle, 
South Dakota. Final report. (Bendix Field Engineering 
Corp., Grand Junction, CO. (USA); Western Geophysical 
Co. of America, Houston, TX. Aero Service Div.). May 


1981. Contract AC13-76GJ01664. 132p. NTIS, PC A07/MF 
A01. Order Number DE82005574. 

Volume II contains the flight path, radiometric multi-param- 
eter stacked profiles, magnetic and ancillary parameter stacked pro- 
files, histograms, and anomaly maps for the Sioux Falls Quadrangle 
in South Dakota. 


20974 (GJBX—390-81-Vol.1) Airborne gamma-ray = 
trometer and magnetometer survey: Ukiah quadrangle, Cali 
fornia. Final report. (Bendix Field Engineering Corp., 
Grand hasten Oe CO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). May 1981. 
Contract AC13-79GJ01664. 110p. NTIS, PC E06/MF $4.80. 
Order Number DE82005541. 

Includes 10 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over ten (10) areas over 
northern California and southwestern Oregon. These include the 2° 
x 1° NTMS quadrangles of Roseburg, Medford, Weed, Alturas, 
Redding, Susanville, Ukiah, and Chico along with the 1° x 2° areas 
of the Coos Bay quadrangle and the Crescent City/Eureka areas 
combined. This report discusses the results obtained over the 
Ukiah, California, map area. Traverse lines were flown in an east- 
west direction at a line spacing of six (6) miles. Tie lines were 
flown north-south approximately eighteen (18) miles apart. A total 
of 16,880.5 line miles of geophysical data were acquired, compiled, 
and interpreted during the survey, of which 1517 line miles are in 
this quadrangle. The purpose of this study is to acquire and compile 
geologic and other information with which to assess the magnitude 
and distribution of uranium resources and to determine areas favor- 
able for the occurrence of uranium in the United States. 


20975 (GJBX—405-81-Vol.1) Airborne gamma-ray spec- 
trometer and magnetometer survey: Huron quadrangle, South 
Dakota. Final report. (Bendix Field Engineering Corp., 
Grand Pn Ry og CO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). Apr 1981. Con- 
tract AC13-76GJO1664. 98p. NTIS, PC E05/MF $4.40. 
Order Number DE82005540. 


ERA VOL. 7,NO.8 / 2528 


Includes 8 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over eleven (11) 2° x 1° 
NTMS quadrangles located in the states of Minnesota and Wiscon- 
sin and seven (7) 2° x 1° NTMS quadrangles in North and South 
Dakota. The quadrangles located within the North and South 
Dakota survey area include Devil's Lake, New Rockford, James- 
town, Aberdeen, Huron, Mitchell, and Sioux Falls. This report dis- 
cusses the results obtained over the Huron map area. Traverse lines 
were flown in an east-west direction at a line spacing of six (6) 
miles. Tie lines were flown north-south approximately twenty-four 
(24) miles apart. A total of 21,481 line miles of geophysical data 
were acquired, compiled, and interpreted during the survey, of 
which 1459 line miles are in this quadrangle. The purpose of this 
study is to acquire and compile geologic and other information 
with which to assess the magnitude and distribution of uranium re- 
sources and to determine areas favorable for the occurrence of ura- 
nium in the United States. 


20976 (GJBX—406-81-Vol.1) Airborne gamma-ray spec- 
trometer and magnetometer survey: Alturas Cali- 
fornia, Final report. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). May 1981. 

Contract AC13-76GJO1664. 110p. NTIS, PC E06/MF $4.80. 
Order Number DE82005539. 

Includes 10 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over ten (10) areas over 
northern California and southwestern Oregon. These include the 2° 
x 1° NTMS quadrangles of Roseburg, Medford, Weed, Alturas, 
Redding, Susanville, Ukiah, and Chico along with the 1° x 2° areas 
of the Coos Bay quadrangle and the Crescent City/Eureka areas 
combined. This report discusses the results obtained over the Al- 
turas, California, map area. Traverse lines were flown in an east- 
west direction at a line spacing of six (6) miles. Tie lines were 
flown north-south approximately eighteen (18) miles apart. A total 
of 16,880.5 line miles of geophysical data were acquired, compiled, 
and interpreted during the survey, of which 1631.6 line miles are in 
this quadrangle. The purpose of this study is to acquire and compile 
geologic and other information with which to assess the magnitude 
and distribution of uranium resources and to determine areas favor- 
able for the occurrence of uranium in the United States. 


(GJBX—407-81-Vol.1) Airborne gamma-ray spec- 
trometer and magnetometer survey: Chico quadrangle, Cali- 
fornia. Final report. (Bendix Field Engineering Corp., 
Grand Junction "CO CO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). May 1981. 
Contract AC13-76GI01664. 127p. NTIS, PEC E08/MF 
$6.60. Order Number DE82005543. 

Includes 18 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over ten (10) areas over 
northern California and southwestern Oregon. These include the 2° 
x 1° NTMS quadrangles of Roseburg, Medford, Weed, Alturas, 
Redding, Susanville, Ukiah, and Chico along with the 1° x 2° areas 
of the Coos Bay quadrangle and the Crescent City/Eureka areas 
combined. This report discusses the results obtained over the 
Chico, California, map area. Traverse lines were flown in an east- 
west direction at a line spacing of three. Tie lines were flown 
north-south approximately twelve miles apart. A total of 16,880.5 
line miles of geophysical data were acquired, compiled, and inter- 
preted during the survey, of which 3026.4 line miles are in the 
quadrangle. The purpose of this study is to acquire and compile 
geologic and other information with which to assess the magnitude 
and distribution of uranium resources with which to assess the mag- 
nitude and distribution of uranium resources and to determine areas 
favorable for the occurrence of uranium in the United States. 


20978 (GJBX—408-81-Vol.1) by any gamma-ray spec 
trometer and Coos Bay, Oregon. Final 
ysical Co. of America, Houston, 
; i iv.). May 1981. Contract AC13- 
76GJO1664. 133p. NTIS, PC E07/MF $4.40. Order Number 
DE82005534. 
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Includes 8 sheets of 48x reduction microfiche. 

During the months of August, September, and October of 
1980, Aero Service Division Western Geophysical Company of 
America conducted an airborne high sensitivity gamma-ray spec- 
trometer and magnetometer survey over ten (10) areas over north- 
ern California and southwestern Oregon. These include the 2° x 1° 
NTMS quadrangles of Roseburg, Medford, Weed, Alturas, Red- 
ding, Susanville, Ukiah, and Chico along with the 1° x 2° areas of 
the Coos Bay quadrangle and the Crescent City/Eureka areas com- 
bined. This report discusses the results obtained over the Coos Bay, 
Oregon, map area. Line spacing was generally six miles for east/ 
west traverses and eighteen miles for north/south tie lines over the 
northern one-half of the area. Traverses and tie lines were flown at 
three miles and twelve miles respectively over the southern one- 
half of the area. A total of 16,880.5 line miles of geophysical data 
were acquired, compiled, and interpreted during the survey, of 
which 863.8 line miles are in this quadrangle. 


(GJBX—409-81-Vol.1) Airborne gamma-ray marange, Ga 
pos gh ge egy: iy Sg ty 

i eering 
Grand Junction, "C CO (USA); Western +E a Tt 
America, Houston, TX. Aero Service Div.). 1981. 
Contract eget eo 97p. NTIS, PC sM F AOl. 
Order Number DE82005531 

Includes 4 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
Magnetometer survey was conducted over ten (10) areas over 
northern California and southwestern Oregon. These include the 2° 
x 1° NTMS quadrangles of Roseburg, Medford, Weed, Alturas, 
Redding, Susanville, Ukiah, and Chico along with the 1° x 2° areas 
of the Coos Bay quadrangle and the Crescent City/Eureka areas 
combined. This report discusses the results obtained over the 
Eureka/Crescent City, California, map area. Traverse lines were 
flown in an east-west direction at a line spacing of six (6) miles. Tie 
lines were flown north-south approximately eighteen (18) miles 
apart. A total of 16,880.5 line miles of geophysical data were 
aquired, compiled, and interpreted during the survey, of which 
349.5 line miles are in this area. The purpose of this study is to ac- 
quire and compile geologic and other information with which to 
assess the magnitude and distribution of uranium resources and to 
determine areas favorable for the occurrence of uranium in the 
United States. 


20980 (GJBX—410-81-Vol.1) Airborne gamma-ray spec- 
trometer and magnetometer survey: Susanville quadrangle, 
California, Final report. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA); Western Geophysical Co. of 
America, Houston, TX. Aero Service Div.). May 1981. 

Contract AC13-76GJ01664. 115p. NTIS, PC E06/MF $4.80. 

Order Number DE82005538. 

Includes 10 sheets of 48x reduction microfiche. 

An airborne high sensitivity gamma-ray spectrometer and 
magnetometer survey was conducted over ten (10) areas over 
northern California and southwestern Oregon. These include the 2° 
x 1° NTMS quadrangles of Roseburg, Medford, Weed, Alturas, 
Redding, Susanville, Ukiah, and Chico along with the 1° x 2° areas 
of the Coos Bay quadrangle and the Crescent City/Eureka areas 
combined. This report discusses the results obtained over the Su- 
sanville, California, map area. Traverse lines were flown in an east- 
west direction at a line spacing of six (6) miles. Tie lines were 
flown north-south approximately eighteen (18) miles apart. A total 
of 16,880.5 line miles of geophysical data were acquired, compiled, 
and interpreted during the survey, of which 1642.8 line miles are in 
this quadrangle. The purpose of this study is to acquire and compile 
geologic and other information with which to assess the magnitude 
and distribution of uranium resources and to determine areas favor- 
able for the occurrence of uranium in the United States. 


(GJBX—412-81-Vol.1) NURE aerial gamma-ray 
and magnetic-reconnaissance survey portions of New Mexico, 
Arizona, and Texas. Volume I. Instrumentation and data re- 
duction. Final report. (Bendix Field Engineering Corp., 
Grand Tunction, CO ( CO (USA); Carson Helicopters, Inc., Per- 
kasie, PA (USA)). Sep 1981. Contract ACI3- 76GJ01664. 
56p. NTIS, PC A04/MF A0O1. Order Number DE82005537. 
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magnetic 
the State of New Mexico, Arizona and Texas. The 
passed six 1:250,000 scale quadrangles, Holbrook, El 
Cruces, Carlsbad, Fort Sumner and Roswell. The survey was flown 
with a Sikorsky S58T helicopter equipped with a high 
gamma ray which was calibrated at the DO! 
tion facilities at Walker Field in Grand Junction, Colorado, and 
Dynamic Test Range at Lake Mead, Arizona. The radiometric 
were processed to compensate for Compton scattering eff 
altitude variations. The data were normalized to 400 feet 
clearance. The reduced data is presented in the form of 
profiles, standard deviation anomaly plots, histogram 
crofiche listings. The results of the geologic interpretation 
radiometric data together with the profiles, anomaly 
histograms are presented in the individual quadrangle 
pe dhe ing go enc: Sey ms en 
data acquisition. In April, 1980 Carson Helicopters, Inc. and Carson 
Geoscience Company agreed to manage the project and complete 
delivery of this final report. 


20982 (GJBX—412-81-Vol.2C) NURE aerial gamma-ray 
and magnetic reconnaissance survey of portions of New 
Mexico, Arizona and Texas. Volume II. New Mexlen-Cars- 
bad NI 31-11 pee Genter Field Engi- 
neering Corp., ry ey COU Sar eee 
ters, Inc., Perkasie, PA (USA) “+ 3 18 Contract AC1 
16GIJ01664. 184p. NTIS, $4.60. Order Number 
DE82005527. 

Includes . ag of 48x reduction microfiche 

As part of the Department of Energy (DOE) Nation Urani- 
um Resource Evaluation Program, a rotary-wing high sensitivity 
radiometric and magnetic survey was flown covering the Carlsbad 
Quadrangle of the State of New Mexico. The area surveyed con- 
sisted of approximately 1732 line miles. The survey was flown with 
a Sikorsky S58T helicopter equipped with a high sensitivity gamma 
ray spectrometer which was calibrated at the DOE calibration 
facilities at Walker Field in Grand Junction, Colorado, and the Dy- 
namic Test Range at Lake Mead, Arizona. Instrumentation and 
data reduction methods are presented in Volume I of this report. 
The reduced data is presented in the form of stacked profiles, 
standard deviation anomaly plots, histogram plots and microfiche 
listings. The results of the geologic interpretation of the radiometric 
data together with the profiles, anomaly maps and histograms are 
presented in this Volume II final report. 
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20983 (GJBX—412-81-Vol.2D) NURE aerial gamma-ray 
and magnetic reconnaissance survey of of New 
Cruces Ni 3-10 Quadrangle. Final ee gg (Bendis Field Ene 

13-1 i - 
gineering oe Grand Junction, hon, OO (USA) Ce Carson Heli- 

Inc., Perkasie, PA (USA)). 1981. Contract 
ACIB a 76GJO1664. 262p. NTIS, PC E10/MF $4.40. Order 
Number DE82005528. 

Includes 7 sheets of 48x reduction microfiche. 

The results of a high-sensitivity, aerial gamma-ray spectrom- 
eter and magnetometer survey of the Las Cruces two degree quad- 
rangle, New Mexico, are presented. Instrumentation and methods 
are described in Volume 1 of this final report. The work was done 
by Carson Helicopters, Inc., and International Exploration, Inc. 
The work was performed for the US Department of Energy - Na- 
tional Uranium Resource Evaluation (NURE) program. Analysis of 
this radiometric data yielded 192 statistically significant eU anoma- 
lies. Of this number, thirty-nine were considered to be of sufficient 
strength to warrant further investigation. 


20984 (GJBX—412-81-Vol.2E) NURE aerial gamma-ray 
and magnetic reconnaissance survey of portions of New 
Mexico, Arizona and Texas. Volume II. Arizona-Holbrook 


NI 12-5 Quadrangle. Final report. (Bendix Field Engineering 
Corp., Grand Junction, CO (USA); Carson Helicopters, 
Inc., Perkasie, PA (USA)). Sep 1981. Contract AC13- 
76GJ01664. 274p. NTIS, PC E11/MF $5.80. Order Number 
DE82005526. 

Includes 13 sheets of 48x reduction microfiche. 





The results of a high-sensitivity, aerial gamma-ray spectrom- 
eter and magnetometer survey of the Holbrook two degree quad- 
rangle, Arizona are presented. Instrumentation and methods are de- 
scribed in Volume | of this final report. The work was done by 
Carson Helicopters, Inc., and Carson Helicopters was assisted in 
the interpretation by International Exploration, Inc. The work was 
performed for the US Department of Energy - National Uranium 
Resource Evaluation (NURE) program. Analysis of this radiomet- 
ric data yielded 260 statistically significant eU anomalies. Of this 
number, forty-four were considered to be of sufficient strength to 
warrant further investigation. These preferred anomalies are sepa- 
rated into groups having some geologic aspect in common. 


20985 (GJBX—412-81-Vol.2F) NURE aerial gamma-ray 
and magnetic reconnaissance survey of portions of New 
Mexico, Arizona and Texas. Volume II. Texas-New Mexico- 
Tedeeninn Cum, Weed Pasion OO RAG Comes i 

Corp., Grand Junction, CO (USA); Carson He- 

a ‘Tottesia, PA (USA)). Sep 1981. Contract 
AC 3 16GIO1664. 212p. NTIS, PC E09/MF AOl. Order 
Number DE82005530. 

Includes 4 sheets of 48x reduction microfiche. 

The results of a high-sensitivity, aerial gamma-ray spectrom- 
eter and magnetometer survey of the El Paso, two degree quadran- 
gle, New Mexico, are presented. Instrumentation and methods are 
described in Volume I of this final report. The work was done by 
Carson Helicopters Inc., and Carson Helicopters was assisted in the 
interpretation by International Exploration, Inc. The work was per- 
formed for the US Department of Energy - National Uranium Re- 
source Evaluation (NURE) program. A total of 72 statistically sig- 
nificant eU anomalies were identified in this quadrangle. Of this 
number 20 were considered to be of sufficient intensity to warrant 
field investigations, however, many of these anomalies appear to be 
wholly, or in part, associated with various unconsolidated Quater- 
nary deposits. Only three of the 20 can, with certainty be identified 
with bedrock; one with a Quaternary flow, one with Cambrian 
sandstone and one with a Precambrian granite. 


20986 (GJBX—416-81) Hydrogeochemical and cwenm 
sediment reconnaissance basic data for Las Cruces 
ge, New Mexico. (Oak Ridge National Lab., TN (USA)). 31 


1981. Contract W-7405-ENG-26. 204p. (K/UR—391). 
Tis, PC E08/MF AO1. Order Number DE82005558. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 501 water sam- 
ples and 1817 sediment samples from the Las Cruces Quadrangle, 
New Mexico. The samples were collected and uranium analysis 
performed by Los Alamos National Laboratory; multielement anal- 
ysis and data reporting were performed by the Uranium Resource 
Evaluation Project at Oak Ridge, Tennessee. 


20987 ayy Evaluation of uranium geochemi- 
cal anomalies in the Greensboro 1° x 2° NTMS area near 
Louisburg, NC. Carpenter, R.H. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Sep 1981. Contract AC09-76SR00001. 33p. (DPST—81-141- 
3). NTIS, PC A03/MF AO1. Order Nanber DE82005553. 

Most uranium stream-sediment anomalies, probably all the 
major airborne radiometric highs, and areas of very low U/Th 
ratios calculated from ground scintillometer measurements appear 
to reflect an alluvial sand veneer rich in heavy minerals (principally 
monazite and zircon). In the most extensive exposure of the Casta- 
lia pluton at a quarry north of site D-15, quartz and quartz-feldspar 
veins are anomalous in both uranium (+25 ppM) and U/Th (+1.0). 
The area having most potential occurs in the northeasternmost por- 
tion of the Castalia SW Quadrangle. In the pegmatite-rich mixed 
zone of the Castalia pluton, U concentrations of up to 35.7 ppM 
and a U/Th ratio of 2.45 are found. Less than 0.5 miles north of 
this occurrence, stream-sediment sample site NCFR 048 contains 
26.6 ppM U and only 11 ppM Th, 13 ppM Hf, 50 ppM Ce, and 25.3 
ppM Dy. It is believed that this is one of the higher U concentra- 
tions in which so little Th, Hf, Ce, or Dy is present. 
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20988 (GJBX—418-81) Hydrogeochemical and stream 
sediment reconnaissance basic data for Goldfield quadrangle, 
; Nevada. (Oak Ridge National Lab., TN ‘ir*s}4 
1 Oct 1981. Contract W-7405-ENG-26. 116p. (K/UR—401). 
NTIS, PC E05/MF AO1. Order Number DE82005552. 

Includes 1 sheet of 48x reduction microfiche. 

Field and laboratory data are presented for 790 sediment 
samples from the Goldfield Quadrangle, California; Nevada. The 
samples were collected by Savannah River Laboratory; laboratory 
analysis and data reporting were performed by the Uranium Re- 
source Evaluation Project at Oak Ridge, Tennessee. 


20989 (GJBX—419-81) Sy omy ay and stream 
sediment reconnaissance basic data for Bakersfield 

gle, California. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 1 Oct 1981. Contract W-7405-ENG-26. 175p. (K/ 
UR—403). NTIS, PC A08/MF A0Ol. Order Number 
DE82005551. 

Field and laboratory data are presented for 1780 sediment 
samples from the Bakersfield Quadrangle, California. The samples 
were collected by the Savannah River Laboratory; laboratory anal- 
ysis and data reporting were performed by the Uranium Resource 
Evaluation Project at Oak Ridge, Tennessee. 


20990 (GJBX—420-81) Training manual for water sedi- 
ment geochemical reconnaissance. Price, V.; Jones, P.L. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). Mar 1979. Contract AC09-76SR00001. 
103p. (DPST—79-219). NTIS, PC A06/MF A0Ol. Order 
Number DE82005550. 

This manual is intended to direct and coordinate field oper- 
ations, site selection, sample collection, and information coding for 
the Savannah River Laboratory (SRL) contribution to the National 
Uranium Resource Evaluation (NURE) program. The manual pro- 
vides technical direction and public relations information for field 
sampling teams. 


0503 Mining 


20991 Le cycle du combustible des PWR, Nantas, 20-24 
October 1980. Saint-Sebastein-sur-Loire, France; 
FORM’ACTION ({[nd]). vp. (CONF-8010244—). 

From Colloquium on PWR fuel cycle; Nantes, France (20 
Oct 1980). 

Separate abstracts have been prepared for items within scope 
for inclusion in the Energy Data Base. 
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REFER ALSO TO CITATION(S) 21024 


20992 (PAEC(B)IB—80012) Laboratory studies on leach- 
ing of low grade uranium ores and treatment of low level 
liquid waste generated by leaching experiments. Palabrica, 
O.T.; Antonino, E.J.; Caluag, L.A.; Villamater, D. (Philip- 
pine Atomic Energy Commission, Diliman, Quezon City). 
Jul 1980. 16p. NTIS (US Sales Only), PC A0O2/MF AOl. 
Order Number DE81700782. 

Acid leaching experiments of preconcentrated uranium ore 
were carried out at a pulp density of 50% solids, using sulfuric acid 
with sodium chlorate as oxidant. The different leaching parameters 
considered in this work were temperature, oxidant level and leach- 
ing time. In the experimental procedure, the concentration of oxi- 
dant and the temperature were varied to determine how they affect 
the leaching process. Experimental results are illustrated in tabulat- 
ed form for better interpretation. Uranium analyses were done by 
fluorimetric and delayed-neutron activation analysis. An anion ex- 
change method using Dowex | x 8, 200-400 mesh (CI- ) was used in 
treating the low-level liquid waste generated by leaching experi- 
ments. The purpose of this treatment was to minimize radioactive 
contamination in the waste materials and also to recover some of 
the uranium left in the liquid waste. 
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20993 Western Deep Levels No. 2 shaft uranium plant. 
Review of Concor’s contract. Civil Engineering Contractor; 15: 
No. 9, 22-23, 25, 27(Jun 1981). 

The No. 2 uranium plant at Western Deep Levels gold mine 
which recently came into operation, was designed to process 200 
000 t of material per month. The plant is capable of treating ore 
straight from the mine and also an existing tailings dump. The 
earthworks, civil works and critical dates during the construction 
are discussed, as well as the construction management and con- 
struction programme. 


0505 Enrichment 


REFER ALSO TO CITATION(S) 21041, 21088 


20994 (IA—1356, pp 297-298) Direct, long distance, low 
cost, high rate computer communication line. Lovett, A.; Ra- 
paport, M.S. Apr 1980. Dep. NTIS (US Sales Only). 

In Research laboratories annual report 1978 and 1979. 


20995 (INIS-mf—6693, p a -159) TEA CO), laser in- 
duced photodecomposition of interspecies V-V energy 
transfer from multiphoton excited SFs. Karve, R.S.; Sarkar, 
S.K. (Bhabha Atomic Research Centre, Bombay (India). 
Multidisciplinary Research Scheme); Rama Rao, K.V.S.; 
Mittal, J. P. (Bhabha Atomic Research Centre, Bombay 
(India). Chemistry Div.). 1981. Dep. NTIS (US Sales Only). 

In Symposium on quantum electronics [held at] Pune, Janu- 
ary 1-3, 1981: extended abstracts of contributed papers. 


20996 (K/OA—4882) Finite-element algorithm for flow 
in a gas centrifuge. Berger, M.H. (Union Carbide Corp., 
Oak Ridge, TN (USA). Nuclear Div.). Feb 1981. Contract 
W-7405-ENG-26. 29p. NTIS, PC A03/MF A0Ol. Order 
Number DE82006022. 

Gas flow internal to a high speed, rotating right circular cyl- 
inder may be described away from the ends by Onsager’s pancake 
equation. Intrinsic to this is the assumption of infinitesimal velocity, 
pressure and density perturbations about solid body rotation. Albeit 
this linear boundary value problem has been solved by eigenfunc- 
tion expansion, the finite element method may be computationally 
superior, while without doubt it is computationally simpler. This 
paper considers an equivalent weak formulation of this equation. 
The Galerkin method upon thrice formally integrating by parts 
leads to a bilinear form. To illustrate the method, the finite element 
approximation is computed to the model problem [e/sup x/(e/sup 
x/chi")”]" = 0. Admissibility to the weighted residual formula dic- 
tates the shape functions belong to at least C* For an assumed 
quintic hermite the solution of the resultant system of equations was 
obtained by the MODEL code and a comparison of both chi and 
chi” with this known solution ascertains the validity of the finite 
element approximation here. 


0507 Fuels Production And Properties 


REFER ALSO TO CITATION(S) 22464, 22758 


20997 (Juel-Conf—30, pp 59-70) Method and plant for 
the production of fuel elements containing ***U. Naefe, P.; 
ou” B. Feb 1979. (In German). Dep. NTIS (US Sales 
y). 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

Refabrication of fuel elements after reprocessing of HTR 
fuels is faced with the problem that *°*U and its decay products 
occur besides the bred ***U, so that fuel kernels must be produced 
and coated in hot cells by remote handling techniques. Two new 
processes are described. In the first, mixed oxide or pure thorium 
kernels are produced (EGT process = extermal jellification of 
thorium), while second (EGU process = extermal jellification of 
uranium) produces uranium kernels. The first constructional stage 
of a remote-controlled plant has now been completed. 
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20998 Spe ete aie Fs 71-84) ng ne for a HTR 
fuel coating plant after refabrication. Barnert, E.; Bolt, 
W. Feb 1979. (In German). Dep. NTIS (US Sales Only). 

From Seminar on the rep and waste disposal in the 
thorium fuel cycle; Julich, F. Rv Germany (26 Oct 1978). 

Thorium oxide kernels are coated with graphite or silicon 
carbide in a fluidized-bed reactor. In fuel element refabrication 
must be carried out in hot cells. The article describes a new flow-in 
unit for a fluidized-bed reactor for refabricated fuel. The problem 
of soot production in the coating process and soot removal is men- 
tioned. 


20999 (RFP—3099) Thermodynamic properties of the 
cubic plutonium hydride solid solution. Haschke, J.M. (Rock- 
well International Corp., Palo Alto, CA (USA). Ener 
Systems ee 1 Dec 1981. Contract AC04-76DP03533. 
16p. NTIS, A02/MF A0O1. Order Number DE82005211. 

Pressure, temperature, and composition data for the cubic 
solid solution plutonium hydride phase, PuH/sub x/, have been 
measured by microbalance methods. Integral enthalpies and entro- 
pies of formation have been evaluated for the composition range 
1.90 S X & 3.00. At 550°K, AH® /sub f/[PuH/sub x/(s)] varies 
linearly from approximately (-38 +- 1) kcal mol~? at PuHiso to (-50 
+- 1 kcal mol~*) at PuHs oo. Thermochemical values obtained by 
reevaluating tensimetric data from the literature are in excellent 
agreement with these results. Isotopic effects have been quantified 
by comparing the results for hydride and deuteride, and equations 
are presented for predicting AH® /sub f/ and AS° /sub f/ values for 
PuH/sub x/(s) and PuD/sub x/(s). 


21000 Fabrication of high-density homogeneous ThO/sub 
2/-UO/sub 2/ fuel pellets. Matthews, R.B.; Davis, N.C. 
(Battelle Pacific Northwest Lab., Richland, WA). Journal of 
7 * ea’ Ceramic Society; 64: No. 2, C37-C38(Feb 

Conventional dry ball-milling was used to comminute com- 
mercially available powders. After separate milling, these ThO/sub 
2/-UO/sub 2/ mixtures were co-milled, pressed, and sintered to 
95% of theoretical density with a homogeneous distribution of the 
components. An intimate mix of highly active powders promotes 
solid solution formation and yield high density pellets. 10 refs. 


21001 Thermodynamic and chemical properties of thoria- 
urania and thoria-plutonia solid solution fast breeder reactor 
fuels. Woodley, R.E. (Westinghouse Hanford Co., Richland, 
WA (USA)); Adamson, M.G. (General Electric Co., Plea- 
santon, CA (USA). Vallecitos Nuclear Center). 3 4 333-354 
of pel snr me of nuclear materials 1979. Vol. 1. Pro- 

— of an international = ium held by the IAEA 
in Juelich, Federal Republic o rmany, from 29 January 
to 2 February 1979. Vienna, Praha IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

The paper reviews the available thermodynamic and chemi- 
cal properties data for thoria-urania and thoria-plutonia solid solu- 
tion fast breeder reactor fuels. Recent measurements are empha- 
sized and important gaps in the available data are indicated. Certain 
properties of the thoria-based fuels are compared with those of the 
better known urania-plutonia solid solutions. 


21002 Oxygen potentials 

Usub(0. 77)Pusub(0.23)Osub(2-+-x) in the temperature range 
1250-1550°C, Chilton, G.R.; Edwards, J. Winds- 
cale Nuclear Power Development Labs.). pp 357-367 of 
Thermodynamics of nuclear materials 1979. Vol. 1. Pro- 
ceedings of an international sym a held by the IAEA 
in Juelich, Federal Republic of Germany, om 29 January 
to 2 February 1979. Vienna, Austria; IAEA (1980). 

From International symposium on Soecemes of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Oxygen potentials for Usub(0.77)Pusub(0.23)Osub(2 +-x) 
have been measured at four temperatures between 1250 and 1550°C 
using a thermogravimetric technique. Additional measurements 
made on UOsub(2+x) and Usub(0.69)Pusub(0.31)Osub(2+-x) are 
compared with previously published data. Anomalies in some of the 
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low temperature measurements may be attributable to small-scale 
variations in the Pu/(U + Pu) ratio. 


21003 Out-of-pile studies of gy of UO2, PuO. and 
(U,Pu)O, with caesium. Lorenzelli, R.; Le Dudal, R.; Ata- 
beck, R. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France)). oP 539-563 of Thermodynamics of 
— materials 1979. Proceedings of an interna- 
tional symposium held %, the IAEA in J ich, Federal Re- 
ublic of Germany, from 29 January to 2 February 1979. 
Vinme, Austria; IAEA (1980). (In French) 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

In connection with the general studies on oxide-cladding re- 
actions and on the migration of fission products during irradiation, 
the authors investigated the system M-Cs-O, M being U, Pu or 
(U,Pu). (a) In the case of the UO2-Cs system, the existence of three 
monovariant systems was shown: (1) UQ2-Cs.UsO12-Cs,UO,; (2) 
UO,-Cs2U0,-X; (3) UO2-X-Cs. This new X-phase, the exa§ com- 
position of which has not yet been determined, would appear -on 
the basis of its X spectrum - to be identical with that observed by 
Aitken. This finding suggests that it should be assigned a formula 
similar to CssUO, (b) The study of the PuO.-Cs system established 
the fact that no compound of the plutonate type is obtained under 
low partial pressures of oxygen. Conversely, in air and at tempera- 
tures close to 400°C, certain isomorphic compounds of uranates 
(Cs2PusO13, CszPuOQ,) could be identified. (c) In the (U,Pu)O2-Cs 
system, when liquid caesium is present, the Cs2M,O;2 phase is in 
equilibrium with MO); in this phase the presence of plutonium is 
probable. The O/M ratio of the MO: matrix, deduced from meas- 
urements of the crystalline parameter, corresponds to an oxide 
which is very slightly substoichiometric, ic. O/M=1.997+-0.001. 
(d) The out-of-pile results tend to prove that, in irradiated fuels, 
both in the UO. shims and in the (U,Pu)O: fissile column, the for- 
mation of uranate is possible because of the redistribution of 
oxygen. 


0508 Spent Fuels Reprocessing 


REFER ALSO TO CITATION(S) 21044, 21083, 21084, 21842 


(CONF-811103—58) Materials compatibility in se- 
lected fuel element reprocessing environments: consolidated 
fuel reprocessing program. Griess, J.C.; Beavers, J.A. (Oak 
Ridge National Lab., TN (USA); Battelle Columbus Labs., 
OH (USA)). 1981. Contract W- 7405-ENG-26. 5p. NTIS, PC 
A02/MF AO1. Order Number DE82003990. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

This paper is concerned with the corrosion of materials in 
dissolvers, off-gas lines, and iodine recovery system. Materials were 
tested with HNOs, HNOs-HF, HI, and I gas. (DLC) 


21005 (CONF-811108—10) Recovery of acid-degraded 
tributyl phosphate by solvent extraction. Young, G.C.; Holla- 
day, D.W. (Oak —— National Lab., TN (USA)). 1981. 
Contract ws 7405-ENG-26. 2ip. NTIS, PC A02/MF AOl1. 
Order Number DE82004109. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA. (8 Nov 1981). 

ing nuclear fuel reprocessing the organic solvent be- 

comes loaded with various acidic degradation products, which can 
be effectively removed through solvent extraction. Studies have 
been made with a small bench-scale solvent extraction system to 
optimize such parameters as pH of aqueous phase, phase ratio, resi- 
dence time, flow rates, and temperature. The necessary decontami- 
nation factors have been obtained for various degradation products 
during continuous solvent extraction in one stage, with the aqueous 
phase being recycled. The aqueous phase contains compounds that 
can be degraded to gases to minimize waste disposal problems. 


£1006 (CONF-811154—1) Advanced concepts under de- 
velopment in the United States Breeder-Fuel-R 

Burch, W.D. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 9p. NTIS, PC 
A02/MF A0O1. Order Number DE82003965. 
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From International conference on fast reactor fuel cycles; 
London, UK (9 Nov 1981). 

Advanced concepts and techniques for the fuel reprocessing 
step are being developed. These concepts have been incorporated 
into the conceptual design of a Hot Experimental Facility (HEF), 
which is intended to demonstrate reprocessing of the first US 
breeder demonstration reactor. To achieve system reliability and 
reduce occupational doses, a concept of totally remote operation 
and maintenance (termed Remotex) has been conceived and is 
being developed. In this concept, maintenance and mechanical op- 
erations are accomplished with remotely operated bilateral anh 
flecting electronic master/slave manipulators. Suitable transport 
systems, coupled with remote closed-circuit television viewing, are 
provided to extend man’s capabilities into the hostile cell environ- 
ment. New equipment concepts are being developed for the fuel 
dismantling and shearing step, a high-temperature dry process 
termed voloxidation to remove tritium, a continuous rotary dissolv- 
er, and for an improved centrifugal solvent contractor. Techniques 
have been developed, using engineering-scale equipment with 
active tracers for retention of ®Kr, radioiodine, '*C, and *H. 


21007 (IAEA-TECDOC—232, pp ogg Status and 
accuracy of experimental neutron data for the important iso- 
topes relevant to the **Th - 7°°U fuel cycle in the thermal 
and resonance region. Vasiliu, G.; Mateescu, S.; Ciodaru, M.; 
Bujoreanu, O. (Institutul de Reactori Nucleari Ener etici, 
Pitesti (Romania)). May 1980. Dep. NTIS (US Sales s Only) 

From 2. IAEA Advisory Group meeting on recat 0°. 
isotope nuclear data; Cadarache, France (2 May 1979). 

The present review report contains the status and accuracy 
of experimental neutron data for the relevant isotopes to *?Th - 
233) fuel cycle. The analyzed energy range is from thermal up to 
inelastic scattering threshold for each isotope. The analysis is based 
on EXFOR data and WRENDA requirements. The main purpose 
of this survey is to offer to experimentalists and evaluators the first 
brief picture for the future activity. 


21008 (IAEA-TECDOC—232, pp 287-336) Status and 
accuracy of neutron data for the important isotopes relevant 
to the thorium-uranium fuel cycle in the fast energy region. 
Mehta, M.K.; Jain, H.M. (Bhabha Atomic Research Centre, 
Bombay (India)). May 1980. Dep. NTIS (US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

The current status and accuracy of neutron cross section 
data for each important isotope relevant to the Th-232 - U-233 fuel 
cycle in the fast neutron energy region is reviewed. The aim of this 
review is to present the status of these data in terms of the required 
accuracies specified in WRENDA, to specify the extent to which 
these accuracies have been met, and to indicate the discrepancies 
which still need to be resolved. 


21009 (IS-T—940) Coordination chemistry of several 
radius-sensitive complexones and applications to lanthanide- 
actinide separations. Potter, M.W. (Ames Lab., IA (USA)). 
Oct 1981. Contract W-7405-ENG-82. 138p. NTIS, PC A07/ 
MF AO1. Order Number DE82005547. 

Thesis. 

The relationships between the lanthanide complex formation 
equilibria and the lanthanide-actinide separation application of three 
radius sensitive ligands have been studied. The consecutive stepwise 
formation constants of the 1:1, 2:1, and 3:1 chelate species formed 
by the interaction of DHDMB and the tripositive lanthanides and 
yttrium were determined potentiometrically at 0.1 M ionic strength 
and 25°C. Results indicate that three different coordination modes, 
one tridentate and two bidentate are in evidence. Tracer level 
Am - ™®Eu cation-exchange experiments utilizing DHDMB 
eluents indicate that this dihydroxycarboxylate does not form a suf- 
ficiently strong americium complex to elute that actinide ahead of 
europium. The overall stability of the americium 3:1 complex ap- 
pears intermediate between samarium and europium. Cation-ex- 
change elutions of **Am, ™*Eu, and Tb mixtures with EEDTA 
solutions prove that the EEDTA ligand is capable of eluting ameri- 
cium ahead of all of the tripositive lanthanide cations. The mini- 
mum separation occurs with terbium, where the Am-Tb separation 
factor is 1.71. 1,5-diaminopentane-N,N,N’,N’-tetraacetic acid 





2533 / ERA VOL. 7, NO. 8 


(PMDTA) was synthesized using cation exchange. A mathematical 
method was developed for the formation constants of the protonat- 
ed and unprotonated lanthanide-PMDTA complexes from potentio- 
metry. Cation-exchange elutions of tracer quantities of Am, Eu, and 
Tb revealed that terbium is eluted ahead of both americium and 
europium. 


21010 (Juel-Conf—30, S 2 ee 6-12) Where does the HTR- 
fuel cycle stand today. troduction to the subject of the 
oe. E. Feb 1979, adn German). Dep. NTIS (US Sales 
y). 
From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 


21011 (Juel-Conf—30, pp 13-27) Uses of the fluidized- 
bed process in the head end of an industrial-scale sepreesinas 
plant for HTR fuel elements. Tischer, H.; Hartmann, K 
be en, N.; Schmidt, P. Feb 1979. (In German). Dep. 

NTIS (US Sales Only 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

The graphite is separated from spent HTR fue elements in 
the head end of the reprocessing plant by combustion to CO: in a 
fluidized-bed surface. Investigations of a 5000 MWe prototype plant 
based on the experience gained in a pilot plant (JUPITER project) 
are reported. Combustion takes place at an excess pressure of 5 bar. 
The preparation of the fuel by crushing, feeding in, transport, dis- 
tribution and combustion of the charge and the carrier gas are de- 
scribed as well as dust removal and recirculation, including the nec- 
essary components. In particular the problems of heat transfer and 


21012 (Juel-Conf—30, pp 28-41) Problems in thorium re- 
processing. Zimmer, E.; Schroeder, G.; von Wachtendonk, 
H.J. Feb 1979. (In German). Dep. NTIS (US Sales Only). 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany ore Oct 1978). 

If thorium is used as fertile mate: ie reprocess- 
ing process differs considerably from the U/Pu fuel cycle. Some 
characteristics of thorium fuel reprocessing are listed, e.g., chemical 
conditions and organization such as the dissolution in the thorex 
reagent, attack of the dissolution medium on the SiC coating, influ- 
ence of the degree of uranium enrichment and of the type of thor- 
ium fuel (either a homogeneous mixture of (U,Th)O: or in the feed- 
breed concept) on reprocessing, and the problem of the formation 
of a third phase in the extraction of thorium using TBP. 


21013 (Juel-Conf—30, pp 42-58) Purification of product 
flows of Th-U fuel element reprocessing of Np and Pu. 
Wenzel, U.; Branquinho, C.L.; Herz, D.; Ritter, G. Feb 
1979. (In German). Dep. NTIS (US Sales Only). 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

By means of stabilisation of defined stages of exidation, tran- 


suranium elements can be directed into a common process flow in 
Th-U fuel element reprocessing. The Th-U intermediate flow and 
the pre-decontaminated waste flow of the second extaction cycle 
are suitable for actinide separation. Purification of the final flows is 
possible by extraction chromatography using lewextrel/sup R/ ala- 
mine. 


21014 (Juel-Conf—30, pp 141-175) Process analysis in a 
THTR trial reprocessing plant. Brodda, B.G.; Filss, P.; 
Kirchner, H.; Kroth, K.; Lammertz, H.; Schaedlich, W.; 
Brocke, W.; Buerger, K.; Halling, H.; Watzlawik, K.H. Feb 
1979. (In German). Dep. NTIS (US Sales Only). 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

The demands on an analytical control system for a THTR 
trial reprocessing plant are specified. In a rather detailed example, a 
typical sampling, sample monitoring and measuring process is de- 
scribed. Analytical control is partly automated. Data acquisition 
and evaluation by computer are described for some important, 
largely automated processes. Sample management and recording of 
in-line and off-line data are carried out by a data processing system. 
Some important experiments on sample taking, sample transport 
and on special analysis are described. 


05 NUCLEAR FUELS 
0509 Transport And Storage 


21015 (ORNL/TM—7494) Effects of radiation, acid, and 
base on the extractant dihexyl Icarbamoy!)methyl] 
phosphonate. Bahner, C.T.; Shoun, R.R.; McDowell, W.J. 


ras Lab., TN (USA)). Nov 1981. Contract 


foal Rides’ 
34p. NTIS, PC A03/MF AOI. Order 


W-7405-ENG-26. 
Number DE82004669. 

The effects of exposure to gamma radiation (Co) and of 
contact with acidic and basic aqueous solutions on 
dihexyl[(diethylcarbamoy!)methyl]phosphonate (DHDECMP) were 
studied. Gamma radiation decomposes DHDECMP into a variety 
of products. The most troublesome of those are the acidic com- 
pounds that cause problems in stripping the actinides and lanthan- 
ides from the extractant at low acid concentrations. The rate of 
degradation of DHDECMP by radiation is about the same or only 
slightly higher than that of tri-n-butyl phosphate (TBP). It is rela- 
tively easy to remove the radiation-produced impurities by equili- 
bration (scrubbing) with sodium carbonate or sodium hydroxide or 
by column chromatographic methods. The hydrolysis of 
DHDECMP in contact with aqueous solutions containing less than 
3 M HNO; is not more severe than that of TBP under the same 
conditions but is significant above that acid concentration. Hy- 
drolysis of DHDECMP in contact with aqueous sodium hydroxide 
solution does occur, but it should not pose an important problem 
with the short contact times such as those anticipated for the re- 
moval of the radiation-induced degradation products by caustic 
scrubbing. Results of various chromatographic tests to characterize 
the degradation products of DHDECMP are also given. 
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REFER ALSO TO CITATION(S) 21023, 21066 


21016 (DOE/ET/47929—1) Preliminary assessment of 
alternative dry storage methods for the storage of commercial 
spent nuclear fuel. (Johnson (E.R.) Associates, Inc., Reston, 
VA (USA)). Nov 1981. Contract AC09-80ET47929. 230p. 
NTIS, PC Al1/MF A01. Order Number DE82002303. 

This report presents the results of an assessment of the (1) 
state of technology, (2) licensability, (3) implementation schedule, 
and (4) costs of alternative dry methods for storage of spent fuel at 
a reactor location when used to supplement reactor pool storage 
facilities. The methods of storage that were considered included 
storage in casks, drywells, concrete silos and air-cooled vaults. The 
impact of disassembly of spent fuel and storage of consolidated fuel 
rods was also determined. The economic assessments were made 
based on the current projected storage requirements of Virginia 
Electric and Power Company's Surry Station for the period 1985 to 
2009, which has two operating pressurized water reactors (824 
MWe each). It was estimated that the unit cost for storage of spent 
fuel in casks would amount to $117/kgU and that such costs for 
storage in drywells would amount to $137/kgU. However, based 
on the overall assessment it was concluded both storage methods 
were equal in merit. Modular methods of storage were generally 
found to be more economic than those requiring all or most of the 
facilities to be constructed prior to commencement of storage oper- 
ations. 


21017 (DOE/SR—0009) Spent-fuel-storage alternatives. 

(USDOE International Spent Fuel ny Program, Wash- 

i m, DC). 1980. 500p. (CONF-801165—). NTIS, PC 
1/MF AO1. Order Number DE82003755. 

From IAEA advisory group specialist meeting on spent fuel 
storage alternatives; Las Vegas, NV, USA (17 Nov 1980). 

The Spent Fuel Storage Alternatives meeting was a techni- 
cal forum in which 37 experts from 12 states discussed storage al- 
ternatives that are available or are under development. The subject 
matter was divided into the following five areas: techniques for in- 
creasing fuel storage density; dry storage of spent fuel; fuel charac- 
terization and conditioning; fuel storage operating experience; and 
storage and transport economics. Nineteen of the 21 papers which 
were presented at this meeting are included in this Proceedings. 
These have been abstracted and indexed. (ATT) 
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REFER ALSO TO CITATION(S) 21017 


21018 (DOE/NWTS—15, pp 110-128) Session II-E. So- 
cioeconomic evaluations. Finley, J.R. Nov 1981. NTIS, PC 
A15/MF A0O1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

Major tasks of the socioeconomic program are designed to 
address and resolve issues raised by federal, state, and local agen- 
cies and the public, and to meet legal and regulatory requirements. 
The tasks are intended to: (1) characterize socioeconomic and other 
nontechnical issues, and recommend possible resolution, (2) develop 
socioeconomic impact methodologies and provide impact assess- 
ments, (3) design and implement a community development ap- 
proach to impact mitigation, and (4)conduct institutional and orga- 
nizational analyses. The following papers relate to these socioeco- 
nomic tasks: (1) an integrated approach to socioeconomic consider- 
ations in nuclear waste management; (2)ethical considerations sur- 
rounding nuclear waste isolation and mitigation; (3) institutional 
issues in transportation of nuclear wastes; (4) framework for evalu- 
ating the utility of incentive systems for radioactive waste reposi- 
tory siting; (5)special issues in impact mitigation; (6) effective pro- 
grams for public participation in siting large public facilities; (7) a 
program for community development assistance; and (8) examina- 
tion of factors affecting socioeconomic mitigation costs. 


21019 (PB—81-851545) Systems analysis applied to eco- 
nomic forecasting in the nuclear industry. January, 1976- 
August, 1981 (citations from the Energy Data Base). Report 
for Jan 76-Aug 81. (National Technical Information Service, 


Springfield, VA (USA)). Aug 1981. 116p. NTIS PC NO1/ 
01. 


This retrospective bibliography contains citations concerning 
the applications of systems analysis and operations research to do- 
mestic and international economic forecasting. Attention is focused 
chiefly on the nuclear industry and nuclear energy resources as 
well as government relationships and actions with respect to nucle- 
ar energy economics. However, some consideration is given to 
other industries and resources as well. (Contains 95 citations fully 
indexed and including a title list.) 


0520 Waste Management 


REFER ALSO TO CITATION(S) 20992, 21018, 21076, 21077, 21079, 21081, 
21086, 21087, 23026, 23201, 23516, 23534, 23539, 23541, 23542, 23544 


21020 (ANL—81-27) Interim i poet of brittle-fracture 
impact studies: development of logy. Mecham, W.J.; 
Jardine, L.J.; Pelto, R.H.; Reedy OT, G.T.; ‘Steindler, MJ. (Ar- 
gonne National Lab., IL (USA)). Oct 1981. Contract W-31- 
09-ENG-38. 76p. NTIS, PC A05/MF AOl. Order Number 
DE82005613. 

A comprehensive methodology for characterizing the results 
of impact fracture of brittle waste forms is presented, and its use 
illustrated by application to available particle-size data obtained in 
impact tests of various materials. The respirable-size fraction and 
the total surface area of the fracture particulates are the major cri- 
teria for characterization. Particle-size distributions were all found 
to be characterized approximately by the two parameters of the 
lognormal probability function (the geometric mean diameter D/ 
sub g/ and the geometric standard deviation o/sub g/). These re- 
sults are explained in terms of the brittle-fracture process as it is de- 
scribed in the technical literature. The methodology appears prom- 
ising both for standardized evaluation of the impact strength of var- 
ious solid-waste compositions, either vitreous or crystalline, and for 
studying the deformation of canistered waste forms in scale-model 
tests. 
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21021 (CONF-811122—39) 
waste hosts formed under elevated temperatures 
(FUETAP concretes). Dole, LR.; Moore, J.G.; at 
G.C.; West, G.A.; Devaney, H.E.; Mor M.T.; Mc 
iel, B.W.; Kessler, J.H. Oak Ridge ational Lab., ™N 
(USA)). 1981. Contract W-7405-ENG-26. 13p. NTIS, PC 
A02/MF AO1. Order Number DE82004068. 

From Annual ing of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Portions of document are illegible. 

Concretes formed under elevated temperatures and pressures 
(FUETAP concretes) are effective hosts for transuranic (TRU) and 
high-level defense and commercial wastes. 


agp ae al Rheological 


- hydrofracturing } 

tory. McDaniel, E.W.; Moore, J.G. (Oak Rid 
tional Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 
9p. NTIS, PC A02/MF A0Ol. Order Number DE82004067. 

From Annual ing of the Materials Research Society; 
om MA, USA (16 Nov 1981). 

hydrofracturing process is a waste disposal process in 

use at a Oak Ridge National Laboratory for the permanent dis- 
posal of locally generated waste solutions. This process is now 
being modified for use in the disposal of sludge that results from 
the sodium hydroxide neutralization of acid waste solutions. In this 
process, the sludges will be slurried in a bentonite clay suspension 
and mixed with a solids blend of cement and other additives. The 
amount of dry solids required for each liter of waste slurry will be 
determined from a rheogram that relates the viscosity of the slurry 
with the grams per liter recommended for grouts with desirable 
flow properties. A description of the process and the development 
of rheograms are included. Data are presented on the use of chemi- 
cal additives to control the flow properties of grouts. 


21023 (CONF-811130—14) Integrated data base program. 
Notz, K.J. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. lip. NTIS, PC A02/MF AOl1. 
Order Number DE82004118. 

From 3. annual DOE participants information meeting on 
low-level waste management; New Orleans, LA, USA (4 Nov 
1981). 

: The IDB Program provides direct support to the DOE Nu- 
clear Waste Management and Fuel Cycle Programs and their lead 
sites and support contractors by providing and maintaining a cur- 
rent, integrated data base of spent fuel and radioactive waste inven- 
tories and projections. All major waste types (HLW, TRU, and 
LLW) and sources (government, commerical fuel cycle, and I/I) 
are included. A major data compilation was issued in September, 
1981: Spent Fuel and Radioactive Waste Inventories and Projec- 
tions as of December 31, 1980, DOE/NE-0017. This report includes 
chapters on Spent Fuel, HLW, TRU Waste, LLW, Remedial 
Action Waste, Active Uranium Mill Tailings, and Airborne Waste, 
plus Appendices with more detailed data in selected areas such as 
isotopics, radioactivity, thermal power, projections, and land usage. 
The LLW sections include volumes, radioactivity, thermal power, 
current inventories, projected inventories and characteristics, 
source terms, land requirements, and a breakdown in terms of gov- 
ernment/commercial and defense/fuel cycle/I & I. 


(DOE/AL—165/UMTRA) Radon attenuation ef- 
fectiveness and cost optimization of composite covers for ura- 
nium mill tailings. Rogers, V.C.; rae mg. G.M.; Nielson, 
K.K. (Ro; and Associates Engineerin Corp., Salt Lake 
City, UT (USA)). Jun 1981. 102p. NTIS, A05/MF AOl. 

Number 82003216. 

A computer code RAECO (Radon Attenuation Effective- 
ness and Cost Optimization), developed for the Uranium Mill Tail- 
ings Remedial Action Program, calculates the radon flux and con- 
centrations through tailings and cover materials. The code obtains 
steady-state analytical solutions using a rapid upper triangulation 
and backward solving routine. The code also obtains the lowest 
cost cover subject to radon flux and cover layer thickness con- 
straints which are specified. The optimization routine presently ap- 
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plies to two specified layers which is sufficient for most practical 
cover systems. 


21025 eee gong P au Session I-B, Overview 
of the National Waste T Program. Heath, 
C.A. t. of Energy, Wolleeen, . Nov 1981. NTIS, 
PC Al5 AOl. Order Number DE8 10733. 
From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 
Section I-B on Overview of the National Waste Terminal 
Storage Program contains the following four papers: (1) NWTS 
‘s mandate and strategy for meeting a national need; (2) 
getting the job done: a year’s demonstrable progress in the NWTS 
program; (3) NWTS program goals for 1982; and (4) a road to nu- 
clear waste isolation: the first thousand years in Smithville, USA. 
Several are being made in the waste management program, 
e.g., (1) identification of suitable sites for waste disposal is being fo- 
cused on early alternatives, (2) exploratory shafts will be construct- 
ed at these sites, (3) a test and evaluation facility is proposed at one 
of those sites to obtain experience with retrievable disposal of high- 
level radioactive waste; (4) a reprocessed waste form will be the 
reference waste form for disposal in repositories, and (5) plans to 
store commercial spent fuel at federally owned away-from-reactor 
facilities will be discontinued. 


21026 (DOE/NWTS—15, pp 9-32) Session II-A. Site 
characterization. McIntosh, W. Nov 1981. NTIS, PC A15/ 
MF AO1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

Section II-A on Site Characterization consists of the follow- 
ing papers which describe the progress made during the past fiscal 
year toward identifying sites for high-level radioactive waste re- 
positories in deep geologic formations: (1) progress in expanded 
studies for repository sites; (2) evaluation of geologic and hydrolo- 
gic characteristics in the Basin and Range Province relative to 
high-level nuclear waste disposal; (3) siting progress: Permian 
region; (4) Paradox Basin site exploration: a progress report; (5) 
progress toward recommending a salt site for an exploratory shaft; 
(6) status of geologic investigations for nuclear waste disposal at 
the Nevada Test Site; (7) geohydrologic investigation of the Han- 
ford Site, Washington: basalt waste isolation project. Highlights in- 
clude: expanding studies in crystalline rocks, both in the Appala- 
chian and Lake Superior regions; laying the ground work with the 
states in the Basin and Range Province to kick off a joint USGS- 
state province study; narrowing areas of the Permian and Paradox 
bedded salt regions to a few promising locations; issuing a Gulf 
Coast Salt Dome Evaluation report (ONWI-109) for public review 
and comment; narrowing the Nevada Test Site area and Hanford 
Site area to locations for detailed site investigations and exploratory 
shafts; progress in developing the subseabed and space disposals al- 
ternatives. 


21027 (DOE/NWTS—15, pp 33-68) Session II-B. Re- 
pository development. Matthews, S.C.; Myers, L.B.; Peter- 
son, R.W. Nov 1981. NTIS, PC Al15/MF A0Ol. Order 
Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

Progress in repository development activities since last year’s 
information meeting has been in the areas of development of base- 
line documents, data base design, and development of a new strat- 
egy for design-data validation. Section II-B on Repository Devel- 
opment includes the following papers: (1) overview of 1981 reposi- 
tory development activities: a progress report; (2) thermomechani- 
cal evaluations of potential repository horizons; (3) development of 
the data base for tuffs at Yucca Mountain, Nevada Test Site; (4) 
conceptual design of an experimental test facility in salt; (5) role of 
exploration program in nuclear waste repository design programs; 
(6) mining technology assessment for a repository in basalt; (7) de- 
velopments in repository sealing design studies in 1981; and (8) 
wellbore damage zone experimental determination. 


21028 (DOE/NWTS— ae, 80-109) Session II-D. Sys- 
tems. Hall, R.J. Nov 1981. PC A15/MF AOl. Order 
Number DE82010733. 
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From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The objectives of the Systems Task in the NWTS Program 
include: development of program requirements, allocation of the re- 
quirements to subsystems or tasks, integration of the task activities 
towards meeting the overall requirements, and assessment of prog- 
ress towards achievement of the program mission. The Systems 
Task also includes a number of ancillary activities which are neces- 
sary to the program but which do not logically fall into other 
work-breakdown structure elements. Activities in the Systems Task, 
which in the NWTS Program are conducted at both the program 
and project levels, are generally grouped under the heading systems 
engineering and include identification of requirements, yam ne nae 
of a baseline, integration of the system, baseline control, functional 
analyses, trade-off studies, and system analyses. The following 
papers in this session address some of the activities and progress 
that was achieved in the Systems Task in FY 1981: (1) waste isola- 
tion system alternatives: a cost comparison; (2) BWIP technical in- 
tegration and control; (3) BWIP performance evaluation process: a 
criteria based method; (4) impacts of waste age; (5) systems studies 
of subseabed disposal; and (6) systems studies of waste transporta- 
tion. 


21029 ee bo Nall eee pp 129-151) Session II-F, Site 
screening/ support activities. Smith, S.S. Nov 
1981. NTIS, PC A15/MF AOl. Order Number 
DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA = Nov 1981). 

Site screening and characterization activities within the 
NWTS Program are being performed at the Department of 
Energy's Hanford Site by Rockwell, the DOE’s Nevada Test Site 
under the technical overview of Sandia National Laboratories, and 
throughout the remainder of the conterminous 48 states by 
Battelle’s Office of Nuclear Waste Isolation. The status of these ac- 
tivities was discussed in Session II-A, Site Characterization, of this 
information meeting. There are numerous other activities within the 
program that support the site screening and characterization activi- 
ties. The following papers presented in this session summarizes a 
select few of these support activities: (1) earth-science data needs 
and acquisition ; (2) status of NNWSI area-to-location 
screening activities; (3) far-field repository performance constraints; 
(4) postclosure performance modeling in support of siting decisions; 
and (5) ONWI site characterization data-base scoping. 


21030 (DOE/NWTS—15, pp 152-177) — II-G. Re- 
pository data base Versluis, W.S.; Matthews, 
S.C. Nov 1981. NTIS, PC A15/MF AOl. Order Number 
DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The development of a comprehensive technical data base is 
required before a final design of a geologic repository can be deter- 
mined. Quantitative information regarding complex technical con- 
siderations comprises the data base, which supports a variety of ac- 
tivities. These activities include geologic characterization, design 
development, performance assessment, licensing, construction, oper- 
ation, and decommissioning of a repository. The overall planning 
document describing these activities is the NWTS Program Plan, 
which is under final preparation. Testing (field, in situ, and labora- 
tory) is the primary method for developing the pertinent data base 
needed to support final design activities. The following papers were 
presented at this session on data development: (1) acqusi- 
tion of repository design data, 1981 progress; (2) tuff rock mechan- 
ics testing in G-tunnel at Nevada Test Site; (3) results from the 
Near-Surface Test Facility heater tests and block tests; (4) progress 
of socmeiars ttn Sh Sane A nee Danae: hese 
clusions from the Stripa field tests; (6) h 
rock mass characterization using the heated block test; (7) measure- 
ment of long-term creep in salt pillars; and (8) Avery Island studies: 
comparison of numerical simulations and field measurements. 


—- (DOE/NWTS—15, pp 196-220) Session II-I, 
assessment, R.J. Nov 1981. Ss, 


PC PC AnS/MF A01. Order Number DE82010733. 
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From NWTS program information meeting; Columbus, OH, 


USA (17 Nov 1981). 
Performance assessment as addressed in this session is limited 


to the safety aspects of performance with emphasis on assessment 
or prediction of long-term performance. The following six papers 
were presented: (1) progress in performance assessment modeling at 
ONWI; (2) progress in the integration of performance assessment 
models; (3) disruption scenarios for a nuclear waste repository on 
the Nevada Test Site; (4) uncertainties and sensitivities in the long- 
term performance of mined geologic repositories; (5) application of 

formance assessment models to the review of regulatory stand- 
ards; and (6) performance-assessment model development through 
Near-Surface Test Facility (NSTF) field testing. The first paper 
presents an overview of the performance assessment activities 
under way at ONWI. The models currently available and further 
development and validation needs are described. The second paper 
discusses the progress made in the development of an integrated 
performance assessment model. This has been an area of significant 
development activity in the past year. One method for assessment 
of safety is the development of scenarios which disrupt the system 
followed by evaluation of the consequences of these scenarios. The 
third paper discusses the development and use of disruptive scenar- 
ios at the Nevada Test Site. The fourth paper presents the sensitiv- 
ity of performance-assessment results to various parameter values 
and the uncertainty in performance associated with the uncertainty 
in the input parameters. The fifth paper describes a study per- 
formed to evaluate the sensitivity of performance to various stand- 
ards and requirements which have been proposed for the waste dis- 
posal system. The last paper describes progress utilizing field test- 
ing in the development and validation of rock mechanics models 
for basalt. 


21032 (DOE/NWTS—15, pp 239-251) Session II-K. 
Earth sciences. Moody, J.B.; Duguid, J.O. Nov 1981. NTIS, 
PC A15/MF A0O1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The following papers were presented at the session on earth 
sciences: (1) geochemical research for repository development; (2) 
comments on the origin and evolution of saline ground waters from 
the crystalline rocks of the Canadian Shield; (3) role of organics in 
radionuclide transport in deep ground waters; (4) solid phases limit- 
ing the concentration of dissolved constituents in basalt aquifers of 
the Columbia Plateau in Eastern Washington; (5) clay metamor- 
phism: a natural analog for argillaceous backfill behavior; (6) zeolite 
and clay mineral stability at Yucca Mountain, Nevada. Geologic 
work is becoming more site-specific as the NWTS Program be- 
comes focused toward exploratory shaft development in 1983. 
Papers 4 and 6 present work in further geologic characterization of 
basalt and tuff and work toward the definition of petrology and 
mineralogy of these potential repository host rocks is discussed. 
The first use of existing geochemical models to define the geochem- 
istry of ground waters at the Hanford Reservation is also discussed 
in the fourth paper. The second and third papers deal with the 
characterization of generic ground water chemical composition. 
The Canadian work on the composition of granitic ground waters 
has shown that these waters are much more saline than one would 
have predicted. The organic composition of deep ground waters in 
Swedish granite and Hanford basalt are made up of low concentra- 
tions of fulvic and humic acid. The unusual finding was that urani- 
um in the presence of these acids and a clay mineral has greater 
adsorptive capacity with increased temperature. The fifth paper dis- 
cusses near-field environment work. Backfill components are postu- 
lated to be clay minerals + quartz + minor additives. This work 
gives insight into the stability of backfill components and how they 
could be tailored to have the desired chemical and physical proper- 
ties. 


21033 (DOE/NWTS—15, pp 252-268) Session II-L. In- 
ternational waste management. Best, R.E. Nov 1981. NTIS, 
PC A15/MF AO1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The following papers were presented at this session: (1) in- 
ternational activities in the development and implementation of dis- 
posal of nuclear wastes; (2) US perspective on international cooper- 
ation on radioactive waste management; (3) waste management pro- 
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grammes in the United Kingdom; (4) Canadian nuclear fuel waste 
management program; (5) nuclear waste program in Sweden; (6) ra- 
dioactive waste management in France; (7) German waste manage- 
ment policy. The papers presented in this session illustrate both the 
similarity and the diversity of program approaches to the ultimate 
disposal of nuclear wastes. Noteworthy is that each of the countries 
represented is evaluating waste disposal in mined repositories as the 
major part of its program. In addition, there are similarities in pro- 
gram considerations of the need for long-life designs of packages 
for high-level waste. In this latter area, however, there are also 
striking differences in the programs. There are also differences in 
the institutional arrangements and approaches for addressing nucle- 
ar waste management and ultimate disposal. Although there are dif- 
ferences in approach, each country acknowledges that many of the 
issues to be addressed transcend national boundaries and require a 
significant measure of international consensus. The papers in this 
session are presented in the spirit of international exchange and co- 
operation. Such exchange and cooperation is important to the de- 
velopment of international consensus regarding the safety and ac- 
ceptability of approaches for the disposal of nuclear waste. 


21034 (DOE/NWTS—15, pp ae Session II-M. 
Waste package developmert. Basham, Cudnik, R.A 
Nov 1981. NTIS, PC Ai5/MF AOL, 2 Number 
DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

Accomplishments in 1981 are: (1) waste package conceptual 
designs for salt were completed for intact spent fuel assemblies, 
compacted spent fuel rods, and defense and commercial high-level 
waste; (2) waste package conceptuals for basalt were completed for 
compacted spent fuel rods, and defense and commercial high-level 
waste; (3) initial specifications for the waste package and waste 
form were developed; (4) an approach to accelerated testing, a 
means for giving reasonable assurance of waste package perform- 
ance, was developed; (5) waste package R and D activities have 
been focused on the specific questions raised by the conduct of the 
design process; (6) borosilicate glass continues as the reference form 
for the immobilization and geologic disposal of high level waste, 
and SYNROC has been selected for further product formulation 
and process development as the alternative to borosilicate glass; (7) 
the spent fuel waste form has been defined; (8) screening of con- 
tainer materials has narrowed the list to a smaller set of candidates 
for more exhaustive study. The following papers in this session ad- 
dress these in detail: (1) development and evaluation of candidate 
high-level waste forms; (2) selection of a spent-fuel disposal waste 
form; (3) analysis of the effect of thermal environment on a waste 
package in tuff; (4) heat-transfer analysis for waste packages em- 
placed in a repository located in basalt; (5) approach to accelerated 
testing; (6) hydrothermal reactions in the system waste form/basalt/ 
ground water;(7) package materials screening; (8) waste-package 
performance requirements for a repository in basalt; (9) engineered 
waste-package conceptual designs: defense high-level waste, com- 
mercial high-level waste, and spent fuel in salt and basalt in geolo- 
gies. 


21035 oe ae cr p 307-323) Session II-N. 
Quality assurance. Go! ov 1981. NTIS, PC A15/ 
MF AO1. Order wan DEB2010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The following papers were presented in this session: (1) 
DOE Quality Assurance Policy update; (2) status of the NWTS 
Quality Assurance Program; (3) Update of the BWIP Quality As- 
surance Program; (4) NNWSI QA status; (5) update on the Sub- 
seabed Quality Assurance Program; (6) update on the ONWI Qual- 
ity Assurance Program; (7) preapplication quality assurance; (8) 
quality program supporting the development of an exploratory 
shaft; (9) assuring the quality of R and D projects. The first paper 
reviews the current DOE Quality Assurance (QA) policy, empha- 
sizing recent changes that have been instituted. This is followed by 
an update on the status of the National Waste Terminal Storage 
(NWTS) Quality Assurance Program, principally through the ef- 
forts of the Quality Assurance Interface Coordination Group. Sev- 
eral documents providing guidance in the development and imple- 
mentation of QA in areas such as site characterization, software de- 
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velopment, and research and development which are being devel- 
oped are discussed. The next four papers are brief updates on 
recent developments in the QA program at Basalt Waste Isolation 
Project, Nevada Nuclear Waste Storage Investigations, Office of 
Nuclear Waste Isolation and Subseabed projects. These updates 
highlight project activities that tend to be unique to the structure 
and mission of each project. In the seventh paper, a discussion of 
the purpose and content of the preapplication QA Licensing Topi- 
cal Report are presentedwith an emphasis on the technical/QA 
issues that still need development. Implementation of QA to site 
characterization through development of an exploratory shaft, and 
research and development efforts are covered in the last two 


papers. 


21038 + (DOE/NWTS—15, pp 324-335) Session II-O. 
Overviews of NWTS projects. Deju, R.A. Nov 1981. NTIS, 
PC A15/MF AO1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The session is on the overviews of the following 
NWTS projects; Basalt Waste Isolation Project; Nevada Nuclear 
Waste Storage Investigation; Office of Nuclear Waste Isolation; and 
Subseabed Disposal. 


21037 (DOE/TIC—2004974) Project TN-030: hydrogeo- 
logy - ORNL radioactive waste burial grounds. (Geological 
Survey, Knoxville, TN (USA)). 1981. 4p. NTIS, PC A02/ 
MF AO1. Order Number DE82004974. 

Continuation of an effort started in 1980, the water-level and 
precipitation data collected during the early years of the project 
were compiled into a series of five basic data reports. Technical 
advice on the design of piezometers in Burial Ground 5 was pro- 
vided, and their construction has been monitored. Field work has 
continued, principally in Burial Grounds 5 and 6. 


21038 (DPSPU—81-30-10) Solidification of Savannah 
River Plant high level waste. Maher, R.; Shafranek, L.F.; 
Kelley, J.A.; Zeyfang, R.W. (Du Pont de Nemours (E.L.) 
and Co., Aiken, SC (USA). Savannah River Plant). Nov 
1981. Contract AC09-76SR00001. 17p. (CONF-811103—66). 
NTIS, PC A02/MF AO1. Order Number DE82005221. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Authorization for construction of the Defense Waste Proc- 
essing Facility (DWPF) is expected in FY 83. The optimum time 
for stage 2 authorization is about three years later. Detailed design 
and construction will require approximately five years for stage 1, 
with stage 2 construction completed about two to three years later. 
Production of canisters of waste glass would begin in 1988, and the 
existing backlog of high level waste sludge stored at SRP would be 
worked off by about the year 2000. Stage 2 operation could begin 
in 1990. The technology and engineering are ready for construction 
and eventual operation of the DWPF for immobilizing high level 
radioactive waste at Savannah River Plant (SRP). Proceeding with 
this project will provide the public, and the leadership of this coun- 
try, with a crucial demonstration that a major quantity of existing 
high level nuclear wastes can be safely and permanently immobi- 
lized. Early demonstration will both expedite and facilitate rational 
decision making on this aspect of the nuclear program. Delay in 
providing these facilities will result in significant DOE expenditures 
at SRP for new tanks just for continued temporary storage of 
wastes, and would probably result in dissipation of the intellectual 
and planning momentum that has built up in developing the pro- 
ject. 


21039 (EMD—82-9) Hazards of past low-level radioac- 
tive waste ocean dumping have been overemphasized. (Gener- 
al Accounting Office, Washington, DC (USA)). 21 Oct 
1981. 39p. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760. Order yew DE82902234. 

From 1946 to 1970, the United States disposed of low-level 
radioactive waste by dumping it into the ocean. Today, more than 
a decade after all dumping stopped, concerns over the potential en- 
vironmental and public health consequences of past ocean dumping 
persist. In an evaluation of the adequacy of federal efforts to deal 
with this issue, GAO found that: the Federal Government has no 


05 NUCLEAR FUELS 
0520 Waste Management 


complete and accurate catalogue of information on how much, 
what kind, and where low-level nuclear waste was dumped because 
detailed records were not required; the overwhelming body of sci- 
entific research and opinion shows that concerns over the potential 
public health and environmental consequences posed by past ocean 
dumping activity are unwarranted and overemphasized; and al- 
though the Environmental Protection Agency has been slow in de- 
veloping low-level radioactive waste ocean dumping regulations, its 
current approach is sound. Nonetheless, improvements are needed 
in developing specific dumpsite monitoring requirements. Accord- 
ingly, GAO makes specific recommendations to improve the effec- 
tiveness of federal efforts in the area. 


21040 (EPRI-NP—2055) Non-US advanced low-level rad- 

waste treatment systems, Oyen, L.C.; Tucker, R.F. Jr. (Sar- 

ent and Lundy, Chicago, IL (U (USA)). 1981. 114p. 
IS, PC A06/MF A01. Order Number DE82900852. 

This report is the second of a series of interim reports which 
will be issued at approximately 6-month intervals for the duration 
of the study, with a final report due in April 1983. It is intended to 
serve as a review of power plant radwaste treatment practices and 
research in Canada, Japan, Korea and Europe. In addition to a 
review of the available English language literature, visits were 
made to power plants and research centers in Europe and Japan 
and to private and government agencies in Korea. The nuclear re- 
search centers and power plants which were visited in Japan made 
use of volume reduction (VR) techniques and on-site storage facili- 
ties. VR techniques were in use at the two major nuclear research 
centers in West Germany, and several power plants have made 
plans to use VR systems. Research on leaching was also being car- 
ried out in Japan because they intend to dispose of low-level radio- 
active waste by deep-sea disposal. Information concerning the VR 
systems in Canada included in this report is based on a trip to the 
Bruce Nuclear Power Development Station in 1977 and on reports 
and personal communications with Ontario Hydro engineers. The 
status of the work on radwaste VR systems and radwaste inciner- 
ators in the United States is updated along with other significant 
events concerning VR systems. 


21041 (GAT—2010) Control of technetium at the Ports- 
mouth Gaseous Diffusion Plant. Saraceno, A.J. (Goodyear 
Atomic Corp., Piketon, OH (USA)). 23 Nov 1981. Contract 
AC05-76OR00001. 33p. NTIS, PC A03/MF AOl. Order 
Number DE82005116. 

Technetium-99 entered the gaseous diffusion complex as a 
volatile impurity in recycled uranium that was fed to the Paducah 
Gaseous Diffusion Plant. Subsequently, it entered the Oak Ridge 
and Portsmouth cascades as an impurity in Paducah product feed. 
Most of the technetium was adsorbed on cascade equipment in in- 
creasingly high concentrations as it moved up the cascade. Since 
the low energy beta radiation produced by technetium cannot pene- 
trate cascade equipment, it presents no significant hazard to work- 
ers as long as it remains inside of equipment. However, when 
equipment that contains high concentrations of technetium is 
opened for maintenance or change-out, precautions are taken to 
ensure worker safety. Traps containing activated alumina are used 
at the plant vent streams to limit radioactive emissions as far as pos- 
sible. Annual vent stream emissions have been well below DOE 
limits. To allow continued compliance, other potential trapping 
agents have been tested. Several that limit emissions more effective- 
ly than activated alumina have been found. Other traps containing 
magnesium fluoride are used in the upper cascade to reduce the 
technetium concentration. Waste solutions from decontamination 
can also contain technetium. These solutions must either be stored 
for controlled discharge or treated to remove the technetium. To 
allow the latter, an ion exchange facility is being installed for oper- 
ation by the end of FY-1982. Liquid discharges at Portsmouth have 
usually been less than 5% of the DOE imposed limits. 


21042 (IDO—10086-79) Solid Waste Information Man- 
agement System (SWIMS). Data summary, Fiscal Year 1979, 
Batchelder, H.M. (EG and G Idaho, Inc., Idaho Falls 
(USA)). Jul 1980. Contract AC07-76ID01570. 56p. NTIS, 
PC A04/MF AO1. Order Number DE82005248. 
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The Solid Waste Information Management System (SWIMS) 
maintains computerized records on a master data base. It provides a 
comprehensive system for cataloging and assembling data into 
output reports. The system summarizes the solid radioactive waste 
generation, disposal, and storage information throughout the De- 
partment of Energy (DOE). The SWIMS data base contains the in- 
formation on the transuranic (TRU) and Low-Level Waste (LLW) 
generated, buried, or stored by DOE facilities. The generation data 
covers the period from the FY 1976 transition quarter through FY 
1979. The burial and storage data includes the period from site initi- 
ation through FY 1979. This document includes the DOE Sum- 
mary Reports from the SWIMS, presenting the FY 1979 data and 
the FY 1980 forecasts. Each report is detailed by nuclide category. 
The categorization allows the user to separate TRU data from 
LLW data, etc. 


21043 (INIS-mf—6528, pp 304-307) Removal of radioac- 
tive methyl iodide from air by solid adsorbents. Friedrich, V. 
(Magyar Tudomanyos Akademia ry tezete, Budapest). 
1980. (In Hungarian). Dep. NTIS (US Sales Only). 

From 2. Hungarian symposium on radiochemistry; Debre- 
cen, Hungary (3 Nov 1980). 

The kinetics of methyl iodide adsorption was studied in an 
air flow apparatus using activated carbon as adsorbent. A bimolecu- 
lar chemical reaction model and a numerical method were used and 
it was found that the adsorbent could be better characterized by the 
kinetic parameters than by the removal efficiency. 


21044 (Juel-Conf—30, pp 85-103) Waste gas treatment in 
the reprocessing of nuclear fuels. Barnert-Wiemer, H.; Ben- 
dick, B.; Hackfort, H.; Heidendael, M.; awe J. Vygen, H. 
Feb 1979. (In German). Dep. NTIS (US Sal es Only). 

From Seminar on the rep and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

The following systems for off-gas treatment in the process- 
ing of HTR fuel elements are presented: AKUT II for burner gas, 
KRYOSEP I for the cleaning of air-diluted dissolver gas, and 
KRYOSEP II for the separation of noble fission gases from a 
closed off-gas cycle with helium as carrier gas. The systems are de- 
scribed with the aid of flow charts. Experiments on the dissolution 

of thorium fuel and the establishment of efficiencies for various off- 

gas components are described as well as laboratory experiments 
with the electric filter which is used in the AKUT system to clean 
the off-gas from aerosols. 


21045 (Juel-Conf—30, pp 104-116) Vitrification of fis- 
sion products using the FIPS process. Halaszovich, S.; Dix, 
om R. Feb 1979. (In German). Dep. NTIS (US Sales 


From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

The FIPS process (Fission Product Solidification) is de- 
scribed step by step, i.e., pre-concentration of the fission product 
solution, denitration, addition of glass formers and homogenization 
of the suspension, drying, melting of the glass. The process steps 
are decoupled in order to permit a better process guidance in all 
stages. Advantages and drawbacks of the process and experiences 
made in hot operation are discussed. 


21046 (Juel-Conf—30, pp 117-125) Process chemistry in 
fission product solidification. Odoj, R. Feb 1979. (In 
German). Dep. NTIS (US Sales Only). 

From Seminar on the reprocessing and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

Chemical processes play an important role in all stages of 
the FIPS process (= Fission Product Solidification). Process and 
product control require special methods of chemical analysis. An 
IR spectrometer is used to find out the gas species in a denitration 
unit (reaction products: NO and CO). Other gases are analyzed 
quantitatively and qualitatively by the same method in various 
measuring points. The main problem is the volatilisation of dried 
products during vitrification. By means of a coupled system of ther- 
moanalyzer - mass spectrometer, losses of weight and the nature of 
the evaporating species can be detected simultaneously. In addition, 
changes of phase during melting can be observed which are a fur- 
ther important problem in process chemistry. In this context, also 


ERA VOL. 7,NO.8 / 2538 


the influence of AlO; - and CaO-additives on phase separation in 
the end product was investigated. 


21047 (Juel-Conf—30, pp 126-140) Technologies for the 
treatment and safeguarding of radioactive waste and spent 
AVR fuel elements under the aspect of safety. Bruecher, H 
Feb 1979. (In German). Dep. NTIS (US Sales Only). 

From Seminar on the rep: and waste disposal in the 
thorium fuel cycle; Julich, F.R. Germany (26 Oct 1978). 

Three main aspects of a West German R + D programme 
are described: (1) Investigations of the storage behaviour of spent 
HTR fuel elements in gas-tight steel chambers (concrete plugs, tem- 
perature measurement, radiation dose and radiolysis products, 
safety aspects); (2) concepts and safety studies for the safeguarding 
of ® Kr (safety analysis of above-ground storage sites, long-term 
storage in high-pressure gas cylinders, safety assessment of deep sea 
storage of ® Kr); and (3) concepts and safety studies for the safe- 
guarding of tritium (cementing, leaching, underground and deep sea 
storage). 


21048 (MLM—2869) Development of ultrafiltration and 
adsorbents: October 1980-March 1981. Williams, M.K.; 
Colvin, C.M.; Roberts, R.C.; Bond, W.H. (Mound Facility, 
Miamisburg, ‘OH (USA)). 11 Dec 1981. Contract AC04- 
76DP00053. 33p. NTIS, PC A03/MF AOl. Order Number 
DE82006177. 

Reverse osmosis, on a pilot-plant scale, was successful in re- 
moving large percentages of cesium-137 from aqueous streams. The 
relative effectiveness of three membrane types, 0, 50, and 97% salt 
rejection, in cesium removal was explored. The 97% salt rejection 
membrane was the most effective, generally removing 97% of the 
cesium. An interaction design experimental series was performed to 
determine the extent of interference, from factors found previously, 
on the removal of cesium-137 by four ion exchange resins. The in- 
terfering factors used were ionic sodium, potassium, and calcium. 
These factors were found to have no effect on cesium removal by 
the resins at the ionic concentrations that are amenable to resin 
treatment. The removal of cesium-137 from a solution containing a 
large amount of sodium hydroxide was laboratory tested. The best 
process, under the existing conditions, was found to be chemical 
precipitation. The precipitation could be accomplished by sodium 
tetraphenyl boron or copper ferrocyanide. 


21049 (NIRS-M—31, pp 67-80) Sorption of radionuclides 
on a soil, Fukui, M. (Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst.). Oct 1979. (In Japanese). NTIS (US 
Sales Only), PC Al3/MF AOl. Order Number 
DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Disposal of radioactive wastes into the ground has been dis- 
cussed, and this paper emphasized significance of the investigation 
for underground water flow and for the prediction of radionuclides 
through a stratified aquifer using column experiments to evaluate 
the internal radiation dose. Distributions and redistributions of ra- 
dionuclides in a sandy layer were observed to identify the sorption 
model which predicts the behavior, and the underground water 
flow in the Plio-Pleistocene Osaka Group was investigated as an 
example, by mean of the measurement of **Rn concentration, the 
pumping technique and the tracer technique using the activation 
analysis. Then, the estimation of radioactive concentration in the 
underground water was worked out for the boundary condition of 
steady state inflow of liquid wastes and of which the Sr are 
leached from the solidified body, moreover, the equation which 
easily evaluates the suitability of the disposal site was proposed. 
These approach may be useful for the actual site selection of radio- 
active wastes disposal. 


21050 elit pp 81-94) Migration of radionu- 
clides through vadose zone and saturated zone. Morisawa, S. 
(Kyoto ba v, Gapan)). 0 Oct 1979. (In Japanese). NTIS (US 
Sales A13/MF AOl. Order Number 
ns 


From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 





Radionuclides are transported mainly horizontal by ground- 
water in the saturated zone. The transportation characteristics were 
studied by using a model saturated stratum, which consisted of 306 
Kg sand and a model solidified waste. Two kinds of techniques 
were examined for predicting a radionuclide (®Sr) distribution in 
the model stratum. The first technique consists of numerical solu- 
tion of a transportation-diffusion equation. The second one consists 
of time transformation technique which predicts radionuclide distri- 
bution based on the distribution of a tracer of water such as tritiat- 
ed water (HTO). (1) The first technique has, at present, some diffi- 
culties in predicting a ®Sr distribution. The difference between a 
predicted and an observed Sr distribution should be minimized 
through taking into consideration local disturbance of stratum char- 
acteristics. (2) The ®Sr distribution predicted by using HTO tracer 
test agree well with an observed distribution. It takes only about 1/ 
K sub(f) of time which would be required for actual distribution of 
Sr in the stratum. Non-dimensional parameter K sub(f) is called 
“Time transformation factor” defined uniquely for the stratum and 
has numerical value larger than unity. Radionuclides are transport- 
ed mainly vertically by percolating soil water through a vadose 
zone. Model vadose stratum, which consists of 300 Kg sand and a 
model solidified waste, was used to obtain ®Sr distribution in the 
stratum. Rigorus mathematical model was proposed to predict the 
Sr distribution in the stratum. The predicted ®Sr distribution was 
compared with the experimentally obtained Sr distribution in the 
stratum. The mathematical model was concluded to be reasonable 
to predict the ®Sr transportation pattern in a model vadose zone. 


21051 (NIRS-M—31, pp 11-24) Present status and future 
program for the management of radioactive wastes originated 
from nuclear facilities. Inouye, S. ioactive Waste Man- 
agement Center). Oct 1979. (In Japanese). NTIS (US Sales 
Only), PC A13/MF A01. Order Number DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Nuclear facilities, in addition to nuclear power stations, in- 
clude spent fuel reprocessing, fuel fabrication, uranium enrichment, 
and various nuclear laboratory, facilities. From the viewpoint of ra- 
dioactive waste management, nuclear power stations and spent fuel 
reprocessing facilities present the greatest problems, because of 
volume and radiation level of the generated wastes. Among the 
spent fuel reprocessing wastes, current studies have been initiated 
on the treatment and disposal technologies related to the generated 
high level wastes. Additional time may be required until the basic 
plan can be authorized for the management of the latter wastes. It 
is considered that management has been established for radioactive 
wastes associated with utilization of radio-isotopes, and other nucle- 
ar facilities noted above. Although the procedures for both the 
treatment and the disposal of radioactive wastes are considered to 
be closely related, treatment of wastes is considered to be one of 
the waste management processes handled primarily within each nu- 
clear facility. In fact, necessary measures have been adequately pro- 
vided for treatment of wastes within such facilities. In keeping with 
the objectives of this seminar, this report reviews present status, 
and future programs, for disposal of low and intermediate level ra- 
dioactive wastes with attention focused on the topic of land dispos- 
al techniques. The major items of this report are as follows; 1. The 
type and amount of wastes generated from each nuclear facility. 2. 
Outline of low level radioactive waste treatment. 3. Outline of low 
level radioactive waste disposal. 4. Implementation of land disposal 
testing of low level radioactive waste, and related problems. 


21052 (NVO—196-28) Nevada nuclear waste storage in- 
vestigations. Quarterly report, July-September 1981. aaee- 
ment of Energy, Las Vegas, NV (USA). Nevada Operations 
Office). Dec 1981. 103p. NTIS, PC A06/MF AOl1. Order 
Number DE82005879. 

Progress reports for the following eight tasks are presented: 
systems; waste package; site; repository; regulatory and institution- 
al; test facilities; and land acquisition. The purpose of these investi- 
gations are to develop or improve the technology of nuclear waste 
storage and disposal and to determine whether the selected under- 
ground rock media on or adjoining the Nevada Test Site are tech- 
nically acceptable for a licensed high-level nuclear waste reposi- 
tory. (ATT) 
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21053 bag ee we —— of waste isolation com- 
puter models. T pig Applications, Inc., 
Oak Ridge, IN (US (USA). A 1981. tract AC06- 
76RLO1830. 449p. NTIS, ai /MF AO1. Order Number 
DE82006253. 

A compilation has been made of computer models relevant 
to waste isolation analyses. Attempts have been made to include at 
least a sample of such models in every area of ongoing research 
concerning a geologic repository and its interfaces with society and 
the environment. The compilation includes tabulation of the 
models, a categorization of the models according to intended use, 
and a description of the possible relationships existing among the 
models. 


21054 (ONWI—258-Vol.1) NWTS conceptual reference 
repository description (CRRD). Volume 1, Summary. (Bechtel 
Group, Inc., San Francisco, CA (USA)). May 1981. Con- 
tract AC06-76RL01830. 106p. NTIS, A06/MF AO1. 
Order Number DE82004661. 

This report is a Conceptual Reference Repository Descrip- 
tion (CRRD) for the terminal storage of spent, unreprocessed fuel 
assemblies and low-level transuranic waste. It is based on the fol- 
lowing three previously prepared conceptual design reports: Na- 
tional Waste Terminal Storage in a Bedded Salt Formation for 
Spent Unreprocessed Fuel (NWTS-R2), prepared by Kaiser Engi- 
neers; National Waste Terminal Storage Repository Number 1 
(NWTS-R1), prepared by Stearns-Roger; Spent Fuel Receiving and 
Packaging Facility Conceptual Design, =< by Rockwell Han- 
ford Operations and Kaiser Engineers. The CRRD is not itself a 
conceptual design report, but combines the key features of the 
above three reports into a description of a reference repository. 
This description is to be used as a basis for the preparation of a 
preliminary information report for the repositories. The CRRD dis- 
cusses from a conceptual engineering standpoint the structures, sys- 
tems, equipment, and operations necessary to (1) receive unrepro- 
cessed spent fuel assemblies via standard shipping casks, (2) offload 
these assemblies, (3) place the assemblies in canisters, (4) transport 
the canisters to underground storage locations in the salt dome, and 
(5) place these canisters in terminal storage. The CRRD also elabo- 
rates on the concepts for the retrieval and recovery of the spent 
fuel after burial; describes the development of the shafts and the un- 
derground areas,as well as the supporting operational utility and ad- 
ministrative features of the repository; and discusses the impacts on 
the reference repository of (1) changes in the waste package con- 
cept, (2) dry receiving and dry temporary storage of waste, (3) ter- 
minal storage of reprocessing waste, and (4) alternative under- 
ground development schemes. 


21055 (ONWI—258-Vol.2) NWTS conceptual reference 

repository description (CRRD). Volume II. Facility and sys- 

tems description. (Bechtel Group, Inc., San Francisco, CA 

nes May 1981. Contract AC06-76RL01830. 556p. 
S, PC A24/MF A0O1. Order Number DE82004660. 

A description of a radwaste terminal storage facility is pre- 
sented. Unreprocessed spent fuel assemblies and low-level transur- 
anic wastes will be received, processed, and emplaced in terminal 
storage inside a salt dome in a facility similar to this. A description 
of the functions, performance, design requirements, physical char- 
acteristics, and operation of the facility are reported in part of this 
volume. Part 2 describes the radwaste handling facility and building 
requirements; part 3 describes the underground systems; operational 
and support systems are described in part 4. The utility and service 
systems (electricity, steam, water, fire protection, compressed air, 
communications, equipment fueling, and wastewater management) 
are described in part 5. Surface facilities include the waste handling 
building, site support facilities, utilities and support facilities, trans- 
portation facilities, and holding ponds. These are described in part 
6. 


21056 (ONWI—258-Vol.3) NWTS conceptual reference 
repository description (CRRD). Volume III. Criteria, bases, 


special studies, and codes. (Bechtel Group, Inc., San Francis- 
co, CA (USA)). May 1981. Contract AC06-76RL01830. 
345p. NTIS, PC AI15/MF AOl. Order Number 
DE82004659. 
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This volume documents the criteria, design bases, and special 
studies and provides the backup for the design presented in Volume 
II. The criteria presented here were developed by ONWI as a draft 
version for consideration in this conceptual report. Since these cri- 
teria were developed subsequent to preparation of the reports used 
as a basis for the CRRD, not all of the criteria could be fully con- 
sidered in preparation of the CRRD. However, they were used as 
guidelines wherever possible. The criteria for terminal storage of 
waste are still in development. The chapter on the design bases 
identifies the important design considerations and provides the justi- 
fication for their selection. The design bases were developed not so 
much to give exact values for parameters as to identify the param- 
eters that are significant to the design. They also serve as a 
common basis for coordinating analysis and design studies unitl the 
next design phase is completed. Some of the design bases presented 
here were taken directly from the Stearns-Roger NWTS-R1 Con- 
ceptual Design Report. The special studies document technical as- 
pects of the design that are of particular importance or that furnish 
additional information pertaining to the design. 


21057 (ONWI—258-Vol.4) NWTS conceptual reference 
tory description (CRRD). Volume IV. Drawings. (Bech- 
Group, Inc., San Francisco, CA (USA)). May 1981. 
Contract AC06-76RL01830. 156p. NTIS, PC A08/MF AOl. 
Order Number DE82004658. 
This volume contains the drawings for the design developed 
by ONWI for a reference radioactive waste repository. (DMC) 


21058 (ONWI—258-Vol.5) NWTS conceptual reference 

(CRRD). Volume V. Alternative con- 

(Bechtel Group, Inc., San Fran- 

cisco, CA (USA)). May 1981. Contract AC06-76RL01830. 

226p. NTIS, PC AIl1/MF AOl. Order Number 
DE82004657. 

This volume consists of three parts: Part 1: Facility Impacts 
of Engineering Barriers; Part 2: Facility Concepts for SURF and/ 
or RW; and Part 3: Alternative Underground Development Plans. 
Each of the above conceptual studies deals with a possible modifi- 
cation to the base case conceptual reference repository described in 
detail in Volume II of this report, and discusses the effects of such 
modifications on both capital and operating costs. Part 1 considers 
the use of a complex multiple-barrier waste package in place of the 
mild steel canister employed in the base case. Part 2 discusses the 
dry unloading and temporary storage of fuel elements in place of 
the wet systems employed in the base case, and considers the possi- 
bility of receiving both reprocessing high level waste and spent fuel 
in the same waste handling complex. Part 3 addresses the subject of 
alternative shaft locations and underground development schemes. 


21059 ae ae 156-174) Nuclear waste chem- 


istry. Jan 1982. NTIS, 
DE82007126. 

In Chemistry Division annual progress report for period 
ending July 31, 1981. 

The following were studied: effects of water in salt reposi- 
tories, adsorption of ions, a digital scanner for alpha radioactivity 
adsorbed on surfaces, Pd recovery from high-level waste, actinide 
chemistry in nuclear waste isolation, and lanthanide orthophos- 
phates as alternate actinide waste forms. (DLC) 


A13/MF A0Ol. Order Number 


21060 poe ite an “ange 

SYNROC gel microspheres. 

(Oak Ridge Nations! Labs Lab., INC ye Nov 1981. Contract 
W-7405-ENG-26. 24p. NTIS, PC A02/MF AOl. Order 

Number DE82003472. 

Thermoanalytical methods were used to characterize 
SYNROC microspheres at three stages of the internal gelation 
process: unwashed spheres, washed spheres, and washed-and-dried 
spheres. Linear-programmed heating experiments were performed 
using thermogravimetric analysis, differential scanning calorimetry, 
differential thermal analysis, and mass spectrometry for producing 
the thermograms. The data were used to elucidate thermal reac- 
tions occurring between ambient and 800°C. The principal reac- 
tions were the release of wuters from various sources, the decom- 
position and combustion of gelation additives 
(hexamethylenetetramine and urea), and the decomposition of car- 


_ Thermal analysis of 
hild, K.E.; Lee, D.A. 
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bonates. Data also demonstrated the efficiency of the washing proc- 
ess. Kinetic studies were carried out by differential scanning calori- 
metry and differential thermal analysis to determine activation ener- 
gies for certain pyrolysis reactions. 8 figures. 


21061 (ORNL/TM—7951) Decontamination of transur- 
anic waste metal by melt refining. Heshmatpour, B.; Co 
land, G.L.; Heestand, R.L. (Oak Ridge National Lab., 
(USA)). Dec 1981. Contract W-7405-ENG-26. 25p. NTIS, 
PC A02/MF A0O1. Order Number DE82005965. 

Melt refining of transuraniuc- (TRU-) contaminated metals 
has been proposed as a decontamination process with the potential 
advantages of reclaiming metal and simplifying analytical problems. 
The feasibility of routinely achieving the 10 nCi/g (~ 0.1 ppM) de- 
contamination level by melt refining will demonstrate the removing 
of scrap metal from the TRU waste classification. To demonstrate 
this feasibility, mild steel, stainless steel, nickel, and copper were 
contaminated with 500 ppM PuO, and melted with various fluxes. 
Four different fluxes, borosilicate glass, blast furnace slag, high 
silica slag, and artificial basalt, were used in these studies. The so- 
lidified slags and metals were analyzed for their plutonium contents 
by the use of a combination of wet chemical and a-activity count- 
ing technique. Partition ratios were calculated for plutonium using 
the analytical results of each experiment. Some metals were dou- 
bled refined to study the effect of secondary slag treatment. The 
initial weight of the slags was also varied to investigate its effect on 
plutonium removal. The results indicated that the use of proper 
slags is necessary for effective removal of plutonium. All four slags 
were effective in removing plutonium from the metals. Values of 
less than 1 ppM Pu (~ 100 nCi/g) could be obtained in all cases. 
The double-refined samples were cleaned to less than 0.1 ppM Pu 
(~ nCi/g), which is the goal. Variation in the slag weight did not 
change the results significantly. Double refining of the metal with 
small primary and secondary slag volume can be an effective proc- 
ess for removal of TRU contaminants from metals. 


21062 (PNL—4022) Leaching behavior of glass ceramic 
nuclear waste forms. Lokken, R.O. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Nov 1981. Contract 
AC06-76RL01830. 72p. NTIS, PC A04/MF AOl. Order 
Number DE82005595. 

Glass ceramic waste forms have been investigated as alterna- 
tives to borosilicate glasses for the immobilization of high-level ra- 
dioactive waste at Pacific Northwest Laboratory (PNL). Three 
glass ceramic systems were investigated, including basalt, celsian, 
and fresnoite, each containing 20 wt % simulated high-level waste 
calcine. Static leach tests were performed on seven glass ceramic 
materials and one parent glass (before recrystallization). Samples 
were leached at 90°C for 3 to 28 days in deionized water and sili- 
cate water. The results, expressed in normalized elemental mass 
loss, (g/m*), show comparable releases from celsian and fresnoite 
glass ceramics. Basalt glass ceramics demonstrated the lowest nor- 
malized elemental losses with a nominal release less than 2 g/m? 
when leached in polypropylene containers. The releases from basalt 
glass ceramics when leached in silicate water were nearly identical 
with those in deionized water. The overall leachability of celsian 
and fresnoite glass ceramics was improved when silicate water was 
used as the leachant. 


21063 (PNL-SA—9591) Crystallization behavior of nucle- 
ar waste forms. Rusin, J.M.; Lokken, R.O.; May, R.P.; 
Wald, J.W. (Battelle Pacific Northwest Labs., Richland, 

A (USA)). Sep 1981. Contract AC06-76RL01830. 2ip. 
(CONF-811013—12). NTIS, PC A02/MF AOl. Order 
Number DE82003863. 

From Electrochemical Society conference; Denver, CO, 
USA (11 Oct 1981). 

Several waste form options have been or are being devel- 
oped for the immobilization of high-level wastes. The final selection 
of a waste form must take into consideration both waste form prod- 
uct as well as process factors. Crystallization behavior has an im- 
portant role in nuclear waste form technology. For glass or vitre- 
ous waste forms, crystallization is generally controlled to a mini- 
mum by appropriate glass formulation and heat treatment sched- 
ules. With glass ceramic waste forms, crystallization is essential to 
convert glass products to highly crystalline waste forms with a 
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minimum residual glass content. In the case of ceramic waste forms, 
additives and controlled sintering schedules are used to contain the 
radionuclides in specific tailored crystalline phases. 


21064 (PNL-SA—9653) Solubility effects in waste glass- 
demineralized water systems. Fullam, H.T. (Pacific North- 
west Lab., Richland, WA (USA)). Nov 1981. Contract 
AC06-76RL01830. . (CONF-811122—33). NTIS, PC 
A02/MF A01. Order Number DE82004003. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

A study was carried out to determine the solubility limits of 
various elements found in waste glasses in demineralized water as a 
function of temperature. The work was sponsored by the Office of 
Nuclear Waste Isolation under contract to the ent of 
Energy. Solubility measurements were carried out at 35° 65°, 95°, 
and 150°C using three nonradioactive waste glass compositions. 
Subsaturation and supersaturation methods were used to determine 
the solubility limits. The two methods gave markedly different 
values for most glass components. The results obtained indicate that 
it is difficult to assign solubility limits to most glass components 
without thoroughly describing the glass-water system. This includes 
not only defining the glass type, and system temperature, but also 
the glass surface area-to-water volume (S/V) ratio of the system 
and its thermal history. 


21065 (PNL-SA—9820) Multidimensional analysis of 
radon diffusion through uranium mill tailings and cover sys- 
tems. Mayer, D.W.; Nelson, R.W.; Gee, G.W. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). 1981. Con- 
tract AC06-76RL01830. 13p. (CONF-811049—10). NTIS, 
PC A02/MF AO1. Order Number DE82004007. 

From 4. symposium on uranium mill tailings management; 
Fort Collins, CO, USA (26 Oct 1981). 

A new capability has been developed for modeling radon 
diffusion through uranium mill tailings and covers. This capability 
allows the transient solution for radon concentrations and fluxes in 
one, two and three dimensions. The method utilizes an integrated- 
finite difference solution to the conservation of mass equation for 
radon gas. The effects of variable soil moisture content can also be 
taken into account. Results are presented from the analysis of both 
bare and covered tailings piles. Comparisons of the numerical re- 
sults are made with an available one dimensional analytic solution. 
Two dimensional effects of a discontinuous cover system are also 
analyzed. 


21066 (PNL-SA—9898) Approach to accelerated testing. 
Westerman, R.E. (Pacific Northwest Lab., Richland, WA 
(USA)). Sep 1981. Contract AC06-76RL01830. 25p. 
(CONF-811119—7). NTIS, PC A02/MF A0Ol. Order 
Number DE82005234. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

This report reviews the materials degradation modes that 
may influence the longevity of spent fuel and high-level waste 
packages. An approach to testing is recommended that will lead to 
qualification of waste package materials in specific repository envi- 
ronments in times that are short relative to the time period over 
which the package and repository are expected to remain effective. 
(DLC) 


21067 (PNL-SA—9957) Effects of surface area to volume 
ratio and surface roughness on waste glass leaching. McVay, 
G.L.; Buckwalter, C.Q.; Pederson, L.R. (Pacific Northwest 
Lab., Richland, WA (USA)). 1981. Contract AC06- 
76RL01830. 25p. (CONF-811088—3). NTIS, PC A02/MF 
A01. Order Number DE82005229. 
From American Ceramic Society conference; Newport 
Beach, a eA (25 Oct 1981). 
tudy assesses the effects of surface roughness and sur- 
face area ~ pa volume (SA/V) ratio changes on the leaching 
of PNL 76-68, a simulated nuclear waste glass. Monolith specimens 
were used to avoid the difficulties associated with powders. Induc- 
tively Coupled Argon Plasma Spectroscopy (ICP) was used to ana- 
lyze leachate solutions. Solid samples were depth profiled using 
Secondary Ion Mass Spectroscopy (SIMS). Corrosion of PNL 76- 
68 glass increased with increased surface roughness at a constant 
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solution volume, in agreement with earlier studies on simple glasses. 
However, the increased leaching occurred only for several days at 
90°C, after which the rates of reaction of glasses given three 
widely different surface preparations were essentially identical. Sur- 
face roughness of a waste glass in a repository thus is not a major 
consideration in determining elemental release rates. In sharp con- 
trast to the results of earlier studies on simple silicate glasses, leach- 
ing of PNL 76-68 glass strongly decreased with increases in the 
SA/V ratio. These findings imply that corrosion within cracks in a 
waste glass monolith exposed to water is much less important than 
previously suspected on the basis of simple glass measurements. 
Surfaces within small cracks in the waste glass are actually more 
durable than are the outer surfaces. 


(RHO-CD—973) Waste site recovery demonstra- 
tion: technical and economic Anderson, B.N.; An- 
derson, D.B.; Adams, M.R.; McKenney, D.E.; Mitchell, 
J.N. (Rockwell International Corp., Richland, WA (USA). 
Energy Systems Group). Jul 1980. Contract AC06- 
77RL01030. 172p. NTIS, PC A08/MF AOl. Order Number 
DE82005896. 

One objective of the Long-Term Transuranic Defense Waste 
Program Plan is to devise methods, produce conceptual designs and 
produce cost estimates for the removal and processing of transur- 
anic (TRU) wastes from typical storage/disposal sites. The first 
scheduled study is for recovery of a liquid waste disposal site. This 
study identifies and analyses a recommended waste site recovery 
demonstration (WSRD). To select a liquid waste disposal site for 
removal demonstration all of the sites were compared quantitatively 
and qualitatively in accordance with specified selection criteria. Site 
216-Z-12 was selected on the basis of its low beta-gamma, high plu- 
tonium inventory, soil volume, and on its chemical nature. Five 
concepts for recovery of 216-Z-12 are analyzed; four for the exca- 
vation and containerization of the contaminated soil and a fifth to 
leach the site in situ. The excavation concepts discussed in this 
report are a remote/housed excavation concept, a remote/slab con- 
cept, a contact (manual) concept, and a hydraulic jet excavation 
concept. The alternatives are examined up to the stage of process- 
ing. 


21069 (RHO-LD—114) Existing data on the 216-Z liquid 
waste sites. Owens, K.W. (Rockwell International Corp., 
Richland, WA (USA). Energy Systems Group). May 1981. 
Contract AC06-77RL01030. 136p. NTIS, PC A07/MF AOI. 
Order Number DE82005758. 

During 36 years of operation at the Hanford Site, the ground 
has been used for disposal of liquid and solid transuranic and/or 
low-level wastes. Liquid waste was disposed in surface and subsur- 
face cribs, trenches, French drains, reverse wells, ditches and 
ponds. Disposal structures associated with Z Plant received liquid 
waste from plutonium finishing and reclamation, waste treatment 
and laboratory operations. The nineteen 216-Z sites have received 
83% of the plutonium discharged to 325 liquid waste facilities at 
the Hanford Site. The purpose of this document is to support the 
Hanford Defense Waste Environmental Impact Statement by draw- 
ing the existing data together for the 216-Z liquid waste disposal 
sites. This document provides an interim reference while a sitewide 
Waste Information Data System (WIDS) is developed and put on 
line. Eventually these and additional site data for all Hanford waste 
disposal sites will be available on WIDS. Compilation of existing 
data is the first step in evaluating the need and developing the tech- 
nology for long-term management of these waste sites. The scope 
of this document is confined to data describing the status of the 
216-Z waste sites as of December 31, 1979. Information and sketch- 
es are taken from existing documents and drawings. 


21070 (RHO-LD—166) 216-Z-12 crib status report. 
Kasper, R.B. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Dec 1981. Contract 
AC06-77RL01030. 62p. NTIS, PC A04/MF A0Ol. Order 
Number DE82005894. 

The 216-Z-12 Crib is an underground liquid waste disposal 
facility at the Hanford Site. The 216-Z-12 Crib received an aqueous 
waste classified as low-salt waste that was contaminated with low 
concentrations of plutonium. Low-salt waste is a dilute (~ 0.1M) 
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sodium, fluoride, nitrate solution. Prior to discharge, the solution 
was collected in holding tanks and neutralized to a pH of 8. From 
1959 to 1973, the crib received an estimated 25.1 kg of plutonium in 
2.8 x 10° L of liquid. The crib was retired from service in 1973. 
Laboratory ts indicate that plutonium in a dilute, neutral 
solution similar to that discharged to the 216-Z-12 Crib should be 

ly sorbed onto the sediments beneath the crib within a few 
meters of the discharge point. Preliminary field studies of the distri- 
bution of plutonium at the 216-Z-12 Crib confirm the predictions 
made on the basis of the laboratory experiments. 


21071 (SAND—81-1380C) Predictions of radionuclide 
migration rates for a subseabed . Brush, L.H. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 16p. (CONF-811122—37). 
NTIS, PC A02/MF AOl1. Order Number DE82004763. 
From Annual of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 
Geochemical research carried out by the US Subseabed Dis- 
posal Program is described. Data from studies of high temperature 
interactions between sediments and porewater (seawater), and of 
sorption and diffusion of radionuclides in oxidized, deep-sea sedi- 
ments are used, along with results from heat transfer studies, to pre- 
dict migration rates of radionuclides in a subseabed repository. Pre- 
liminary results for most radionuclides in oxidized sediments are 
very encouraging: fission products with moderate values of K/sub 
D/ (generally 10 to 10 ml/g), and actinides with high values of K/ 
sub D/ (generally 10° to 10° ml/g) would not migrate significant 
distances before decaying to innocous concentrations. °7Cs, Sr, 
and **Pu are among this group. The results for anionic species are 
less encouraging, but preliminary work with reduced sediments in- 
dicates that Tc can be effectively isolated. Planning for a field ver- 
ification of these laboratory and modeling studies is also described. 


21072 SS a oe et HLW canister/ 
studies applicable for Molecke, M.A.; 
so D.W.; — R. RSH Rappen, J J. A. (Sandia National 


Oct 1981. Contract 
89. Mop N NTIS, PC A03/MF AOl. Order 
2006830. 

An experimental program to develop candidate materials for 
use as “level waste (HLW) overpacks or canisters in a salt re- 
pository has been in progress at Sandia National Laboratories since 
1976. The main objective of this program has been to provide a 
waste package barrier having a long lifetime in the chemical and 
physical environment of a repository. This paper summarizes the 
recent corrosion and metallurgical results for the prime overpack 
material TiCode-12 in the areas of uniform corrosion (extremely 
low rate and extent), local attack, e.g., pits and crevices (none 
found), stress corrosion cracking susceptibility (no significant 
changes in macroscopic tensile properties detected) and hydrogen 
sorption/embrittlement effects (testing still in process), effects of 
gamma irradiation in solution (still in process), and sensitization ef- 
fects (still in process). Previous candidate screening analyses on 
other alloys and recent work on alternate overpack alloys are re- 
viewed. All phases of these interrelated laboratory, hot-cell, and 
field experimental studies are described. 


(UCRL—53188-80) Nuclear waste form risk as- 
sessment for US defense waste at Savannah River Plant. 
Annual report fiscal year 1980. Cheung, H.; Jackson, D.D.; 
Revelli, M.A. wrence Livermore National Lab., CA 
ak Jul 1981. Contract W-7405-ENG-48. 136p. NTIS, 

PC A07/MF AO1. Order Number DE82005602. 

Waste form dissolution studies and preliminary performance 
analyses were carried out to contribute a part of the data needed 
for the selection of a waste form for the disposal of Savannah River 
Plant defense waste in a deep geologic repository. The first portion 
of this work provides descriptions of the chemical interactions be- 


developed to describe the dissolution process of these candidate 
waste forms so as to establish a fundamental basis for interpretation 
of experimental data and to provide directions for future experi- 
ments. The complementary second portion of this work is an assess- 
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ment of the impacts of alternate waste forms upon the conse- 
quences of disposal in various proposed geological media. Employ- 
ing systems analysis methodology, we began to evaluate the per- 
formance of a generic waste form for the case of a high risk scenar- 
io for a bedded salt repository. Results of sensitivity analysis, uncer- 
tainty analyses, and sensitivity to uncertainty analysis are presented. 


Jantzen, C.M.; Morgan, P.E.D. (Rockwell International Sci- 
ence Center, Thousand — CA). pp 207-216 of Surfaces 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 
From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 
ae ee tee kes and chet 
pals. the presence of intergranular glassy phases, on the over- 
all dissolution process are explored. Two samples, one Al and Ti 
tailored which contained appreciable glass and the other Al and 
RE tailored which contained little or no intergranular phase, are 
used to illustrate the effect of microstructure and provide an assess- 
ment of the waste form’s long term stability. 


21075 (AECL—6958, pp 281-293) Canadian nuclear fuel 
waste disposal program - with emphasis on environmental as- 
sessment, Rummery, T.E.; Lyon, R.B. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Re- 
search Establishment). [nd]. Dep. NTIS (US Sales Only). 
From Conference on health effects of energy production; 
tario, Canada (12 Sep 1979). 
program and current status of research and develop- 
ment for the safe disposal of fuel wastes from nuclear power pro- 
duction in Canada are described. The present concept centres on 
immobilization and emplacement in mined rooms at a depth of 
about a thousand metres within a stable igneous rock formation in 
the Canadian Shield. The Research and Development program is 
divided into three phases: initial research and development to verify 
the acceptability of the concept; selection of a technically suitable 
site which also meets with community acceptance, and construction 
and operation of a demonstration facility. These phases will be fol- 
lowed by development of a commercial-scale vault. Major program 
elements for the research and development phases are geotechnical 
research chemistry research, immobilization studies, public partici- 
pation programs and environmental assessment studies. Environ- 
mental assessment studies are directed towards estimating the radio- 
logical and non-radiological impacts of the proposed facilities now, 
and in the future. The results will be documented so that the appro- 
priate scientific, public, and regulatory bodies can pass judgement 
on the acceptability of the project. Assessment of the long-term 
impact centres on evaluating the efficiency of barriers or protective 
features which prevent the transfer of radionuclides from the dis- 
posal vault to man. These features are: the highly insoluble waste 
itself, the corrosion-resistant container, the buffer and backfill mate- 
rial, the massive geological barriers and finally, dilution and reten- 
tion in the biosphere. 


0530 Environmental Aspects 


REFER ALSO TO CITATION(S) 21031, — 21052, 21062, 21064, 21065, 
21070, 21071, 21075, 23159, 23161, 23162, 2320 


(DPST—80-249-Suppl.) Defense Waste Eee 
— staged operations: environmental information docu 

ment. (Du Pont de Nemours (E.1.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Nov 1981. Contract AC09- 
76SRO00001. 334p. NTIS, PC A15/MF AO1. Order Number 
DE82004479. 

Environmental information is presented relating to a staged 
version of the proposed Defense Waste Processing Facility 
(DWPF) at the Savannah River Plant. The information is intended 
to provide the basis for an Environmental Impact Statement. In 
either the integral or the staged design, the DWPF will convert the 
high-level waste currently stored in tanks into: a leach-resistant 
form containing about 99.9% of all the radioactivity, and a residual, 
slightly contaminated salt, which is disposed of as saltcrete. In the 
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first stage of the staged version, the insoluble sludge portion of the 
waste and the long lived radionuclides contained therein will be 
vitrified. The waste glass will be sealed in canisters and stored 
onsite until shipped to a Federal repository. In the second stage, 
the supernate portion of the waste will be decontaminated by ion 
exchange. The recovered radionuclides will be transferred to the 
Stage 1 facility, and mixed with the sludge feed before vitrification. 
The residual, slightly contaminated salt solution will be mixed with 
Portland cement to form a concrete product (saltcrete) which will 
be buried onsite in an engineered landfill. This document describes 
the conceptual facilities and processes for producing glass waste 
and decontaminated salt. The environmental effects of facility con- 
struction, normal operations, and accidents are then presented. De- 
scriptions of site and environs, alternative sites and waste disposal 
options, and environmental consultations and permits are given in 
the base Environmental Information Document. 


—. eee. - 246-258) Radiological safety 
radioactive wastes. Inoue, Y. 
Gryeto Un Univ 7” )). Oct 1979. (In Japanese). NTIS (US 
Pc Al3/MF AOl. Order Number 

DES27S21e. 


From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Radionuclides which were contained in the wastes disposed 
into the ground would leave the wastes and migrate through many 
environmental pathways to the mankind. Three important pathways 
were analysed. The first pathway was identified as the pathway 
from disposed wastes to mankind through drinking water. The 
second one was identified as the pathway from disposed wastes to 
mankind through seafoods. And at the third one radionuclides were 
transported to mankind through agricultural products. Each trans- 
portation and/or migration process on each pathway was quantified 
with a set of equations to evaluate quantitatively the transportation 
flux and concentration of radionuclides in foods such as seafoods, 
agricultural products and drinking water. A mathematical model 
was constructed to evaluate the radiological hazard which would 
be caused by the disposal of radioactive wastes into the ground. 
The mathematical model, which could be classified as one of a 
critical pathway approach, was applied to the model case of dispos- 
al: all radioactive waste products from the BWR type nuclear 
power station with total 2,000 MW of electricity generation were 
solidified with portland cement and disposed directly into the shal- 
low land. Some valuable results were obtained as follows. (1) The 
mathematical model would be reasonable to evaluate a radiological 
safety of land disposal of radioactive wastes. (2) The critical nu- 
clides in the discussed disposal scheme are ®Sr and sup(110m)Ag 
the half-life of sup(110m)Ag is short but it migrates fast with 
groundwater through the soil, so that sup(110m)Ag becomes a criti- 
cal nuclide from a radiological safety aspect. (3) The radiological 
hazard caused by the disposed wastes might be governed mainly by 
the intake of agricultural products. 


21078 (NIRS-M—31, pp 236-245) Monitoring for ground 
disposal of low-level cablansiiee waste. Kasai, A. aren 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). Oct 1979. (In Japanese). NTIS (US 
Sales Only), PC Al3/MF A0Ol. Order Number 
DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

The paper describes the general outline and problem about 
monitoring for ground disposal of low-level radioactive waste. As 
prerequisite, examination of the monitoring program for waste dis- 
posal may require the following. 1. Amount and description of ra- 
dioactive waste package. 2. Upper limit of radioactivity and charac- 
ter of radionuclides. 3. Approach for disposal of waste. In the 
paper, basic concepts and practices for the monitoring of ground 
waste disposal of two types were discussed. The surveillance data 
on the burial site at Maxey Flate, Kentucky is shown as a refer- 
ence. Migration of the nuclides from the burial area to the environ- 
ment depended on the underground water flow in the burial site. 


05 NUCLEAR FUELS 
0540 Health And Safety 


—_ PO pp 2s a, 
— a. tsuzuru, 
uF 3s Es- 


Only) PC ALS/MF AOI. Japanese). NTI DE#278021.8. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

The low- and medium-level wastes are generated in an ex- 
tremely large amount at all stages of the nuclear fuel cycle, and 
then we must control the radioactivity which disperses into the 
human environment as small as is practically possible. For this pur- 
pose, the wastes must be solidified for immobilizing radionuclides 
contained therein and then disposed of into a deep sea or under- 
ground. In the disposal of waste solids, it is quite natural to assume 
that the wastes come into contact with surrounding fluids by which 
some radioactive substances may be leached into contacting water 
and might reenter into the environment. Solidification of the low- 
and medium-level wastes with cement has been routinely used in a 
power reactor plant. The leaching of radionuclides from wastes in- 
corporated in cement is, therefore, of great interest in the safety as- 
sessment for both sea and underground disposal of wastes produced 
in an LWR. This paper intends to provide the informations about 
the leachability of a cement-waste composite. The leaching behav- 
ior of radionuclides is mainly governed by the solubility of radionu- 
clides in the chemical forms present therein, the pore structure of 
the hardened cement paste or grout, and also the leaching condi- 
tions such as temperature, ionic strength of leachant. On the basis 
of the leaching behavior obtained, the method for estimating the 
amounts leached of nuclides from a composite of 200 1 drum size 
for extended period has been developed. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 21031, 21039, 22097, 23374, 23516 


- (ORNL/TM—7962-Vol.3) yy 
of radioactive here areas at 
Laboratory. Volume 3. Technical 
the ORNL environmental and safety 

er, E.B.; Cha 


Ohnesorge, W.F.; W udhry, 

Ridge National Lab., (USA)). Dec 1981. Contract W- 
A03/MF AOl. Order 

Number DE82004556. 


-ENG-26. . NTIS, 

Thermoluminescent dosimeters (TLDs) were used to deter- 
mine dose equivalent rates in the ORNL solid waste disposal areas. 
The dosimeters were exchanged and read approximately quarterly 
during 1979 and 1980. The data were reviewed to detect trends in 
dose equivalent rates, but no trends were detected other than in- 
creased radiation levels in some areas due to the lowering of White 
Oak Lake. The rates at the disposal site were compared with TLD 
readings taken in areas on the DOE reservation perimeter, as well 
as in remote areas that represent natural background for East Ten- 
nessee. 


21081 Pa ares ) Survey of systems safety analysis 
methods and their application to nuclear waste management 
systems. Pelto, P.J.; Winegardner, W.K.; Gallucci, R.H.V. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Nov 1981. Contract AC06-76RL01830. 114p. S, PC 
A06/MF A01. Order Number DE82005594. 

This report reviews system safety analysis methods and ex- 
amines their application to nuclear waste management systems. The 
safety analysis methods examined include expert opinion, maximum 
credible accident approach, design basis accidents approach, hazard 
indices, preliminary hazards analysis, failure modes and effects anal- 
ysis, fault trees, event trees, cause-consequence diagrams, GO meth- 
odology, Markov modeling, and a general category of consequence 
analysis models. Previous and ongoing studies on the safety of 
waste management systems are discussed along with their limita- 
tions and potential improvements. The major safety methods and 
waste management safety related studies are surveyed. This survey 
peateye information on what safety methods are available, what 

waste management safety areas have been analyzed, and what are 
potential areas for future study. 
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21082 Occupational radiation exposure in nuclear fuel 
cycle facilities. Vienna, Austria; IAEA (1980). vp. (IAEA- 
SM—242/03; CONF-790654—). 

From IAEA international symposium on occupational radi- 
ation ex in nuclear fuel cycle facilities; Los Angeles, CA, 
USA (18 Jun 1979). 

Items within the scope of EDB have been entered individ- 
ually in the data base. (ACR) 


0550 Regulations 


REFER ALSO TO CITATION(S) 21955 


21083 (AGNS—35900-CONF-162) Process information 
displays from a nuclear materials control and 
accounting system. Ellis, J.H. (Allied-General Nuclear Serv- 
ices, Barnwell, SC (USA)). Nov 1981. Contract ACO09- 
78ET35900. 16p. (CONF-811108—13). NTIS, PC A02/MF 
A01. Order Number DE82003979. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

A computerized nuclear materials control and accounting 
system is being developed for an LWR spent fuel reprocessing fa- 
cility. This system directly accesses process instrument readings, 
sample analyses, and outputs of various on-line analytical instru- 
ments. In this paper, methods of processing and displaying this in- 
formation in ways that aid in the efficient, timely, and safe control 
of the chemical processes of the facility are described. 


21084 Coe 163) —— of bulk 
measurement techniques for the near-real-time 
system at the BNFP. Ellis, J.H. (Allied-General Nuclear 
Services, Barnwell, SC (USA)). Nov 1981. Contract AC09- 
78ET35900. 9p. (CONF-811103—64). NTIS, PC A02/MF 
A01. Order Number DE82003978. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Nuclear materials accountancy at the Barnwell Nuclear Fuel 
Plant (BNFP) is based primarily on bulk measurement of aqueous 
solutions containing uranium, plutonium, and fission products. Since 
1973, Allied-General Nuclear Services (AGNS) has been adapting 
volume measurement and measurement control techniques at the 
various key measurement points within the plant. Starting in 1977, 
AGNS has been incorporating these measurement activities into a 
computerized nuclear materials control and accounting system 
(CNMCAS). This paper presents the major features of the measure- 
ment systems and describes the results of plant-scale testing of the 
system using unirradiated natural uranium. The results of these tests 
indicate that total uncertainties of about 0.2% of throughput (2 o 
level) can be achieved for conventional accounting and about 2.0% 
of hold-up can be achieved for in-process inventory estimates. 
These results are based on measurement of almost 500 MTU of 
throughput over 130 operating days. 


21085 (DOE/NWTS—15, pp 69-79) Session II-C, Regu- 
latory framework. Glora, M.A. Nov 1981. NTIS, PC A15/ 
MF AOl1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA vik Nov 1981). 

This past year has seen a number of developments applicable 
to the regulatory environment within which DOE and its contrac- 
tors must operate during the site selection and licensing process. In 
general, there have been the beginnings of a significant clarification 
of the regulatory-oriented needs and positions of both the DOE and 
the two primary federal agencies, NRC and EPA, with whom the 
Department must interact. Although differences naturally still exist 
among all parties, a positive framework for airing, and possibly re- 
Se tances ar ae bone en tee ee, 
matic approaches to the licensing process is being developed. The 


. i 5 
ing aspects of reasonable assurance; and (5) NWTS NEPA imple- 
mentation plan. 
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21086 (DOE/NWTS—15, pp 178-195) Session II-H. 
Regulatory implementation. Farzin, M.H. Nov 1981. NTIS, 
PC A15/MF AO1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

During FY 1981, the program concepts for implementing the 
NRC and EPA regulations were formed. These concepts consist of: 
review and critique of proposed rules; interpretation of rules into 
practical performance objectives; and planning to achieve compli- 
ance of total system performance with the rules. Although still 
flexible because of the lack of final rules, notable advances in imple- 
mentation of these concepts were achieved in FY 1981. Technical- 
ly, proposed and draft rules were evaluated and resulting radionu- 
clide release limits were compared for consistency. For issue identi- 
fication and resolution activity, six LTR’s were initiated, and other 
topics were identified. In activities leading to total system compli- 
ance with regulations, planning and implementation efforts were 
more clearly defined and integrated. Papers reported in this session 
are: (1) regulatory implementation concepts and program overview; 
(2) licensing issue resolution; (3) status of NEPA activities in the 
NNWSI Program; (4) status of NEPA activities in the ONWI Pro- 
gram; (5) NWTS approach to site characterization reporting; and 
(6) quality assurance perspectives relative to licensing needs. 


21087 (DOE/NWTS—15, pp 221-238) Session II-J. So- 
ciopolitical initiatives. Mountain, J.M. Nov 1981. NTIS, PC 
A15/MF A0O1. Order Number DE82010733. 

From NWTS program information meeting; Columbus, OH, 
USA (17 Nov 1981). 

The following papers were presented in this session: (1) state 
interactions in the NWTS Program; (2) state legislation on nuclear 
waste disposal; (3) federal legislation - United States House of Rep- 
resentatives; (4) federal legislation - United States Senate; (5) policy 
aspects of federal-state relations; (6) inplementing a federal-state 
partnership on repository siting. In the first paper the project man- 
ager for the ONWI contractor for sociopolitical research activities 
discusses the status of state interactions in all of the states covered 
by the program, including those states where activities are being 
conducted on federal reservations of the Department of Energy. In 
the second paper, the legal staff of the Battelle Project Manage- 
ment Division reports on legislative developments affecting the 
NWTS Program in various states where activities are under way 
and in states where legislation of interest has been enacted even 
though there may not be a program presence at this time. Various 
bills now before Congress and trends in the congressional mood or 
developing concepts are discussed in papers 3 and 4 by two key 
members of the Congressional committee. The policy aspects of 
federal-state relationships as viewed from the general perspective of 
the National Governors Association are discussed in the fifth paper. 
The final paper is a discussion on the real-world implementation of 
federal-state interactions on repository siting, particularly from the 
state perspective. (ATT) 


21088 (K/OA—5074) Overview of enrichment plant safe- 
guards. Swindle, D.W. Jr.; Wheeler, L.E. (Oak Ridge Gas- 
eous Diffusion Plant, TN (USA)). 1982. Contract W-7405- 
ENG-26. 17p. (CONF-820202—1). NTIS, PC A02/MF 
A01. Order Number DE82000463. 

From AICHE 1982 national winter meeting; Orlando, FL, 
USA (28 Feb 1982). 

The relationship of enrichment plant safeguards to US non- 
proliferation objectives and to the operation and management of en- 
richment facilities is reviewed. During the review, the major com- 
ponents of both domestic and international safeguards systems for 
enrichment plants are discussed. In discussing domestic safeguards 
systems, examples of the technology currently in use to support nu- 
clear materials accountability are described including the measure- 
ment methods, procedures and equipment used for weighing, sam- 
pling, chemical and isotopic analyses and nondestructive assay tech- 
niques. Also discussed is how the information obtained as part of 
the nuclear material accountancy task is useful to enrichment plant 
operations. International material accountancy verification and con- 
tainment/surveillance concepts for enrichment plants are discussed, 
and the technologies presently being developed for international 
safeguards in enrichment plants are identified and the current devel- 
opment status is reported. 
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21089 (LA—8986-M) L/sub III/-edge densitometer com 
ations manual, Sprinkle, J.K. Jr.; Johnson, S.S.; 

D.G.; Russo, P.A. (Los Alamos National Lab., NM (U AY), 
Oct 1981. Contract W-7405-ENG-36. 54p. NTIS, PC A04/ 
MF AO1. Order Number DE82004684. 

This report describes briefly the operation and maintenance 
of an L/sub III/-edge densitometer. The instrument is optimized 
for 50 g/l of special nuclear material, but yields better than 0.5% 
precision in 1000-s assays over a concentration range of 10 to 90 g/ 
1. It can determine uranium and plutonium concentrations in a 2-ml 
sample cell and has been designed for both static and flowing solu- 
tion measurements. 


21090 (ORNL/TM—8027) Acquisition and performance 
evaluation of a quadrupole mass spectrometer in a mobile lab- 
oratory. Walton, J.R.; Smith, D.H.; McKown, H.S.; Walker, 
R.L.; Carter, J.A. (Oak Rid e National Lab., ™ SA)). 
Dec 1981. Contract W-7405-ENG-26. 37p. NTIS, A03/ 
MF AOl. Order Number DE82004668. 

A quadrupole mass spectrometer for use in a mobile labora- 
tory has been assessed for potential use as an on-site inspection in- 
strument. Samples of U, Pu, B, and Lu have been analyzed. Preci- 
sions of 1 to 2% for U235/238 ratios that range from 0.01 to 17 
have been obtained. Concentrations as low as 1.5 ppB have been 
measured. Plutonium isotope ratios have been measured with simi- 
lar precision. Boron samples of less than 100 ng have been ana- 
lyzed, as have small lutetium samples (1 to 3 ng) in conjunction 
with possible application to nuclear accident and tank calibration 
requirements. 


21001 (UCRL—52950) Evaluation of TASTEX task H: 
measurement of plutonium isotopic abundances by gamma-ray 
spectrometry. Gunnink, R.; Prindle, A.L.; Asakura, Y.; 
Masui, J.; Ishiguro, N.; Kawasaki, A.; Kataoka, S. (Law- 
rence Livermore National Lab., CA’ (USA)). Oct 1981. 
Contract W-7405-ENG-48. 46p. (ISPO—111). NTIS, PC 
A03/MF AO1. Order Number 82004499. 

This report describes a computer-based gamma spectrometer 
system that was developed for measuring isotopic and total plutoni- 
um concentrations in nitric acid solutions. The system was installed 
at the Tokai reprocessing plant where it is undergoing testing and 
evaluation as part of the Tokai Advanced Safeguards Exercise 
(TASTEX). Objectives of TASTEX Task H, High-Resolution 
Gamma Spectrometer for Plutonium Isotopic Analysis, the methods 
and equipment used, the installation and calibration of the system, 
and the measurements obtained from several reprocessing cam- 
paigns are discussed and described. In general, we find that meas- 
urements for gamma spectroscopy agree well with those of mass 
spectrometry and of other chemical analysis. The system measures 
both freshly processed plutonium from the product accountability 
tank and aged plutonium solutions from storage tanks. 14 figures, 
15 tables. 


sone (UCRL—86800) Portable microcomputer unit for 
oe one of plutonium gamma-ray spectra. Ruhter, W.D.; 
(USA). c (Lawrence Livermore National Lab., CA 

)). Dei 1981. Contract W-7405-ENG-48. 6p. (CONF- 
SitOLy 40) NTIS, PC A02/MF AOl. Order Number 
DE82004824. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

A portable microcomputer has been developed for the 
IAEA to perform in-field analysis of plutonium gamma-ray spectra. 
The unit includes a 16-bit LSI-11/2 microprocessor, 32K words of 
memory, a 20-character display for user prompting, and a 20-char- 
acter thermal printer for hardcopy output. Only the positions of the 
148-keV Pu-241 and 208-keV U-237 peaks are required for spectral 
analysis. The unit was tested against gamma-ray spectra taken of 
NBS plutonium standards and IAEA spectra. Results obtained are 
presented. 


21093 Acoustic emission intrusion detector (Engineering 
oo (Oak Ridge Y-12 Plant, TN (USA)). (CAPE— 


11 aperture cards. 
A sensitive acoustic emission device has been developed that 


will detect forcible entry through block or tile walls, concrete 
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floors, or steel-reinforced concrete vault walls. A small, low- 
powered processor was designed to convert the output of a trans- 
ducer into a relay signal for use with a supervised alarm loop. The 
nuisance alarm rate of the detector was extremely low during its 
initial eighteen months of use. Power requirements for the proces- 
sor were minimized through the use of complementary metal oxide 
semiconductor (CMOS) amplifiers and integrated circuits. 
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REFER ALSO TO CITATION(S) 23982 


0602 Processing 


21004 (UCRL—85588) fan ary 


microsamples le, E.A. 

wrence Livermore National Lab., ae 16 Jul 

981. Contract W-7405-ENG-48. 15p. (CONF-8107: 31—4). 
NTIS, PC A02/MF AO1. Order Num 

From 14. annual technology of pemmesme ‘metal- 
lographic society; San Francisco, CA, USA (21 Jul 1981). 

The handling of small, fragile microsamples for metallogra- 
phic sectioning is extremely sensitive as samples are easily damaged 
or destroyed. The sandwich technique described encloses micro- 
samples in a protective carrier which permits handling for prepara- 
tion and sectioning. This results in greater yield and improved anal- 
ysis, while requiring less skill. 


0603 By-products 
REFER ALSO TO CITATION(S) 24003 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


21095 bgt pp 296-297) New data acquisition 


system of the SOLIS. Rapaport, M.S.; Lovett, A. Apr 1980. 
Dep. NTIS (US Sales Only), 
In Research laboratories annual report 1978 and 1979. 


21096 (INIS-mf—6612, pp open oe geew mae. 
tion and other problems associated with Heat 

the heavy water industry. Twigg, Ra (Atomic Energy ot 
Canada Ltd., Ottawa, Ontario. Chemical Company). 1980. 
Dep. NTIS (US Sales Only). 

From Canadian Nuclear Association heat exchanger reliabil- 
ity seminar; Toronto, Canada (1 May 1980). 

Corrosion, fabrication and inspection problems encountered 
in the heavy water industry Heat exchangers are discussed. Among 
the problems examined are erosion/corrosion of two pass exchang- 
ers, rolling of tubes, pitting, fretting and protection for long term 
storage. 
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REFER ALSO TO CITATION(S) 22649, 22854 


(AD-A—102064/3) Reduction of aerodynamic 
drag. Interim scientific report 1 Apr 80-31 Mar 81, Field, 
J.E.; Wilby, W.A.; Rees, W.G.; Clark, J. (Cambridge Univ. 
hg Cavendish Lab.). May 1981. 48p. NTIS, PC A03/MF 
AOl. 


A study is being made of the effect on aerodynamic drag of 
boundary layer irradiation by radioactive sources. A blow-down 
wind tunnel and a skin friction drag balance have been designed 
and constructed. The balance is of the null-position type, and is op- 
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erated using an automatic control system to maintain the null posi- 
tion of the drag plate. High accuracy and stability are observed at 
flow velocities up to 200 m/s and resolutions of up to 0.1% of 

in drag have been achieved. In separate experiments, a 
study of the effect of radioactive emission on gas viscosity is being 
made with a specially designed torsion disc viscometer. Meas- 
urements to date have been at atmospheric presure with both pieces 
of apparatus. No significant changes in drag have been found 
except at low flow speeds. However, future work will be extended 
to lower pressures where there are reports of a decrease in viscos- 
ity with radiation. An objective of new research will be to find the 
optimum conditions for any drag reduction. 


21098 (INIS-SU—52, pp 179-181) Problems of neutron 
flux stabilization for 10N generator. Dadonov, A.M.; _ 
tov, V.N.; Kir’yanov, G.L; Solov’ev, A.I. 1979. (In - 
sian). NTIS (US Sales Only), PC Al4/MF A0Ol. Order 
Number DE82780228. 

In Radiation technology. Issue 17. 

Results of experimental investigations into the 10N neutron 
generator parameters are considered. The generator design allows 
for increasing accelerating voltage when decreasing ion current and 
vice versa. The neutron flux in that case remains practically con- 
stant. Investigations on the stability of the generator operation have 
been carried out under the following conditions: the accelerating 
voltage - 200 kV; the anode voltage - 2.5 kV/; the extractor volt- 
age - 10 kV; the ion current - 4 mA, the neutron flux under these 
conditions constituting 6x10'° neutrons per second. The experi- 
ments carried out for several days at different operating conditions 
of the generator have shown that the deviation of the neutron flux 
from the mean value constitute +-3% which demonstrates a rather 
high stability of the generator. 


21099 (INIS-SU—52, 52, Bp 185-190) Pulse operating condi- 
tions of NGM-11 neutron generator. Kir'yanov, G.I1.; Ma- 
tantsev, A.N.; pe tsev, V.A.; Serebryakov, A.I. 1979. 
(In Russian). "NTIS (US Sales Only), PC Al4/MF AOl. 
Order Number DE82780228. 

In Radiation technology. Issue 17. 

Results of research on modernization of a neutron generator, 
involving introduction of pulsed operation and reduction of the flux 
modulation factor are described. Technique for calculating the 
modulation factor at stable voltage pulses is proposed. Based on the 
results of the investigations and calculations the NGM-11 generator 
has been modernized and a new pulsed operation with a low flux 
modulation factor has been realized. The final parameters of the 
generator are as follows: the modulation factor is 3x10~* the pulse 
width is 10 - 2000 ys; the pulse repetition frequency is 1 - 10,000 
pulses per second; the neutron flux is 2x10* neutrons per second. 


21100 (INIS-SU—52, pp 26-28) Radiation-physical char- 
flexible 


acteristics of beta-sources on basis, Zaitsev, 
B.A.; Plisko, V.N.; Terent’ev, B.M.; Gureev, V.1.; Volodin, 
S.N.; Belyusenko, NA. Dubnova, 'S.K. 1979. (In Russian). 
NTIS (US Sales Only), PC A14/MF AOl1. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

A possibility of producing Sr beta sources on a flexible in- 
organic base possessing high radiation and thermal stability is con- 
sidered. An investigation into radiation-physical characteristics of 
test sources with the activity equal to 0.14 mCi/cm? and 19.4 wCi/ 
cm? has shown that beta sources on a flexible inorganic base are 
characterized by a higher radiation yield, better uniformity of the 
dose field due to a greater radiation isotropy and by a more uni- 
form distribution of an isotope over the source surface as compared 
with the available types of beta sources. High characteristics of 
sources on a flexible inorganic base, as well as the possibility to use 
them for producing irradiators with intricate configuration possess- 
ing a higher thermal stability determines a good outlook for their 
employment in irradiation plants. 


21101 (INIS-SU—S52, pp 63-72) Lye of angular distri- 
butions of scattered narrow beam of {-particles. Mashinin, 
V.A.; Skachkov, E.V. 1979. (In Rs, NTIS (US Sales 
Only), PC Al4/MF A0O1. Order Number DE82780228. 

In Radiation technology. Issue 17. 
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Angular distributions of a narrow #-radiation beam, scat- 
tered by a flat barrier, have been studied. The beam has been pro- 
duced in the BIS-M-LA source based on ®Sr+®Y with an activi- 
ty of 300 mCi. Techniques for measurements and an experimental 
facility containing such a source are described. Data are presented 
on effective angular distributions and an analysis of the effect of 
different factors on them, such as a recording energy threshold and 
detector angular dimensions, is given. The results of the experi- 
ments are compared with conclusions following from the monoen- 
ergetic electron narrow beam transport theory based on the trans- 
port length concept. It is shown that simple extrapolation of this 
theory on f-radiation is inadequate and that the technique for cal- 
culating angular distributions of B-radiation that has passed through 
a barrier requires further development with regard for the above- 
mentioned factors. 


21102 Ion implanted Na” source for positron lifetime 
measurements. Fluss, M.J.; Smedskjaer, L.C. (Argonne Na- 
tional Lab., IL (USA)). BP. 407-408 of Yo-denshi shometsu. 
Hasiguti, RR. (Science Univ. of Tokyo (Japan). Faculty of 
Engin ering); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. 
of Metals (1979). 

From 5. is, conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


21103 Radiation sources for positron annihilation applica- 
tions. Lorch, E.A. (Radiochemical Centre Ltd., Amersham 
(UK)). pp 403-406 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
ia K. (eds.). Sendai, Japan; Japan Inst. of Metals 


(197 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 A Apr 1979). 

This paper reviews the practical range of radioisotopes and 
source designs available for positron annihilation studies viewed 
from a commercial supplier’s standpoint. Particular emphasis is 
given to Na-22 as being the most cost effective nuclide in terms of 
cost per positron. Some source designs are illustrated. These in- 
clude that typically used for very high activity Na-22 sources as an 
illustration of the conflict between requirements for high positron 
emission and source integrity. 


0703 Isotopic Power Supplies 


REFER ALSO TO CITATION(S) 22143, 22144, 22151 


21104 (LA—9087-PR) Space nuclear safety and fuels 
program. Progress report, July 1981. Bronisz, S.E. (comp.). 
(Los Alamos National Lab., NM (USA)). Jul 1981. Contract 
W-7405-ENG-36. 19p. NTIS, PC A02/MF AOl. Order 
Number DE82004687. 

This technical monthly report covers studies related to the 
use of **PuQ, in radioisotope power systems carried out for the 
Office of Coordination and Special Projects of the US Department 
of Energy by Los Alamos National Laboratory. Most of the studies 
discussed here are ongoing. Results and conclusions described may 
change as the work continues. Published reference of the results 
cited in this report should not be made without the explicit permis- 
sion of the person in charge of the work. 
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REFER ALSO TO CITATION(S) 20715, 21170, 21214, 21314, 21395, 22252, 
22662, 22702, 22735, 24003 


21105 (AD-A—093650) Photocatalytic water decomposi- 
tion and water-gas shift reactions over NaOH-coated, platin- 
ized TiO2. Technical report no. 19, 1 January-31 December 
80. Sato, S.; White, J.M. (Texas Univ., Austin (USA). i 
of Chemistry). 9 Dec 1980. Contract N00014-75-C-0922. 
15p. NTIS, PC A02/MF AOl1. 
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The photocatalytic decomposition of gaseous water takes 
place over platinized TiO2 coated with NaOH (more than 7 wt. 
%). The quantum efficiency of H2 and O2 production reaches 
about 7% (20 micromole H2/hr) at the beginning of the reaction 
but declines with accumulation of the products due to the thermal 
back reaction over Pt. The effect of the back reaction can be re- 
duced by increasing the NaOH loading. 


21106 (IS-T—978) Kinetics of the reverse Deacon reac- 
tion. Nanda, A.K. (Ames Lab., IA (USA)). Oct 1981. Con- 
tract W-7405-ENG-82. 157p. NTIS, PC A08/MF AOl. 
Order Number DE82005621. 

Thesis. 

The reverse Deacon reaction Cle + HzO — 2HCl + 1/2 Q, 
is considered one of the most important steps in thermochemical 
water-splitting processes, for production of hydrogen from water. 
An investigation was made of the kinetics of the chlorination of 
water vapor at high temperatures. An eleven-pass glass reactor 4 
mm ID and 511 mm long was used. Stimulus-response experiments 
showed the reactor could be analyzed by plug flow procedures. 
The rate expression for the reverse Deacon reaction was developed 
from the experimental data at 879°K. Varying the partial pressures 
of the reactants, the rate data were collected, and these results were 
. synthesized to formulate the rate law. The rate expression was veri- 
fied by the integral approach and the results were extended to two 
other temperatures, 777 and 983°K. The parameters of the rate ex- 
pression were obtained by means of a linear-least-square fit. The 
frequency factor and activation energy were determined for the re- 
verse Deacon reaction. An attempt was made to verify these pa- 
rameters with the theoretical values from collision theory and acti- 
vated complex theory. A mechanism consistent with one of the 
limiting conditions was postulated. A statistical study was also 
made to reveal the effects of the flow rates of the reactants and 
temperature on conversion of chlorine. 


21107 (LBL—13634) Photocatalytic hydrogen production 
from water and intermetallic compound formation on single- 
crystal surfaces of titanium oxides. Wagner, F.T. (Lawrence 
Berkeley Lab., CA (USA); California Univ., Berkeley 
(USA). t. of Chemistry). 1981. Contract W-7405- 
ENG-48. 334p. NTIS, PC A15/MF AOl. Order Number 
DE82004952. 

Thesis. 

The photocatalytic and photoelectrochemical properties of 
SrTiO; surfaces were studied in several different gas and liquid- 
phase environments. Platinized SrTiO; crystals catalyzed the disso- 
ciation of water to hydrogen and oxygen when illuminated with 
bandgap radiation in aqueous alkaline electrolytes or in water vapor 
when covered by films of basic deliquescent compounds. The rate 
of photodissociation increased rapidly at alkali hydroxide concen- 
trations above 5M. No photoactivity was seen in neutral or acidic 
solutions, nor in water vapor at 300°K in the absence of basic films. 
Platinum-free SrTiO; was also active for hydrogen photogenera- 
tion. All chemistry occurred on the illuminated surface of the semi- 
conductor. Photoactivity on metal-free surfaces also increased at 
higher hydroxide concentrations. The mechanisms by which both 
surface and electrolyte hydroxide species can promote photocataly- 
sis at the gas-solid interface were explored. The differences be- 
tween the catalysis of water photodissociation at the liquid-solid 
and gas-solid interfaces are discussed. The structure and composi- 
tion of ultra-thin films of Pd and Au on TiO: (110) and (750), a- 
AkOs; (0001), and highly oriented pyrolytic graphite were studied 
by low energy electron diffraction (LEED) and Auger electron 
spectroscopy (AES). Partially ordered films were grown on TiO:, 
with the epitaxial relationships for Pd being altered by the presence 
of steps on the (750) surface. AES and LEED gave evidence for 
the formation of an intermetallic compound upon annealing Pd 
films on TiOz. No ordering was seen in the films on a-AkOs; or 
graphite, where AES gave no indication of chemical interaction be- 
tween substrate and deposit. Auger peak shape changes for Pd films 
correlated with metal particle size. Auger electron attenuation data 
were used for the determination of film morphology. 
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21108 (SERI—9020/12, 201-211) Progress on one- 
water which 


step thermochemical some 
remain to be studied. Fletcher, E.A.; Diver, R.B.; Noring, J. 
(Univ. of Minnesota, Minneapolis). 1980 . NTIS, PC All/ 
MF AO1. Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 


USA (15 a © 

Problems which, it is believed, might profitably be studied in 
the field of one-step thermochemical water splitting are discussed. 
These include heat and mass transfer studies, chemical attack 
against non-metallic refractory materials and refractory metals, and 
mechanical stability and vaporization of refractory materials. 
(LEW) 


0802 Storage 


21109 Hydrogen in metals, hydrogen storage, hydrogen 

purification. Klatt, K.H.; Wenzel, H.; Carl, A.; Pick, M. Jue- 

lich, Germany; Kernforsch e Juelich G.mb.H. 

(nd). 7p. (In German, English). Fachinformationszentrum 
nergie, Physik, Mathemati Karlsruhe, Germany. 

A careful investigation of various metal hydrides has shown 
that already today several metal hydrides are useful as hydrogen 
storage systems and hydrogen purifiers. As an example of the tech- 
nical application a hydrogen storage container and a method of pu- 
rifying hydrogen were developed in the KFA Juelich. 


21110 Electron microscopic study of hydrogen dissolution 
in NY) os Pande, C.S. (Brookhaven National Lab., U; oe 
eae 400-401 of 38th Annual of the 
a croscopy Society of America. Bailey, G.W. (ed). 
Francisco, CA; American Society of Electron Mi 

ps (1980). 

From 38. Annual Proceedings of the Electron Microscopy 
Society of America; San Francisco, CA, USA (1980). 

The nature of the introduction of hydrogen in FeTi, the 
morphology and structure of the hydride phases, and the micros- 
tructure after removal of the hydrogen were studied. After 3 min 
hydridation, B-phase (FeTiH) and -phase (FeTiHz) observed as 
needles and ribbons along approximately 100 planes. The hydrogen 
could be removed by 300°C heating, and dislocation debris is ob- 
served afterward. Removal by h-v electrons, on the other hand, 
also removes practically all the dislocations. A small misorientation 
of the parent and the hydride product was observed. (DLC) 


0805 Safety 

REFER ALSO TO CITATION(S) 21114 

0806 Industrial And Commercial Use 

REFER ALSO TO CITATION(S) 22253, 22275, 22276, 22277 
0808 Properties 


REFER ALSO TO CITATION(S) 22242, 22252, 22769 


21111 (LBL—11990, PP, Lg 18) Collision 
HO, dissociation. B: 


dynamic 
studies of wn, N.; Miller, J. Jul 1981. 
NTIS, PC A16/MF AO1. Order Number DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
Classical dynamics calculations were performed to investi- 
gate the dissociation reaction HO. — H + Oy at a fixed total 
energy in excess of that required to break the OH bond. The poten- 
tial energy surface used to investigate HO, dissociation by intramo- 
lecular energy transfer is the analytical representation of the 7A 
state of HO, given by Melius and Blint [Melius, C.F., and Blint, 
R.J. Chem. Phys. Lett. vol. 64, p. 183 (1979)] in their initial calcula- 
tions. The 7A correlates with H(?S) and O2 (*Eg) and is 17 kcal/ 
mol below HO,(?A). This surface has been used by Miller [Miller, 
J.A. Collision ics and the Thermal Rate Coefficient for the 
Reaction H + O2 OH + O accepted for publication J. Chem. 
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Phyics (1981)] to compute the thermal rate coefficient of the H + 
O, — OH + 0 reaction; the calculated results agree well with ex- 
periment results. Initial conditions for trajectory calculations were 
determined by Monte Carlo sampling the twelve dimensional phase 
space of the excited (above threshold) HO, molecule. A sampling 
technique used is similar to the Bunker [Bunker, D.L. J. Chem. 
Phys., Vol. 40, p. 1946 (1964)] orthant sampling method and is suit- 
able for averaging over sample sizes smaller than the number of 
orthants (2"*). 


21112 igs p 6.30-6.31) Combustion in a tur- 
bulent boundary lay *. * R.K.; Bill, R. Jr.; Ng, T.; 
Robben, F.; Talbot, , Jul 1 81. NTIS, PC A16/MF AOl. 
Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The experiments involving Hg-air combustion in the bound- 
ary layer were studied using high-speed laser schlieren cinematog- 
raphy to determine the conditions at which various modes of 
boundary layer combustion would occur. These movies have 
shown that the turbulence structures were not altered by lean Ho- 
air combustion and that large scale coherent turbulent structures 
were not apparent in this turbulent boundary layer. 


21113 (NASA-TP—1856) Chemical kinetic analysis of 
hydrogen-air ignition and reaction times. Rogers, R.C.; 
Schexnayder, C.J. Jr. — Aeronautics and S Ad- 
ministration, —_“? VA (USA). Langley Research 
Center). Jul 1981. 54p. NTIS, PC A04/MF A011. 

An anaytical study of hydrogen air kinetics was performed. 
Calculations were made over a range of pressure from 0.2 to 4.0 
atm, temperatures from 850 to 2000 K, and mixture equivalence 
ratios from 0.2 to 2.0. The finite rate chemistry model included 60 
reactions in 20 species of the H2-O2-N2 system. The calculations 
also included an assessment of how small amounts of the chemicals 
H20, NOx, H202, and O3 in the initial mixture affect ignition and 
reaction times, and how the variation of the third body efficiency 
of H20 relative of N2 in certain key reactions may affect reaction 
time. The results indicate that for mixture equivalence ratios be- 
tween 0.5 and 1.7, ignition times are nearly constant however, the 
eee oe ae cee ae, ee re 

times, depending on the mixture temperature. Reaction time is 
dominantly influenced by pressure but is nearly independent of ini- 
tial temperature, equivalence ratio, and the addition of chemicals. 
Effects of kinetics on reaction at supersonic combustor conditions 
are discussed. 


21114 (NBS-Mono—168) Selected properties of hydrogen 
( design data). McCarty, R.D.; Hord, J.; Roder, 


engineering 

H.M. (National Engineering Lab. (NBS), Boulder, co 
(USA)). Feb 1981. 523p. GPO $16.00. Order Number 
DE82900146. 

The National Bureau of Standards has been engaged in the 
compilation, review, analytical and experimental derivation, and 
publication of hydrogen properties for over 20 years. The proper- 
ties data presented herein are compiled largely from those accumu- 
lated data; of course, pertinent data and work of other researchers 
in the field are also included. The general interests of scientists and 
engineers engaged in energy systems studies were given top prior- 
ity in choosing the properties material presented in this book. Hy- 
drogen systems cut across many energy related fields (e.g., nuclear 
fusion, magnetohydrodynamics, electrolysis and thermochemical 
decomposition of water, coal and shale derivative fuels, solar and 
wind power, ocean energy, and geothermal processes). It is gener- 
ally conceded that hydrogen could be used to satisfy virtually all 
fuel requirements that are currently being met with natural gas and 
oil. To satisfy the demand for properties data over this broad spec- 
trum of interests, we have attempted to provide comprehensive 
coverage of physical properties over a wide range of pressures and 
temperatures. Thermophysical properties of liquid, liquid-vapor, va- 
porous, and gaseous hydrogen are presented in Chapter 1 and the 
solid-liquid, solid-vapor, and solid phase properties are compiled in 
Chapter 2. Ortho-para modifications of the hydrogen molecule and 
attendant property variations are considered in both chapters. Com- 
bustion and safety data, pertinent to hazard analysis of hydrogen 
systems, is collected in Chapter 3. Important miscellaneous proper- 
ties are compiled in Chapter 4, data figures are compiled in Chapter 
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5, data tables are collected in Chapter 6, and Chapter 7 summarizes 
symbols, units, and conversion factors used throughout the book. 


09 OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 20933, 21246, 22232, 22254, 22257 
0901 Hydrocarbon Fuels 


REFER ALSO TO CITATION(S) 20630, 20631, 20667, 20707, 20709, 21235, 
21240, 21268, 21276, 21277, 21278, 21279, 21280, 21281, 21282, 22243, 22279, 
22283, 22661, 22712, 22769, 23452 


21115 (ANL/CNSV-TM—86) Environmental impacts, in- 
stitutional problems, and research needs of sanitary landfill 
methane recovery. 


, G.M.; LaFevers, J.R.; Beck, 
R.L,; ae K.L.; Kremer, 'F. (Argonne National 
Lab., IL (USA)). Jun 1981. Contract W-31-109-ENG-38. 
60p. NTIS, PC A04/MF AO1. Order Number DE82005598. 
Solid waste disposal sites may become public and corporate 
assets when landfill gas (LFG) energy extraction systems are ap- 
plied. When methane gas, the primary component of LFG, is ex- 
tracted, a useful energy source is developed and explosion and fire 
hazards are reduced. These beneficial environmental impacts are 
addressed, as are adverse environmental impacts relating to the pro- 
duction (including LFG enhancement), recovery (including meth- 
ane migration control), processing, and use of LFG. Recommended 
research projects include studies of air pollutant emissions from 
burning LFG, characterization of raw and processed LFG, analysis 
of leachates and condensates, and assessments of socioeconomic im- 
pacts. 


21116 (DOE/CS/20449—1) Process selection and invest- 
ment — Pweg ory facility for Purox pyrolysis 
system 0 , Indianapolis, IN (USA)). 
1981. me Son. rec 20449. 173p. NTIS, PC A08/M 
AOl. Order Number DE82004584. 

The Sassi Corporation of Indianapolis, Indiana, is investigat- 
ing the commercial viability of converting refuse (trash and gar- 
bage) to synthetic natural gas. This conversion is accomplished by: 
(A) shredding and preparing the refuse for conversion; (B) produc- 
ing a gas of low calorific value from the refuse using the Union 
Carbide Purox Process; and (C) methanating the Purox off-gas to a 
quality suitable for sale in the existing gas distribution system. The 
last step of this conversion process, the Purox off-gas methanation, 
has been studied by The Pritchard Corporation. A process design 
and an estimate of its capital investment have been developed. The 
process upgrades low-Btu Purox off-gas, with a heating value of 
590 Btu per cubic foot, to Synthetic Natural Gas (SNG), which is 
comprised mostly of methane and which has a heating value of 879 
Btu per cubic foot. Upgrading is accomplished by a series of clean 
up and catalytic conversion steps. The clean-up steps encompass a 
benzol wash for removal of residual hydrocarbon liquids from the 
Purox off-gas, sulfur and chloride removal, carbon dioxide removal, 
and dehydration. The catalytic conversion steps consist of hydroge- 
nation and methanation. Based on the scheme envisioned, a process 
design has been prepared for a facility which processes 46.87 
MMSCEFD of Purox off-gas, resulting in 26.4 MMSCFD of SNG. 
A detailed process description, process flow diagram, and a detailed 
description of the mechanical aspects of the plant are included in 
this report. Investment analysis reveals that capital requirements for 
the facility are approximately $47,320,000, resulting in a payout, not 
including taxes or interest, of 8.3 years. 


21117 (DOE/ER/00933—4) Transition metal chemistry 
under high carbon monoxide pressure: an infrared spectrosco- 
pic study of catalysis in the Fischer-Tropsch reaction. Final 
technical report, May 14, 1976-September 30 1981. King, 
R.B.; King, A.D. Jr. (Georgia Univ., Athens (USA). t. 
of Chemistry). 1981. Contract AS09- 76ER00933. 15p. 
NTIS, PC A02/MF A01. Order Number DE82004280. 

A high-pressure infrared cell was used to study reactions of 
transition metal alkyls at elevated CO and Hz pressures (hydrofor- 
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mylation). Two types of catalytic systems were investigated for the 
synthesis of alcohols from CO and He. Addition of CO to metal- 
metal triple bonds was studied. Kinetics of the water gas shift reac- 
tion catalyzed by transition metal carbonyls was studied. (DLC) 


21118 (OE/PC/30075—7) ay reaction networks in 
the catalytic hydrodenitrogenation of synthetic liquid fuels. 

report, August 1, 1961-October 31, 1981, Satter- 
field, C.N. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 1981. Contract AC22-80PC30075. 8p. NTIS, PC 
A02/MF A01. Order Number DE82003092. 

The effect of the ratio of hydrogen sulfide to quinoline on 
the HDN reaction has been explored in greater detail. Increasing 
the CS,/quinoline mole ratio to 2 caused a drop in total HDN ac- 
tivity from the maximum plateau level observed at a ratio of about 
0.5. Throughout, an increase in this ratio causes a continuous en- 
hancement of the hydrogenolysis reactions and inhibition of hydro- 
genation reactions in the reaction network. A large amount of ki- 
netic data have been taken using quinoline, BZTHQ (5,6,7,8-tetrahy- 
droquinoline) and orthopropylaniline as a feed with various partial 
pressures of hydrogen sulifde present. The computer modelling of 
these kinetic data is still underway. The catalytic activity for HDN 
reaction was found to increase with increased partial pressure of 
hydrogen sulfide during the initial sulfiding and resulfiding proce- 
dures. The effects of hydrogen sulfide to quinoline ratio on HDN 
and the increase in catalytic activity with pressure of hydrogen sul- 
fide in the sulfiding procedure both suggest that the mechanism 
whereby hydrogen sulfide affects the HDN reaction is due to the 
formation of nonstoichiometric (excess) sulfur which is weakly 
bonded to the surface of the sulfided catalyst. 


21119 (DOE/PC/40771—2) Fischer-Tropsch synthesis in 
slurry-reactor systems. Quarterly report, August 1, 1981-Oc- 
tober 31, 1981, Satterfield, C.N.; Bartos, T.; Huff, G.A. Jr.; 
Stenger, H. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 1981. Contract FG22-81PC40771. 29p. NTIS, PC 


A03/MF AO1. Order Number DE82004148. 

A large quantity of data were obtained with the fused iron 
catalyst under intrinsic kinetic conditions, covering for the first 
time 50 and 200 psi. These data are being analyzed for information 
about overall rates and product selectivity. Preliminary conclusions 
about a rate model are presented. Study of the effects of suspended 
solids on gas-liquid mass transfer was started. Most previous infor- 
mation is on aqueous systems, which is not readily translatable into 
predicted effects in organic liquids such as Fischer-Tropsch liquids. 
The most promising and useful method at present appears to be a 
chemical method based on absorption of CO: into an organic solu- 
tion of an amine. A paper on a stirred-autoclave apparatus for 
studying the Fischer-Tropsch synthesis in a slurry bed in included. 


21120 (DOE/PETC/TR—82/3) Test report on the com- 
bustion of PERC and LBL wood oils. Final report. Ekmann, 
J.M.; Snedden, R.B. (Department of Energy, Pittsburgh, 
PA (USA). Pittsburgh Energy Technology Center). Jan 
1982. 63p. NTIS, A04/MF AOl. Order Number 
DE82004485. 


A series of small-scale combustion tests were performed on 
two separate samples of biomass-derived oils. The samples were ob- 
tained from Lawrence Berkeley Laboratories and the Rust Engi- 
neering Company. They represented a fuel analogous to a petro- 
leum-based residual oil and a distillate product of the crude. The 
tests were conducted in a twenty-horsepower, firetube boiler at 
PETC used to study liquid synthetic fuel combustion. The system 
was instrumented and the test conditions were selected in such a 
manner that the boiler performance data and pollutant emissions 
could be compared to a series of tests, in this unit, when No. 2 and 
No. 6 fuel oil were burned. In general, both biomass-derived fuels 
could be burned successfully, achieving levels of boiler perform- 
ance similar to those obtained when burning petroleum-based fuel 
oils. Emissions of NO/sub x/ and SO, were in line with the low 
nitrogen and sulfur content of the fuels and comparable to the data 
for No. 2 fuel oil. Although operating problems were encountered 
due to the flow properties of both fuels and a lack of homogeneity 
in the heavier biomass fuel, these could be overcome by proper 
design of the fuel handling system. 
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21121 (LBL—11990, ep 6.31-6.33) ae modeling 
of turbulent oniem, A.; Chorin, A.; 
heim, A. Jul 1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Combustors in all practical power plants are operated under 
turbulent flow conditions. Good understanding of the mechanism of 
such flows is important in developing proper means for the control 
of the combustion process, an essential requirement for the attain- 
ment of clean exhaust and efficient performance. Of particular sig- 
nificance is the numerical modeling technique we developed, as de- 
scribed in the 1979 Annual Report (p. 6-38ff), based on the random 
vortex method (RVM) due to Chorin. 


21122 (STU—80-4784) Pre-project: energy out of liquid 
manure. Extraction of heat out of an aerobic, wet process of 
composting in order to heat two mansions, Pettersson, K.A. 
(Styrelsen foer Teknisk Utveckling, Stockholm (Sweden)). 
Mar 1981. 48p. (In Swedish). s =, Sales Only), 
A03/MF A01. Order Number DE8290099 

The conditions precedent for the ot of an eco- 
nomical plant of wet composting seem to be favorable. In this spe- 
cific case 11 m* oil could be saved when 90,000 SEK were invest- 
ed. By means of a heat pump the temperature can be increased to 
60°C. The properties of the manure are improved which simplifies 
the subsequent handling. 


21123 Ion-beam studies of the reactions of atomic cobalt 
ple with alkenes. Armentrout, P.B.; Halle, L.F.; Beau- 

y J.L. (California Inst. of Tech., ’ Pasadena). Journal of 
the merican Chemical Society; 103: No. 22, 6624-6628(4 
Nov 1981). 

An ion-beam apparatus is employed to study the reactions of 
singly charged cobalt positive ions with 12 alkenes. While ethene 
and propene undergo no exothermic reactions, two processes are 
observed for larger olefins. One reaction yields cobalt ion alkadiene 
complexes and either methane or He. The second process involves 
cleavage of the alkene into two smaller olefins, one of which re- 
mains bound to Co*. A mechanism involving oxidative addition of 
an allylic C-C or C-H bond to the metal as the initial step is pro- 
posed to account for all observed products. Subsequent formation 
of a cobaltacyclobutane species is postulated for several of the clea- 
vage reactions. 


21124 Ion-beam studies of the reactions of atomic cobalt 


composition of chemically activated metallacycles. Armen- 
trout, P.B.; Beauchamp, J.L. (California Inst. of Tech., 
Pasadena). ‘Journal of the American Chemical Society; 103: 
No. 22, 6628-6632(4 Nov 1981). 

An ion-beam apparatus is employed to study the reaction of 
singly charged cobalt positive ions with cyclopropane, cyclobutane, 
cyclopentane, and cyclohexane. In all cases, ring cleavage reactions 
are observed. These processes find analogy with the decomposi- 
tions of solution-phase metallacycles by C-C bond cleavage. In all 
systems but cyclopropane, dehydrogenation of the cycloalkane is 
also observed. Multiple dehydrogenation occurs with cyclopentane 
[yielding Co(CsHs)*] and cyclohexae [yielding Co(CtsHs)* and 
Co(CsHe)* ]. The present results are contrasted with the reactions 
of Co* with the isomeric alkenes. 


21125 Information package on the energetic uses of bio- 
mass. Karlsruhe, Germany; Fachinformationszentrum Ener- 
gie, Physik, Mathematik (1981). 127p. (In German). 

In this information paper, several authors give a general 
view at the utilization of the biomass as an energy source and its 
conversion into utilizable energy. A survey on the current research 
projects supported by the Federal Ministry of Research and Tech- 
nology is followed by an excerpt from an investigation by the Dor- 
nier System GmbH on technical systems of generating biogas, eth- 
anol, hydrogen and uranium, the latter being done with the help of 
algae from the sea. The most important characteristics and the 
ways of application of the main biological-chemical energy conver- 
sion methods are shown in an article by W. Badder, H.W. Orth, 
and F. Schuchardt. A. Stehler shows in his article the application 
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and possibilities of systems used in heat generation from straw and 
wood. This article also contains the most important prescriptions 

the construction and operation of the systems, giving 
also a list of the producers. The information paper is closed with a 
survey of literature on biomass utilization. 


Gasoline or gasoline and SNG from coals. Cham- 
bers, W.C. (Mittelhauser Corp., Downers Grove, IL). of 
767-786 of Advances in coal utilizaton technology IV. 
cago, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The production of gasoline (gaso) and substitute natural gas 
(SNG) from coal is economically competitive with projected prices 
for analogous conventional sources between now and the year 
2000, under most conditions. Western sub-bituminous coal appears 
to have an advantage over Eastern bituminous because of its lower 
cost per unit of energy. The most critical factor affecting overall 
price competitiveness is the most subjective, the return desired and 
the debt to equity ratio. Under the highest cost of capital inspected 
(19.4% with 60% equity at a 25% rate), none of the cases are con- 
sidered attractive although gasoline-only production requires prod- 
uct prices less than the Medium International Oil Price (IOP) 
scenario’s refinery wholesale gasoline price projections. The facili- 
ties jointly producing gaso and SNG, when tried at the highest cost 
of capital, require more revenue than the medium IOP prices will 
return and are therefore suspect, requiring closer analysis. From the 
data gathered and derived, the time to build a facility is now or 
soon so that it goes into operation by 1990 or 1995. With a Western 
plant, if the capitalization structure contains more equity than the 
baseline 25%, the safer investment appears to be a gasoline-only 
plant where the value added ratio of gasoline from coal compen- 
sates for greater investment and income tax requirements in spite of 
reduced product/feed efficiency. An Eastern facility appears more 
directly slanted toward gasoline-only production. This, however, 
can be misleading because the price competiveness of SNG at the 
Eastern facility may be enhanced by comparison with pipeline gas 
prices which include wellhead prices and accumulated transmission 
costs. 


21127 H of carbon to methane in the pres- 


ydrogenation 
ence of gh low temperature. Weber, J.; ee T. 
Bastick, M. of Carbon ‘80. rints. Bad onnef, 
Germany; Second e Keramische haft e.V. (1980). 
(In French) 

From 3. international carbon conference; Baden-Baden, F.R. 

Commegy OS Jun 1980). 

low temperature hydrogenation of carbons, which 
occurs in the presence of deposited group VIII transition metals, 
has been studied. The methane synthesis observed between 450- 
750°C under atmospheric pressure is of a transitory nature. By 
using iron as a catalyst the state of the deposited metal has been 
investigated by Moessbauer spectroscopy. From the results a mech- 
anism can be proposed in order to account for the catalytic gasifi- 
cation and for the deactivation of the catalyst in the temperature 
range mentioned above. 


21128 Reaction sequences of methane formation at hydro- 
Ee ae, ee eee 
P> naes ot hee ot nee gy 
[ie io oa cae ee — 

e 


Hotaet ap mene Deutsche Keramische 
(1980). (in German 
From 3. international carbon conference; Baden-Baden, F.R. 
Gormeny (30 Jun 1980). 
or analyzing formation reactions in hydrogasifica- 
tion of coal, gasification and pyrolysis experiments with various 
model substances were performed under same conditions as de- 
scribed in the previous paper (1). Well characterized polyvinylch- 
loride chars, phenolic resins and iron impregnated chars were used. 
It is shown, that the first of two methane formation reactions in the 
temperature range around 550°C results from splitting off aliphatic 
constituents of polymeric coal structure like methyl groups and 
bridges. The second formation reaction is initiated by 
ring cleavage as a consequence of CO-formation especially of phe- 
nolic oxygen. In contrast to the first reaction the later one requires 
molecular hydrogen from the gas phase. The second temperature 
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range of methane formation exists around 750°C. It is shown, that 
in this temperature range chars generally exhibit a special reaction 
capacity towards hydrogen, but not towards water vapour This 

and the former two reactions are hardly pressure dependent. It un- 
derlines that they are determined by the molecular structure of coal 
or coal char. The third range of methane formation extends above 
850°C. Methane is formed by catalytic gasification based on metal- 
lic iron as former constituent of coal minerals. 


21129 Bridged ferrocenes. VI. Hydrogenation with Pd/C 
catalyst. Hillman, M.; Gordon, B.; Dudek, N.; Fajer, R.; 
Fujita, E.; Gaffney, J; Jones, P.; "Weiss, A.J.; Takagi, S. 
(Brookhaven National Lab., U; ton, NY). Journal of Organo- 
metallic Chemistry (Amsterdam); 194: 229-256(1980). 

The method of Van Meurs et al. for hydrogenation of ferro- 
cene has been extended to include a variety of bridged ferrocenes. 
Singly bridged and dibridged ferrocenes containing tri-, tetra-, or 
pentamethylene bridges were hydrogenated to the corresponding 
polycyclic hydrocarbons. Conditions required were consistent with 
a mechanism that involves an initial protonation of the iron atom. 
Bridge opening to a propylferrocene derivative was observed for 
the compound with three not-all-adjacent trimethylene bridges, and 
no hydrogenation reaction was observed for the corresponding de- 
rivative with tetramethylene bridges. Without catalyst or hydrogen, 
trifluoroacetylation and a rearrangement of a bridge were observed 
in the tris(trimethylene) compound. In the presence of catalyst but 
no hydrogen, an alpha alcohol and the corresponding differrocenyl 
ether were obtained. Possible mechanisms are suggested for these 
reactions. 


21130 (NP—2901485) Study of the steam gasification of 
organic wastes. Antal, M.J. Jr.; Edwards, W.E.; Friedman, 
H.L.; Rogers, F.E. (Princeton Univ., NJ (USA). Dept. of 
Mechanical and A Engineering). [nd]. 104p. De- 
partment of Mechanical and Aeros Engineering, Prin- 
ceton Univ., Princeton, NJ 08544. Order Number 
DE82901485. 

Chemical kinetic data describing the pyrolysis/gasification 
characteristics of organic waste (biomass) materials is needed for 
the design of improved conversion reactors. Unfortunately, little 
data is available in the literature on the pyrolysis kinetics of waste 
materials, and essentially no data have been published on the rates 
and products of the secondary, gas phase reactions. The objective 
of this research was to determine the effects of various reactor con- 
ditions (residence time, temperature, and heating rate) on the rates 
of the primary pyrolysis reactions, and the rates and products of 
the secondary gas phase reactions. Because steam was known to be 
a good gasification/fuel conversion media for various liquid and 
gaseous hydrocarbons, coal and peat, the experimental studies de- 
scribed here focused on the steam gasification of organic waste 
(biomass) materials. However, no attempt was made to study the 
water gas or Boudouard reactions, which require higher tempera- 
tures than used in this research. As discussed in Section II, the 
chemistry of biomass gasification differs considerably from that of 
coal or peat. The most important result of this research was the dis- 
covery that pyrolytic volatile matter cracks very rapidly in the gas 
phase at temperatures above 650°C to yield a hydrocarbon rich 
synthesis gas. At temperatures above 700°C, rates of ethylene for- 
mation are second only to carbon monoxide in magnitude. Conse- 
quently, organic waste materials appear to be excellent, low priced 
cracking feedstocks for olefin production. More research is recom- 
mended to detail reaction mechanisms and improve product slates. 
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REFER ALSO TO CITATION(S) 20847, 21117, 21125, 21169, 21183, 21194, 
21196, 21206, 21241, 21269, 21285, 22242, 22248, 22256, 22273, 22278, 22279, 
22283, 22284, 22661, 22709 


21131 (CONF-7910240—, pp XXII.1-XXII.9) Canadian 


alcohol fuel investment Osler, C.F. (InterGrou 7 
a Economists Ltd., Winnipeg, Manitoba). 197 


Saarona Sales Only), PC A17/MF AO. Order Number 
DE81904256. 
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From Symposium on inter-energy ‘79; Winnipeg, Manitoba, 
Canada (18 Oct 1979). 

Financially attractive investment prospects exist today in 
each region of Canada to commence commercial alcohol produc- 
tion within three to six years. Excellent prospects also exist for this 
initial capacity to be expanded many times throughout the follow- 
ing decade. Methanol fuel production from coal on natural gas is 
discussed from an economic viewpoint. In addition, the potential 
for methanol from wood and wood products is discussed. A policy 
framework for alcohol fuel development is presented. 


21132 (iS—4783) Ethanol purification by adsorption. 
Technical 1, i98i-June 30, 


quarterly progress report, 

1981, Chriswell, C.D.; Burkholder, H.R.; Gjerde, D. T. 
Ames Lab., IA (USA ). Nov 1981. Contract W-7405-ENG- 
. 13p. NTIS, A02/MF AOl. Order Number 
DE8 264. 
The technical progress on the purification of ethanol by ad- 
sorption on the molecular sieve silicalite is described. The addition 
of salts has been shown to have a beneficial effect on the ethanol 
adsorption. The effects of surfactants and trace organics have also 
been investigated. In the stripping step, the use of microwaves, 

stripping gases, and displacement gases have been studied. 


ote BL pk frm Use of methanol as a fuel in Fin- 
‘echnical and economic aspects. Solantausta, Y.; As- 
pina D. (Valtion Teknillinen Tutkimuskeskus, Espoo ha 
). Poltto- ja Voiteluainelab.). ae 1980. 101p. in 
ish). NTIS (US Sales Only), PC A06/MF Kol. Order 
Number DE82900925. 
Methanol is considered the best fuel alternative in Finland. 
Its properties as an engine fuel are discussed and alternative pro- 
duction methods of methanol are studied. The process concepts can 
be arranged in sequence according to the prices per unit heat as fol- 
lows: production of methanol from natural gas (steam reforming) 36 
Fmk/GJ; production of methano! from peat with pressurized sus- 
pension gasification 46 Fmk/GJ; production of methanol from peat 
with unpressurized suspension gasification 49 Fmk/GJ; production 
of methanol from peat with pressurized fixed bed gasification 51 
Fmk/GJ; production of petrol from methanol (unpressurized sus- 
pension gasification of peat) 66 Fmk/GJ; production of methanol 
from wood with pressurized gasification on fluidized bed 74 Fmk/ 
GJ; production of methanol from wood with unpressurized suspen- 
sion gasification 94 Fmk/GJ. The rate of interest is 10% and the 
operation time 20 years. Depending on the quantity required, the 
price of peat has been about 8 Fmk/GJ (25 Fmk/m*), that of wood 
about 23 Fmk/GJ (about 140 Fmk/m® of solid volume) and that of 
natural gas 17 Fmk/GJ (0.64 Fmk/m*/h). The import price of 
methanol to Finland varied from 37 Fmk/GJ to 40 Fmk/GJ at the 
beginning of 1980. The refinery price of petrol was 46 Fmk/GJ in 
February 1980. 


21134 Formation of ethanol by bacteria: a 4" for the 
use of extreme thermophilic anaerobic bacteria in industrial 
ethanol fermentation processes. Wiegel, J. (Institut fuer Mik- 
robiologie, Goettingen, Germany). Experientia; 36: 1434- 
1446(1980). Contract EY-76-S-09-0888-M003. 

Many anaerobic, facultatively anaerobic and even some 
strictly aerobic microorganisms form various amounts of ethanol 
from glucose. Only few mesophilic and extreme thermophilic bacte- 
ria ferment glucose stoichiometrically to 2 ethanol and 2 carbon 
dioxide. Biotechnological processes at elevated temperatures seem 
advantageous in many respects. Hence, thermophiles and extreme 
thermophiles can potentially substitute for yeast in ethanol produc- 
tion on an industrial scale. Advantages and disadvantages of ther- 
mophilic mixed cultures and of potentially useful organisms are dis- 
cussed. 
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13 HYDRO ENERGY 
1301 Resources And Availability 


ER ALSO TO CITATION(S) 20820, 21179, 21180, 21185, 21186, 21187, 
S188 21196, 21197, 21198, 21229, 21239, 21265, 21272, 21273, 21274, 21275, 


21135 (PB—81-234239) Environmental and economic 
compeiom of paveunen. pegeuns Se cusveanee af ents one 
biomass into clean . Final report 

R.A.; Kown, B.T,.; 

, C.M. (Bech 
SA )). Aug 1981. 402p. NTIS, PC Ai8/MF A0l. 

re te rarer ah a ager he pa «oe 
on an economic and environmental basis in three regional scenarios: 
(1) electric power from direct combustion of wood versus conven- 
sinus cosh ccmibastion te the Satth Central U.S.; (2) synthetic pipe- 
high-Btu gasification of coal (HYGAS) in the Midwest, and’ (3) 


described. Capital and operating costs are presented for each of the 
six plants, and the biomass versus coal economics are compared. 
General environmental impacts of biomass and coal resource collec- 
tion are assessed and compared in the scenario contexts. Plant envi- 
ronmental emissions were estimated where possible, and relative en- 
vironmental impacts are discussed. Conclusions are given about the 
conversion concepts which seem the more promising routes to 
clean energy, and areas needing further study are identified. 


(PB—81-239188) Utilization and 
forest energy. Part 2. 
a_ technico-economic 


Acjaele, Mi M.; Asplund, D. (Valtion Teknillinen tkimus- 

(Finland). Poltto- ja Voiteluainelab.). 1981. 
74p. ‘da in Finnish) NTIS, PC A04/MF A011. 

The report discusses the compression techniques of biomass, 
processes in operation and costs of wood briquetting and pelletiza- 
tion. The equipment techniques are not discussed in detail, as a sep- 
arate publication will be prepared on this subject. Peat is not in- 
cluded in biomass in this context. The report introduces the present 
deliverers and manufacturers of pelletization and briquetting equip- 
ment and alternative processes. Furthermore, a list of briquetting 
and pelletization plants in operation is given. Technical differences 
between processes are also reviewed. 
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21137 (CRWR—159) Star ae operation of water-re- 
source and er systems. Claure-Pereira, S.D. 
(Texas Univ., Austin "USA), Coll. of Engineering). Aug 
1978. 257p. Univ. of Texas, Austin. der Number 
DE829022 9. 

Systems analysis techniques, developed largely as a result of 
advances in computer technology, have provided the necessary 
rationale for analyzing problems concerning optimizing the multi- 
purpose operation of existing multireservoir water resource sys- 
tems. If a true representation of the real system is to be obtained, a 
simulation approach appears to be a practical way to study systems 
that have a large number of reservoirs. A major limitation of this 
approach is, however, its inability to provide automatic optimum 
solutions. To ovrcome this shortcoming, a generalized heuristic 
procedure was developed to assist in searching for improved oper- 
ation policies in conjunction with a simulation approach. This pro- 
cedure has been programmed, in FORTRAN IV, (and called 
RESOPT) for interactive use with the main simulation model. The 
purpose of RESOPT is to determine a set of demands and oper- 
ation rules for the water resource system such that average annual 
economic returns will be maximized, by maximizing firm hydro- 
power generation and firm water supply for the entire system. A 
near optimum solution can usually be obtained if the value of sur- 
plus water and of secondary and dump power is considered much 
less than the value of the guaranteed amounts of these services. 
This technique has been applied to study the operation of the 28- 
reservoirs Arkansas-White-Red-Osage river system. Significant in- 
creases in economic benefits were obtained when the system was 
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operated under the conditions selected by the methodology herein 
developed. 


21138 (NZERDC—63) Small hydro-electric resource as- 
sessment: Hauraki area. (New Zealand Energy Research 
and Development Committee, Auckland). Apr 1981. 5Op. 
NTIS (US Sales Only), PC A03/MF AO1. Order Number 
DE82901428. 

Hydrological studies were undertaken to provide data for 
the evaluation and selection of potential hydro-electric sites in the 
Hauraki area in New Zealand. This involved determining hydrolo- 
gical statistics for a large number of sites. In only a few instances 
could the results of a continuous flow gauging record be applied 
directly to a site. For most sites it was necessary to derive long- 
term mean flow data using the water balance relationship, and it 
was found that, in general, this gave good agreement with the re- 
sults of flow gaugings where these were available. Streams draining 
the porous soils of the Mamaku Plateau to the south were an excep- 
tion, and reliable flow data in this area can only be obtained from 
flow gaugings. Flow distribution and flow frequency relationships 
were estimated on a regional basis. The information derived has 
been sufficient to assist in identifying potential hydro-electric sites 
meriting further investigation. 


1303 Plant Design And Operation 
REFER ALSO TO CITATION(S) 21608, 21992 
1304 Regulations And Licensing 


(DOE/R4/20004—T1) Small-scale hydroelectric 
development in Alabama: barriers and incentives. (Council of 
State Governments, Atlanta, GA (USA)). Oct 1981. Con- 
tract AC44-80R420004. 98p. NTIS, PC A0OS/MF AOl. 
Order Number DE82004415. 

A study is presented of the legal and institutional climate for 
small-scale hydroelectric development in Alabama. The barriers 
and incentives which impede or promote increased reliance on 
small hydro in the state are identified. Information is included on 
federal and state regulations, dam safety and liability, effects of 
PURPA regulations on power marketing, taxes and financing. 
(LCL) 


21140 (DOE/R4/20004—T2) Small-scale hydroelectric 
development in Mississippi: barriers and incentives. (Council 
of State Governments, Atlanta, GA (USA)). Oct 1981. Con- 
tract AC44-80R420004. _ NTIS, PC A06/MF AOl. 
Order Number DE82004418. 

A study is presented of the legal and institutional climate for 
small-scale hydroelectric development in Mississippi. The barriers 
and incentives which impede or promote increased reliance on 
small hydro in the state are identified. Information is included on 
federal and state regulations, dam safety and liability, effects of 
PURPA regulations on power marketing, taxes and financing. 
(LCL) 


21141 (DOE/R4/20004—T3) Small-scale hydroelectric 
development in Florida: barriers and incentives. (Council of 
State Governments, Atlanta, GA (USA)). Oct 1981. Con- 
tract AC44-80R420004. 113p. NTIS, PC A06/MF AOI. 
Order Number DE82004417. 

A study is presented of the legal and institutional climate for 
small-scale hydroelectric development in Florida. The barriers and 
incentives which impede or promote increased reliance on small 
hydro in the state are identified. Information is included on federal 
and state regulations, dam safety and liability, effects of PURPA 
regulations on power marketing, taxes and financing. (LCL) 


(DOE/R4/20004—T4) Small-scale hydroelectric 
development in Kentucky: barriers and incentives. (Council of 
State Governments, Atlanta, GA (USA)). Oct 1981. Con- 
tract AC44-80R420004. 107p. NTIS, PC A06/MF AOI1. 
Order Number DE82004416. 

A study is presented of the legal and institutional climate for 
small-scale hydroelectric development in Kentucky. The barriers 
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and incentives which impede or promote increased reliance on 
small hydro in the state are identified. Information is included on 
federal and state regulations, dam safety and liability, effects of 
PURPA regulations on power marketing, taxes and financing. 
(LCL) 


21143 (DOE/RS5/10232—1) Institutional constraints on 
small-scale hydropower in Michigan. Final report. Patric, 
W.C.; Kakela, P.J. (Michigan State Univ., East Lansing 
(USA). t. of Resource Development). Nov 1981. Con- 

-80R510232. 72p. S, PC A04/MF AOl1. 
Order Number DE82004907. 

Decommissioned hydroelectric power dams in Michigan are 
currently objects of considerable attention by entreprenuers wishing 
to develop this dormant energy potential. The past 30 y saw these 
once plentiful generating facilities abandoned as the economics of 
power production shifted from small-scale operations to much 
larger, centralized generating modes. Skyrocketting fuel prices in 
the past decade, however, have initiated renewed interest in this 
traditional power source. But while there has been plenty of hydro 
rehabilitation talk, actual efforts in this area have been minimal. De- 
velopers are finding that institutional obstacles, coupled with physi- 
cal limitations, combine to thwart what appeared to be profitable 
renovation proposals. In light of these constraints, hydro propo- 
nents are taking a second look at the influenceable institutional 
problems (i.e., legal and policy related obstacles, as opposed to 
fixed hydrologic factors) and suggesting possible regulatory 
changes and economic remedies to assist their endeavors. Although 
our analysis of these institutional issues indicates that they do 
indeed hamper development efforts, they nonetheless appear to be 
based on legitimate, defensible policies relative to the overall prior- 
ities of the state. Furthermore, even if all of these obstacles could 
be eliminated, overwhelming physical limitations still make the eco- 
nomic prospects for utilizing Michigan’s dormant hydro potentials 
bleak. This is not to suggest that low-head hydropower does not 
have a role in Michigan. Hydro redevelopment should be encour- 
aged, for although its potentials are limited, hydropower remains a 
clean efficient, and renewable form of energy generation. It would 
be a mistake, however, to overestimate its value in Michigan, espe- 
cially at the expense of other more valuable natural resource en- 
dowments. 


1305 Economics And Management 


REFER ALSO TO CITATION(S) 21139, 21140, 21141, 21142, 21143 


14 SOLAR ENERGY 


REFER ALSO TO CITATION(S) 22044 


21144 (EMD—81-68) Concerns over efforts to put in 
ome © eneent Gay Re Se Bt eae ee > 
stitute. (General Accounting Office, Washin, 

(USA). Energy and Minerals Div). 27 Apr 1981. 12p. Fa 
eral Accounting Office, P.O. Box 6015, Gaithersburg, MD 
20760. Order Number DE82902127. 

The background and status of the Solar Energy Research In- 
stitute (SERJ) are briefly summarized. Action has presently taken 
place to defer design work on the permanent facility at SERI pend- 
ing reassessment of the role and mission of SERI and a determina- 
tion of the size and cost of the project. Actions that are needed 
prior to putting in place a permanent facility and a need for a clear- 
ly defined role and long-range requirements for the use of the 
SERI facility are discussed. Recommendations are offered that 
should help implement these concerns. (MCW) 
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REFER ALSO TO CITATION(S) 21660, 22175 
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21145 (CONF-7805229—, pp 136-143) AFFIRMS 
weather interpretation for fire management. Withrow, S.R. 
(Florida Div. of Forestry, Tallahassee). 1978. Univ. of Flor- 
ida, School of Forest Resources and Conservation, Inst. of 
Food and Agricultural Sciences, Gainesville, GL 32611. 
Order Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

, AFFIRMS is one of two US Forest Service programs that 
use a computer to provide fire management support to foresters. 
AFFIRMS is the acronym for Administrative and Forest Fire In- 
formation Retrieval and Management System. This program per- 
mits entry of fire weather observations from field stations simulta- 
neously over a large network. Fire weather data may be entered 
from any of a number of data terminals. That data is then translated 
into fire behavior components and fire danger indexes which may 
be displayed at any terminal in the network. 


.C. (Hawaii Univ., Honolulu (USA). ‘Hawaii ‘Natural 
Ener; Inst. ) . Jan 1978. 2 . Hawaii Natural Energy Insti- 
tute, ee of Hawaii, lonolulu 96822. Order Number 
DE82901490. 

The historical radiation network on Oahu was augmented 
with 14 new sites in 1976. An Eppley precision radiometer was the 
primary standard against which the other network Eppley 8 to 48 
pyranometers were compared. Global radiation on a 21° south face 
and diffuse radiation were also measured at the reference site on 
Holmes Hall at the University of Hawaii Manoa Campus. Integrat- 
ed data, stored as hourly values were printed on paper tape, as- 
sessed for quality, then transferred to cards for computer analysis. 
Minimum clear day diffuse radiation was 8.4% of the global with 
an average annual diffuse radiation 37% of the global receipt. 
Global radiation on the south face averaged 10% greater than that 
on the horizontal but was 31% greater in December and 9% less in 
June. The annual sunlight for Makiki in the decade 1955 to 1965 
was 525 cal/cm?/day, consistently in the upper quartile above the 
44-year average of 500 cal/cm*/day. The annual value declined 
during the next decade and for the 5 years 1972 to 1975 was only 
469 cal/cm*/day, in the lowest quartile. Annual averages on the 
windward slopes of the central mountains were 300 cal/cm?/day 
and values for the leeward coasts were greater than 500 cal/cm?/ 
day. Sunlight values for over 50 sites, normalized to fit the long- 
term Makiki record, were used to construct contours of sunlight for 
the island of Oahu. 


21147 (STTFUA—81/11, pp 69-74) Solar radiation data 
requirements for the Pr deed 4 of solar thermal 
systems. Reid, M.S.; —s J.R.; Smith, J.H. (California 


Inst. of Tech., Pasadena). Jul 1981. NTIS, PC A15/MF 
A0l1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The requiremenets are presented for an engineering analysis 
of the solar radiation to support the design of solar thermal power 
systems. The need for and development of an isolation model are 
discussed, and the requirements for measured insolation data are de- 
scribed. Studies of temperal and spatial effects of partial collector 
field cloud cover, air pollution effects are described, and the need 
for studies of the significance of geographic factors is mentioned. 
(LEW) 


21148 (STTFUA—81/11, pp 75-79) Insolation assess- 
ment activities at the Aerospace tion. Randall, C.M. 
(Aeros: Corp., Los Angeles, CA). Jul 1981. NTIS, PC 
Al5 A011. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The Aerospace Corporation insolation assessment activities 
have been primarily in the area of direct insolation modelling and 
the measurement of variations of insolation on a temporal and spa- 
tial scale of importance to the operation of solar energy systems 
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with collector fields of the order of 1 km in size. These activities 
are described in detail in the reports listed. The illustrations pro- 
vided are also drawn largely from these reports. 


21149 (STTFUA—81/11, pp 81-92) Direct normal solar 
availability. Boes, E.C. (Sandia National Labs., Albuquer- 
que, NM). Jul 1981. NTIS, PC A15/MF AOl. Order 
Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Available direct normal solar availability data sources are 
discussed and assessed. Included are comments on the needs and 
concerns with the data base. Data sources discussed include the 
NOAA Solar Monitoring Network, SOLMET Data Tapes, 
ERSATZ Data Tapes, Typical Meteorological Year (TMY) Data 
Tapes, and the Solar Energy Resource Atlas. (LEW) 


(UHMET—79-01) Project Ahupua‘a: solar mete- 
orological field measurements on the island of Hawaii, 
Summar 1978, J}. Narrative. Schroeder, T.A. (Hawaii Univ., 
Honolulu (USA t. of Meteorolo, ). Feb 1979. Con- 
tract FG03-7 T201 . 36p. NTIS, A03/MF AOl1. 
Order Number DE82004969. 

Instrumented vans monitored meteorological elements relat- 
ed to solar energy on the island of Hawaii between 1 June and 7 
July 1978. The measurement program consisted of four phases. The 
first two concentrated on insolation and its attenuation by orogra- 
phic and sea breeze cloud. The others considered wind power po- 
tential. In addition to mobile platform measurements, supporting 
data were collected including satellite imagery, ground-based pho- 
tography, radiometric data, and rawinsonde data. A number of sig- 
nificant deviations from anticipated normal conditions occurred. 
These included a series of unusually clear days on windward 
Mauna Loa, anomalous convective precipitation over a leeward 
desert, and the passage of the remnants of a tropical storm. Plans 
for detailed analysis are briefly outlined. It is apparent that mesos- 
cale interactions between island features and the trade winds must 
be documented before solar energy resources can be properly as- 
sessed. 


21151 (VKI- se ees oe » PP Pp vp) Meteorol 
data: measurement techniques and components. g- 
niaux, R. 1980. NTIS PC A10/MF AO1. 

In Heat exchange and solar energy, volume 1. 

The users of solar radiation data are identified and their re- 
spective accuracy requirements are given. Quantities and units are 
defined for direct, diffuse and global solar radiation measurements, 
and for long wave radiation flux. Techniques for estimating solar 
radiation data from sunshine hourly data are mentioned, and for de- 
riving mean radiation components from parameters associated with 
the astronomical coordinates of the Sun, the geographical coordi- 
nates of the station, and atmospheric turbidity. (ESA) 


21152 (VKI-LS—1980-2-VOL-1, pp vp) Meteorological 
data: treatment of radiation data, test reference year. Pilatte, 
A.; Nicolas, P. 1980. NTIS PC A10/MF AOl1. 

In Heat exchange and solar energy, volume 1. 

A test reference year (TRY) is defined as a set of real meas- 
ured hourly values for dry temperature, for global, diffuse and 
direct normal solar radiation, and for wind velocity. The data are 
in true sequence within each month. The months are selected from 
a multiple year data set of observations for a given location such 
that the resulting TRY is typical for the location. Three methods 
for selecting a TRY are outlined. One is purely statistical, the 
second depends on manual evaluation of data by a meteorologist, 
and the third depends on the effects of input data on a given 
system, (a building or a domestic hot water system). Each method 
is used to select a TRY and a climatological evaluation is per- 
formed with a solar heating system simulation program SYS4. The 
methods generate usable TRYS, with the statistical method costing 
the least. 
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21153 Radiation regime of inclined surfaces. Kondra- 
tyev, K.Ya. Geneva, Switzerland; World Meteorological 
Organization (1977). 97p. (WMO—467). World Meteoro- 
logical Organization, Geneva, Switzerland. 

Work carried out on radiation incident on inclined surfaces 
and on assessing the radiation balance therefrom is described. Tech- 
niques are described to calculate solar radiation fluxes incident on 
inclined surfaces of different orientation and steepness. (ACR) 


1403 Economics 


REFER ALSO TO CITATION(S) 21470, 21660, 22126, 22127, 22128, 22130, 
22132, 22133 


21154 (DOE/SF/11436—2) Solar central receivers: the 

, industry, markets, and economics. (Booz, Allen 
and Hamilton, Inc., Bethesda, MD (USA)). 1 1981. 
Contract AC03-81SF11436. 155p. NTIS, PC A08/MF AOl. 
Order Number DE82005267. 

An overall management-level assessment of major solar cen- 
tral receiver (SCR) technology development occurring in the 
public and private sectors is presented. The economic characteris- 
tics of SCR systems are discussed and their ability to compete with 
conventional system costs is evaluated. The effects of various feder- 
al assistance options on the market prospects for SCR are quanti- 
fied. The forms of possible federal assistance, impacts of such assist- 
ance on SCR costs, and the preference of potential SCR suppliers 
and purchasers towards these assistance options are identified. An 
overview is presented of private sector developers from which a 
viable supply industry can evolve and their capabilities to commer- 
cialize SCR techniques. (LEW) 


21155 (PNL—3718, pp 39-50) Booz, Allen and Hamilton 
solar market research activities. Babcock, W.H.; Sidmak, 
M.R. Jun 1981. NTIS, PC A10/MF AOl1. Order Number 
DE8 1025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

An approach to evaluating the need for and effectiveness of 
alternative solar market development programs and strategies is 
briefly described which builds on the behavior of market partici- 
pants rather than using aggregate historical data. The general shape 
and relative location of the demand and supply curves for different 
solar technologies and applications and the interaction between the 
demand and supply sides of the different solar markets can be ob- 
tained qualitatively, and some quantitative information can be ob- 
tained. The approach is compared with other approaches, and im- 
plications for solar policy makers are discussed. (LEW) 


21156 (PNL—3718, pp 51-56) Current versus sunk subsi- 
dies: issues and directions. Sparrow, F.T. Jun 1981. NTIS, 
PC A10/MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The rationale of past or sunk subsidies for conventional 
energy sources is explored to determine which subsidies were 
proper or improper in light of current national goals. It is conclud- 
ed that solar energy is entitled to a subsidy in proportion to existing 
subsidies which have an influence on current energy prices and are 
ee et oc nae dae or are designed to achieve a 

— no longer consistent with current national policy. 


21157 (PNL—3718, pp > Solar bank: a new 
incentive. Reiger, A.J. Jun 1981. NTIS, PC A10/MF AOl1. 
Order Number DE81025886. 

From 2. wor! on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The structure and power of the Solar Bank are described as 
it relates to solar energy. Reference is made to similarities and dif- 
ferences with prior federal incentive programs used to stimulate the 
production of nonrenewable energy sources. (MHR) 
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1404 Environmental, Legal, And Institutional Aspects 


— ALSO TO CITATION(S) 21223, 21390, 22128, 22129, 22134, 23214, 
3. 


21158 (EMD—82-22) Allegations that low-cost solar 
space heating systems are being ruled out in the solar in Fed- 
eral Buildings Demonstration Program. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 
28 Oct 1981. Sp. United States General Accounting Office, 
Gaithersburgh, MD. Order Number DE82902238. 

Results are given of an examination of allegations that Mar- 
shall Space Flight Center, in its role as technical reviewer for the 
DOE, arbitrarily recommended requirements which would effec- 
tively rule out the use of low-cost solar space heating systems in 
the solar in Federal Buildings Demonstration Program. The exami- 
nation addressed whether Marshall’s recommended requirements 
and its evaluation of the low-cost system in question were based on 
supporting criteria and data, and was not a technical assessment of 
the allegations. It was concluded that Marshall's recommended re- 
quirements and evaluation of the low-cost system in question were 
indeed based on supporting criteria and data, and were based on 
guidelines commonly used in the heating and cooling industry and 
on data collected by eight independent laboratories. The back- 
ground information, a discussion of the findings, and a chronology 
of key events surrounding Marshall's recommended requirements 
and its evaluation are presented. (LEW) 


21159 (NZERDC—59) Barriers to small-scale energy 
technologies. Isaacs, N.; Jeffs, L.; Hocking, D. (New Zea- 
land Energy Research and Development ommittee, Auck- 
land). Jan 1981. 38p. NTIS (US Sales Only), PC A03/MF 
AOl. Order Secaer DE82901429. 

An attempt is made to explore some of the barriers that are 
presenting small-scale energy technologies achieving their full po- 
tential in New Zealand. Consideration has been limited to those 
technologies that appear to be competitive at today’s energy prices. 
Chapter 3 covers manufacturing and marketing of small-scale 
energy technologies. Specific resources and technologies examined 
include: solar water heating; passive solar space conditioning; solid 
fuel burners; pyrolytic gasifiers; methane digesters; wind conver- 
sion; hydraulic energy; and geothermal energy. The appendix con- 
tains a brief comparative account of the international scene particu- 
larly in the United States and Canada. (MCW) 


21160 (PNL—3718, pp 57-59) Regulatory incentives for 
solar energy use in urban settings. Miller, A.S. Jun 1981. 
NTIS, PC A10/MF A01. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

Following a general discussion of regulatory incentives, ef- 
forts in protecting solar access in Lincoln, Nebraska; Port Arthur, 
Texas; and Los Angeles, California, are reviewed briefly. (MHR) 


21161 (PNL—3718, pp 91-104) Solar energy and the 
search for emission offsets: a proposal. O’Brien, K.M.; Euser, 
B. Jun 1981. NTIS, PC A10/MF AOl. Order Number 
DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The following are discussed: the framework of the Clean Air 
Act, background of the offset policy, scope of the offset policy, off- 
setting under state implementation plans, and the bubble concept. 
The possibilities, economics, and procedures for a solar offset pro- 
gram are reviewedwith emphasis on solar industrial process heat. 
(MHR) 


21162 (PNL—3718, pp 143-146) Japanese experience 
with government incentives. Maxwell, J. Jun 1981. NTIS, PC 
A10/MF AO1. Order Number DE8 1025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 1980). 

The legal structure of Japan that allows the government to 
intervene in the activities of a particular industry is described. 
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Import restrictions, subsidies, regulations, and inferences drawn 
from Japan's industrial policies for solar are explored. (MHR) 


21163 (STTFUA—81/11, pp 327-332) New Mexico 
Solar Industry Development Corporation. Alhorn, L. (New 
Mexico Solar aw Industry me 7 Corp., Albu- 
querque). Jul 1981. NTIS, PC A15/MF AOl. Order 
Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The beginnings, purpose, and structure of the New Mexico 
Solar Industry Development Corporation are discussed. The Cor- 
poration was created to establish an environment conducive to the 
creation of 5000 private sector jobs in solar-related businesses in the 
state by 1985. A proposed Solar Demonstration and Industries Ex- 
hibit Center is also described. The Corporation is a cooperative 
effort among federal and state government and the private sector. 
(LEW) 


21164 Air emission standards for wood waste fuels. Ja- 
mison, R.L.; Karch, K.M. (Weyerhauser Co, Tacoma, 
Wash, USA). pp 224 of Proceedings of Technical Associ- 
ation of Pulp and Paper Industry engineering conference, 
Book 1. Atlanta, GA; TAPPI Press (1980). 
From Technical Association of the Pulp and Paper Industry 

engi ing conference; Washington, DC, USA (7 Sep 1980). 

—— wood wastes cal eo residuals A. ©. cig icant re- 
newable energy resource that could reduce U.S. oil imports and 
lessen depletion of domestic fossil fuel resources. The forest prod- 
ucts industry currently supplies over 47% of its energy require- 
ments from internally generated wood and bark residue fuels. 
Energy derived from such fuels totals approximately 1.2 quads at 
present and there are opportunities to increase it to 2.2 quads. 
However, progress in this direction could be impeded by unfavor- 
able economics if the new industrial boiler air emission standards 
soon to be proposed by the Environmental Protection Agency are 
unnecessarily restrictive. 


1405 Solar Energy Conversion 


REFER ALSO TO CITATION(S) 21108, 21125, 21130, 21132, 21133, 21135, 
21136, 21145, 21327, 22735, 23346 


21165 (AD-A—093692) Luminescent 
photoelectrochemical cells. 5. multiple emission from telluri- 
um-doped cadmium sulfide photoelectrodes and implications 
regarding excited-state communication. Technical report. 
Karas, B.R.; Streckert, H.H.; Schreiner, R.; Ellis, A.B. 
ages og Corp., El Segundo, CA (USA)). 3 Dec 1980. 
26p. S, PC A03/MF AOl. 

Samples of single-crystal, n-type, 100 ppm Te-doped CdS 
(CdS:Te) exhibit two emission bands when excited at several ultra- 
band gap wavelengths. One emission band with lambda sub max ap- 
proximates 510 nm is near the band gap of CdS:Te (approximates 
2.4 eV) and is likely edge emission. Its decay time, measured for 
samples immersed in sulfide solution between 295 and 333 K, is 
faster than the pulse from the N2-pumped dye laser (approximates 7 
nsec) used for 458-nm excitation. The other emissive transition, 
lambda sub max approximates 600 nm, involves intraband gap states 
introduced by Te. Intensity-time curves for this band have rise 
times of less than 10 nsec and generally exhibit nonexponential 
decay; values of tau sub 1/e are typically 120 + or - 40 and 80 + 
or - 30 nsec at 295 and 333 K, respectively. When CdS:Te is used 
as the photoanode in a photoelectrochemical cell employing sulfide 
electrolyte, both emission bands are quenched in parallel during 
passage of photocurrent resulting from 457.9- or 476.5-nm Ar ion 
laser excitation. Parallel quenching is observed at several tempera- 
tures for which the excited-state kinetic schemes are demonstrably 
different: open-circuit emission spectra reveal that both the absolute 
and relative intensities of the two emission bands are affected by 
temperature. With increasing temperature (295-333 K) the absolute 
intensities of both bands decline; a semilog plot of the ratio of 510- 
to 600-nm intensity vs. T to the -1 is linear with a slope of approxi- 
mates 0.2 eV, corresponding to the energy gap between the two ex- 
cited states. The existence of excited-state communication is in- 
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ferred from the effects of temperature and electrode potential on 
multiple emission. 


21166 (AD-A—093695) 
photoelectrochemical cells. 4. electroluminescent 
and tell cadmium sulfide 


(WwW (USA). t. 
of Chemistry). 3 Dec 1980. Contract N00014-78-C-0633. 
27p. NTIS, A03/MF AOl1. 

An understanding of electrochemistry at semiconductor elec- 
trodes requires knowledge of the role intraband gap states play in 
mediating interfacial charge transfer. Reference to surface states is 
especially prevalent in the photoelectrochemical cell (PEC) litera- 
ture. The existence of intraband gap states has been supported in 
part by electroluminescence (EL) studies: Electrolyte species capa- 
ble of hole injection into the valence bands of n-type, semiconduct- 
ing TiO2, SrTiO3, CdS, GaP, ZnO, and GaAs yielded lumines- 
cence at sub-band gap energies. Since the valence band edges of 
these materials are generally at very positive potentials, valence 
band hole injection requires a potent oxidizing species. Aqueous al- 
kaline peroxydisulfate (OH(-)/S208(2-)) electrolyte has been the 
medium of choice for observing the effect. 


21167 (AD-A—101983/5) Performance of 
experiments aboard the NTS-2 

orbit. Memorandum report 

(Naval Research Lab., Washington, DC (USA)). 

1981. 55p. NTIS, PC A04/MF AO1. 

The results obtained from the solar cell experiment aboard 
the NTS-2 satellite after 1,176 days in orbit are presented. The ob- 
jective of the solar cell experiment is to evaluate the performance 
and radiation hardness of state-of-the-art solar cells in the space en- 
vironment. The experiment is comprised of fifteen separate experi- 
mental modules each containing five 2 x 2 cm solar cells connected 
in series. The solar cell types include advanced state-of-the-art sili- 
con solar cells such as the COMSAT CNR cell, the Spectrolab 
Textured Helios Reflector cell, and the Solarex Vertical Junction 
cell. Also included for the first time in a flight experiment is the 
Hughes gallium-arsenide/gallium-aluminum-arsenide cell. There are 
also on board experiments to evaluate environmental effects on co- 
verslip adhesives. 


21168 (CONF-801111—54) Hydrogen content of multi- 
component amorphous silicon alloys by ‘°F nuclear reaction 
analysis. Allred, D.D.; Booth, D.C.; Appleton, B.R.; Miller, 


P.D.; Moak, C.D.; Sellschop, J.P.F.; ite, C.W.; Winten- 
berg, A.L. (Oak Ridge National Lab., TN (USA); Arizona 
Univ., Tucson (USA); Energy Conversion Devices, Inc., 
Troy, MI (USA)). 1980. Contract W-7405-ENG-26. 3p. 
NTIS, PC A02/MF AO1. Order Number DE82003732. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

Chemical vapor deposited (CVD) amorphous silicon alloyed 
with carbon or nitrogen (a - Si:X, X = C or N) to retard high 
temperature crystallization is a promising absorber material for pho- 
tothermal solar energy conversion. Films are prepared by decom- 
posing silane containing gas mixtures, a technique which is known 
to incorporate hydrogen into a-Si in some cases. Using the 16.45 
MeV resonance of the 'H(1*F, aa)'*O reaction we made the first 
measurements of the hydrogen incorporation in CVD a-Si:X films 
(X = C,N). We have made three observations. First, the incorpora- 
tion efficiency of hydrogen into CVD a-Si increases by a factor of 
twenty as the carbon content increases from 0 to 35 atomic percent 
which indicates that previous studies of multicomponent systems 
may need to be reevaluated since this enhancement in incorporation 
efficiency involves hydrogen - a key alloyant in a-Si. Second, the 
quantity of hydrogen incorporated increases at a greater than linear 
rate as a function of carbon content which implies that the presence 
of hydrogen in the films is not accidental but is a necessary part of 
film growth. Third, the hydrogen content of a-Si decreases to 
almost zero after high temperature anneal which may help explain 
reported shift in optical constants. 
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21169 (CONF-810130—2) Food-fuel conflicts: the Brazil 
case. Rask, N. (Ohio State Univ., Columbus (USA). at. ip 
of Agricultural Economics and Rural Sede 1981 
Ohio State University, 2120 Fyffe Rd., Columbus, OH 
43210. Order Number DE82901959. 

From American Association for the Advancement of Sci- 
ence symposium; Toronto, Ontario, Canada (8 Jan 1981). 

Brazil has decided to commit a significant part of its agricul- 
tural resources to the production of sugarcane and other crops to 
be processed into fuel grade alcohol. Concerns are already being 
raised about potential food-fuel conflicts, especially in the major 
food-sugarcane producing areas of the state of Sao Paulo and the 
sugarcane areas of northeast Brazil. The objective of this paper is 
to explore the dimensions of this emerging food-fuel issue in Brazil. 
The energy supply and use situation along with a brief description 
of the alcohol program are presented first. Current land use in rela- 
tion to food and export crop production is presented next. This is 
followed by a description of the energy crops to be used for alco- 
hol production. The paper concludes with an investigation of the 
food-fuel conflicts on a national and regional basis with the identifi- 
cation of some changes in program emphasis that will lessen the 
impact of the alcohol program on food supplies and prices. 


21170 (CONF-811108—8) Experimental techniques for 
the study of photosynthetic water splitting. McWhirter, D.A.; 
Eubanks, J.P.; Greenbaum, E. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 10p. NTIS, 
PC A02/MF AO1. Order Number DE82003974. 

From Annual meeting of the Institute of Chemical Engi- 


neers; New Orleans, LA, USA (8 Nov 198 Ue 
A novel experimental apparatus will be presented which is 


used for the study of biological solar energy conversion. This 
method utilizes the photosynthetic splitting of water to produce 
molecular hydrogen and molecular oxygen. Two oxygen sensors 
will be described. The first is the Burr-Mauzerall oxygen lumino- 
meter. The second sensor is a modified Hersch electrogalvanic cell. 
The hydrogen sensor is a zirconium oxide high temperature fuel 
cell. Both sensors are arranged in tandem in a continuous flow 
stream. Techniques of measuring and calibration will be reported. 


21171 (CONF-811212—6) Designing cost accounting 
models for woody biomass systems and direct applications of 
geothermal energy. Barron, W.F.; Perlack, R.D. (Oak Ridge 
National Lab., TN (USA)). Dec 1981. Contract W-7405- 
ENG-26. 15p. NTIS, PC A02/MF AOl. Order Number 
DE82006794. 

From 4. international conference on alternative energy 
sources; Miami Beach, FL, USA (14 re 1981). 

A framework for determining the characteristics of cost ac- 
counting models most appropriate to evaluating energy technol- 
ogies at different stages in their development is outlined. This ana- 
lytical perspective is used to evaluate existing models for wood 
energy plantations and for direct (non-electric) applications of geo- 
thermal energy. The concern is with micro-economic cost estima- 
tion systems based on a simulation of the technology's physical 
plant and the projected cash flow resulting from the investment. 
For discussion purposes three general stages of technology evalua- 
tion are described. The level of detail in the engineering simulation 
should increase as the evaluation progresses through the three 
stages. Too much detail in the preliminary stage restricts applicabil- 
ity of model outputs to specific system designs, some of which may 
be inappropriate for other potentially attractive applications. The 
economic analysis should gradually shift from a general economic 
perspective on all costs and benefits of system operation to a more 
specific depiction of cash flows as seen by project developers. Un- 
fortunately, developers of cost models for both woody biomass 
plantations and direct applications of geothermal energy appear to 
build all the engineering and financial detail available into their 
models. They then apply them to any stage in the evaluation proc- 
ess to inaccurate assessments. 


21172 (CONF-7805229—) Energy in forestry: production 
and use. (Florida Univ., Gainesville (USA). Inst. of Food 
and Agricultural Sciences). 1978. 1538p. Univ. of Florida, 
School of Forest Resources and Conservation, Inst. of Food 
and Agricultural Sciences, Gainesville, FL 32611. Order 
Number DE82901407. 
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From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

Eleven papers are included. A separate abstract was pre- 
pared for each paper. (MHR) 


21173 (CONF-7805229—, pp 1-8) Energy requirements 
for wood production. Post, D.M. (Univ. of Florida, Gaines- 
ville). 1978. Univ. of Florida, School of Forest Resources 
and Conservation, Inst. of Food and Agricultural Sciences, 
Gainesville, FL 32611. Order Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

Where wood supplies are and the cost of delivery to the 
power plant in a usable form are discussed. Low quality unmer- 
chantable hardwoods and the stumps of planted pines ae mentioned 
as sources. The Total Tree Chipper is discussed for harvesting. 
(MHR) 


21174 ee p 9-20) Energy self-sufficien- 
cy for the forest industry in Florida. Allen, J.E. (St. Regis 
Paper Co., Jacksonville, FL). 1978. Univ. of Florida, School 
of Forest Resources and Conservation, Inst. of Food and 
Agricultural Sciences, Gainesville, FL 32611. Order 
Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

' Fifty-four primary Forest Industries in Florida were sampled 
by mail as to their current status and near future use of wood waste 
as an energy source. The sample included 9 pulp mills, 38 sawmills, 
6 veneer peelers and 4 pole plants. The list was compiled from a 
December 1974 directory of Florida’s Wood-Using Industry pub- 
lished by the Florida Division of Forestry. Only firms with more 
than 16 employees were asked to participate. A sample question- 
naire with a summary of the results is attached. Questionnaires 
were returned by 26 firms. 


21175 (CONF-7805229—, pp 21-33) Forest residues for 
energy in the South. Curtis, A.B. (USDA Forest Service, 
Jackson, MS). 1978. Univ. of Florida, School of Forest Re- 
sources and Conservation, Inst. of Food and Agricultural 


Sciences, Gainesville, FL 32611. Order Number 
DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

' Some of the characteristics of energy wood are looked at. A 
determination is made of how much is available in the Southeast, 


and the potential of using it. (MHR) 


21176 (CONF-7805229—, Ppp 34-42) Urban wood resi- 
due. Wood, L.F. (Florida Division of Forestry, Tallahassee). 
1978. Univ. of Florida, School of Forest Resources and 
Conservation, Inst. of Food and Agricultural Sciences, 
Gainesville, FL 32611. Order Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

Results of inventories of four Florida landfills are presented 
and annual wood and wood wastes collections are estimated. The 
study indicates that 17% of all landfill refuse is wood. The market 
and potential uses of this wood are described. (MHR) 


21177 (CONF-7805229—, pp 43-64) Energy utilization 
from biomass - from fuel plantations. Conde, L.F.; Huffman, 
J.B. (Univ. of Florida, Gainesville). 1978. Univ. of Florida, 
School of Forest Resources and Conservation, Inst. of Food 
and Agricultural Sciences, Gainesville, FL 32611. Order 
Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 
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Issues involved in the harvest, transport and associated activ- 
ities of wood fuels and fuel preparation and utilization (or conver- 
sion) are discussed. (MHR) 


21178 (CONF-7805229—, pp 65-79) Potential site conse- 
quences of growing wood for . Riekerk, H.; Pritchett, 
W.L. (Univ. of Florida, Gainesville). 1978. Univ. of Florida, 
School of Forest Resources and Conservation, Inst. of Food 
and Agricultural Sciences, Gainesville, GL 32611. Order 
Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978 

. It appears that growing wood for fuel on a large scale in 
Florida will require considerable inputs in terms of nutrients and 
site maintenance. Annual nutrient exports could run about 30 kg/ha 
N, 4 kg/ha P, 15 kg/ha K, and 30 kg/ha Ca. Assuming a 25% fer- 
tilizer efficiency annual fertilizer requirement would have to be 
four times as large as these export values. Removal of all biomass 
for fuel could significantly degrade the very important humus status 
of the generally sandy soils of Florida. The use of nutrient- and 
carbon-rich sewage sludge as a soil amendment for fuel-farm forest- 
ry warrants critical evaluation. Water use by fuel-farm forest plan- 
tations could be 25% more than traditional pulpwood plantations. 


21179 (CONF-7805229—. pa me A 80-109) Home use of wood: 
wood stove testing methods some experimen- 
tal results. Shelton, J.W. (Williams College, Williamstown, 
MA). 1978. Univ. of Florida, School of Forest Resources 
and Conservation, Inst. of Food and Agricultural Sciences, 
Gainesville, GL 32611. Order Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

‘ Careful consideration of the assumptions behind use of the 
stack loss method as usually practiced for determining the energy 
efficiency and heat output rate of common heating appliances indi- 
cates the method’s inadequacy when applied to small wood (and 
coal) fueled appliances. The large and complex combustile compo- 
nent of the flue gas and chemical and energetic irregularities in the 
combustion of the solid fuel are principal difficulties. In testing and 
rating wood stoves, careful attention must be given not only to in- 
stallation details, but also to fuel and operation details. Using a ca- 
lorimeter room and direct measurement of flue gas flow, we have 
found that dry wood does not necessarily burn more completely 
than moist wood, and that use of large fuel pieces, small fuel loads 
and high power output all can improve combustion efficiency, 
whereas use of small fuel pieces, large fuel loads and low power 
output each may increase a stove’s heat transfer efficiency. 


21180 (CONF-7805229—, pp 110-122) Industrial conver- 
sion units for wood. Fuller, F FE. (Fuller Engineering Asso- 
ciates, Birmingham, AL). 1978. Univ. of Florida, School of 
Forest Resources and Conservation, Inst. of Food and A 
cultural Sciences, Gainesville, GL 32611. Order Numi 
DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

, A general discussion is given of considerations in the con- 
versions to wood firing of two typical cases. The first, a gas/oil 
fired boiler, and the second, a boiler which once fired coal, was 
converted to gas/oil, and now to wood waste. The type of equip- 
ment for the type of fuel to be fired is recommended. 


21181 (CONF-7805229—, pp 123-135) Economics and 

of wood for fuel. Hall, E.H. (Battelle Columbus 
Labs., OH). 1978. Univ. of Florida, School of Forest Re- 
sources and Conservation, Inst. of Food and Agricultural 
Sciences, Gainesville, GL 32611. Order Number 
DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

, Recent developments in the use of wood for fuel in indus- 
tries outside the forest product industries are reviewed. As a back- 
ground, the results of a preliminary assessment of the use of wood 
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a boiler fuel as compared with the use of clean fossil fuels, or 

fuels with suitable pollution control technology are summa- 

. In the context of this study, wood fuel is to derived from 

surplus, i.e., the tops and branches of trees cut for commer- 

purposes, the cull or noncommercial trees, and waste from 

oe ucts industries. Wood was compared with alternative 

ith respect to boiler technology, pollutant emissions, control 

nat , energy balance, environmental-ecological impact, and 

. The general conclusions are as follows. The use of forest sur- 

plus and waste wood as a boiler fuel is technically feasible, pollut- 

ant emissions are controllable, net energy balances are favorable, 

the preliminary estimated cost is competitive, and with proper 

forest management, there is potentially a net benefit to the forest 
ecosystems. 


21182 (CONF-7805229—, ny ee 149-155) Update of current 
research in the Southeastern t Station. 
McAlpine, R.G. (Univ. of Florida, Gainesville). 1978. Univ. 
of Florida, School of Forest Resources and Conservation, 
Inst. of Food and ultural Sciences, Gainesville, GL 
32611. Order Number DE82901407. 

From 10. spring symposium for the Florida Section of the 
Society of American Foresters; Gainesville, FL, USA (30 May 
1978). 

Current research programs at the Southeastern Forest Ex- 
periment Station are highlighted, with particular emphasis on those 
related to energy. 


21183 (DOE/AF/92002—1) Alcohol distillation by inter- 
ar (USA) Dene a a D. — 
niv. rbana t. of Agricultural re he 
20 Nov 1981. Contract AC02-81AF92002. 6p. NTI eT 

A02/MF AO1. Order Number DE82005294. 

An internal combustion engine was fitted with an apparatus 
to enable waste heat capture for the distillation of fermented corn 
beer into 180-proof ethanol engine fuel. A performance test was 
conducted in the continuous mode of operation. (MHR) 


(DOE/CS/30149—T4) Residential Wood Combus- 

Workshop. (Mid-American Solar Energy Com- 

ington, MN (USA)). 1981. Contract AC02- 

80CS30149. 79p. NTIS, PC AOS/MF A0O1. Order Number 
DE82003975. 

The report on the Safety Workshop includes a description of 
the Mid-American Solar Energy Complex (MASEC). The program 
plan for 1981 to 1986 is outlined. Additional information is present- 
ed in sections entitled: Wood Energy Overview; Wood Combus- 
tion; Sizing of Wood Combustion Units; Sizing and Choosing a 
Chimney; Chimney Connectors; Installation of Woodstove Heating 
System and Central Wood Heating System; Operation and Mainte- 
nance; Building Codes, Equipment Testing Standards, Government 
Labeling and NFPA (National Fire Protection Association) Clear- 
ances; and Homeowner Insurance. (MCW) 


(DOE/ET/27244—T1-Vol.2) Wood fuel for power 
California. 


generation at Wendel, Volume 2. Business struc- 
ture ine ant economics. (Sverdrup/Sverdrup Technology, Inc., 
Tullahoma, TN (USA); Resource Management rvi 4 
Inc., Birmingham, AL (USA)). May 1981. 4 ee FG03- 
79ET27244. 101p. NTIS, PC A06/MF A0O1. Order Number 
DE82004637 

The business structure and operating approach recommend- 
ed for economic procurement of wood fuel for the proposed Honey 
Lake hybrid power plant are covered including: (a) constraints, (b) 
availability of wood fuel, (c) business approach and organization, 
(d) cost of wood fuel, and (e) socioeconomic considerations. 


21186 (DOE/ET/27244—T1-Vol.3) Wood fuel for power 
generation at Wendel, California. Volume 3. Inventory and 
availability. (Sverdrup/Sverdrup Technology, Inc., Tulla- 
homa, TN (USA); Resource Management Services, Inc., 
Birmin; AL (USA)). May 1981. Contract FG03- 
79ET27244. 90p. NTIS, PC A05/MF A0O1. Order Number 
DE82004636. 
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Overall land use and ownership patterns within the Susan- 
ville procurement area are presented. Harvestable wood-fuel vol- 
umes from which fuel requirements for the proposed Honey Lake 
hybrid power plant can be supplied are projected for each of four 
decades. 


21187 (DOE/ET/27244—T1-Vol.4) Wood fuel for power 
ee 8 ee a 
og eee Lemos Tullahoma, TN 
SA); Management ices, Inc., Birmingham, 
AL (USA)). 1981. Contract FG03- 79BT27244. 73p. 
NTIS, PC A/F A01. Order Number DE82004635. 

Wood materials available from within the 100-mile Susan- 
ville procurement area for fueling the Honey Lake hybrid power 
plant are studied, treating (a) heating values, (b) drying characteris- 
tics, (c) soil-rock contamination, (d) storage degradation, and (e) 
combustion emissions. 


(DOE/ET/27244—T1-Vol.5) Wood fuel for power 
generation at Wendel, California. Volume 5. Harvest, collec- 
tion, and transportation. (Sverdrup/Sverdrup Technology, 
Inc., Tullahoma, TN (USA); Resource ement Serv- 
ices, Inc., Birmingham, AL (USA)). May 1981. Contract 
FG03- 7927244. 220p. NTIS, PC Al0/MF AOl. Order 
Number DE82004756. 

Methods focal to the 100-mile Susanville procurement area 
for: (a) harvesting forest fuels from lodge-pole pine, old growth, 
cull log inventories, second growth ponderosa pine and white fir, 
pinyon/juniper, and manzanita; (b) systematically collecting mill 
residues; and (c) transporting harvested and collected materials to 
the Honey Lake hybrid power plant are identified. 


21189 (DOE/EV/00637—10) Development of innovative 
technique that may be used as models for the increase of bio- 
mass production with grasses and other species. Progress 
report, February 1, 1980-January 31, 1982. Burton, G.W.; 
o- W.W. «(Crore Univ., Athens (USA). Research 
Foundation). 981. Contract AS09-76EV00637. 32p. 
NTIS, PC  os/MIF A0l. Order Number DE82002912. 

The following techniques for biomass increase are discussed: 
irradiation breeding of sterile triploid turf bermuda grasses; irradia- 
tion breeding of sterile Coastcross-1, a forage grass hybrid to in- 
crease winterhardiness; heterosis resulting from crossing specific ir- 
radiation induced mutants with their normal inbred parent; use of 
mitomycin and streptomycin to create cytoplasmic male sterile mu- 
tants in pearl millet; biomass of napiergrass; evaluation of mutagen 
induced ligin mutants to maximize metabolizable energy in sor- 
ghum; interspecific crosses in Pennisetum; production of homozy- 
gous translocation tester stocks; use of radiation to induce and 
transfer reproductive behavior in plants; and genetics of radiation 
induced mutations. (MHR) 


21190 (DOE/JPL—1012-58, 1-48) Progress 
. 1981. NTIS, 


report: 
project summary A25/MF A0Ol. Order 
Number DE82005813. 


oss From 18. project integration meeting; Pasadena, CA, USA 
15 Jul 1981). 

Progress is reviewed in the development of silicon materials. 
Activities in this area include semiconductor-grade silicon process- 
es, solar-cell-grade silicon processes, impurity studies, and support- 
ing studies. Activities in the area of large-area silicon sheet research 
and development, including ingot technology, shaped sheet technol- 
ogy, and material evaluation are covered. Efforts to develop and 
qualify encapsulation systems are reviewed, including materials and 
process development and life prediction and materi..is degradation 
studies. Materials studied include pottant materials, UV absorbers, 
antireflective coatings, and bonding and polymers. Degradation 
mechanisms include photodegradation, corrosion, fracturing and 
cracking. Progress is reported in developing processes and process 
sequences to reduce fabrication costs of reliable solar modules, and 
to make these processes available to the photovoltaic industry. Ac- 
tivities in array engineering are reviewed. Accomplishments in the 
design and qualification of solar cell modules and the placing of 
production contracts are described, and accomplishments in per- 
formance measurements, environmental testing, field tests, and fail- 
ure analysis are reported with some results tabulated. (LEW) 
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21191 (DOE/JPL—1012-58, pp 51-564) Proceedings. 
1981. NTIS, A25/MF A0Ol. Order Number 
DE820058 13. 

From 18. project integration meeting; Pasadena, CA, USA 
(15 Jul 1981). 

View graphs are presented which document reports given in 
one plenary session and six technology sessions. A brief summary is 
provided for each of the technology sessions, which include ses- 
sions on the silicon material task, large-area silicon sheet task, en- 
capsulation task, process development area, engineering and oper- 
ations areas, and project analysis and integration area. (LEW) 


21192 (DOE/JPL—956045-81/2) Silicon 


production 
process evaluations. technical aD, 
August 1-October 31, 1981. (Texas potion ganky om tem 

Inst., Inc., Port Neches (USA)). Dec 1981. Contract 
NAS-7-100-956045. 2ip. NTIS, PC A02/MF A0Ol. Order 
Number DE82005088. 

Chemical engineering analysis of the HSC process (Hemlock 
Semiconductor Corporation) for producing silicon from dichlorosi- 
lane in a 1000 MT/y plant was continued during this reporting 
period. Progress and status for the chemical engineering analysis of 
the HSC process are reported for the primary process design engi- 
neering activities: base case conditions (85%), reaction chemistry 
(85%), process flow diagram (60%), material balance (60%), energy 
balance (30%), property data (30%), equipment design (20%) and 
major equipment list (10%). Engineering design of the initial distil- 
lation column (D-01, stripper column) in the process was initiated. 
The function of the distillation column is to remove volatile gases 
(such as hydrogen and nitrogen) which are dissolved in liquid 
chlorosilanes. Initial specifications and results for the distillation 
column design are reported including the variation of tray require- 
ments (equilibrium stages) with reflux ratio for the distillation. 


21193 (DOE/JPL/955533—81-6) Development of a poly: 
silicon process based on chemical vapor deposition. 

quae? progress report, 1 January 31 March 1981 (Phase 
1). McCormick, J.; Arvidson, A.; —. D.; Plahutnik, F. 


(Hemlock Semiconductor Corp., I (USA)). Jun 1981. 
Contract NAS-7-100-955533. Sip. NTIS, PC A03/MF AOl. 
Order Number DE82004949. 

The goal of this program is to demonstrate that a dichlorosi- 
lane-based reductive chemical vapor deposition (CVD) process is 
capable of producing, at low cost, high quality polycrystalline sili- 
con. Physical form and purity of this material will be consistent 
with LSA material requirements for use in the manufacture of high 
efficiency solar cells. Experimental data generated by Hazards Re- 
search Corp. indicate that the ease of ignition and explosion sever- 
ity of dichlorosilane (DCS)/air mixtures is substantially attenuated 
if the DCS is diluted with hydrogen. DCS/hydrogen mixtures will 
accordingly be transported in preference to transfer or storage of 
pure DCS. Testing of decomposition reactor heat shields to insure 
that the shield provides adequate personnel protection assuming a 
worst case explosion was completed. Minor modifications to a pro- 
duction reactor heat shield provided adequate heat shield integrity. 
Construction of the redesigned PDU (Process Development Unit) 
to accommodate all safety related information is proceeding on 
schedule. Structural steel work is completed as is the piping and in- 
strumentation design work. Major pieces of process equipment have 
been received and positioned in the support structure and all trans- 
fer piping and conduits to the PDU have been installed. Start-up is 
scheduled for June 1981. Construction was completed on a feed 
system for supplying DCS to an intermediate sized reactor. The 
feed system was successfully interfaced with a reactor equipped 
with a modified heat shield. Reactor checkout was completed and 
testing to establish baseline PDU operating conditions will be com- 
pleted early in the second quarter of 1982. Preliminary Experimen- 
tal Process System Demonstration Unit design was completed. Base 
case assumption was for a 220 ton/y unit which would not include 
a hydrogenation process. 
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21194 (DOE/RS5/10224—2) Ethanol from corn cme ite. 
Final er Mehlberg, R.L. (Purdue Univ., Lafayette, IN 
SA). of Renewable Resources 1 Oct 
S, PC ‘A03/MF 


981. Contract FG02-80R510224. 48p. 
A01. Order Number DE82005299. 

The corn silage to ethanol process is described. The process 
feed is corn silage preserved with sulfuric acid. No anaerobic ensi- 
lement is necessary since H:SOQ, completely prevents microbial 
growth. The acidified corn silage is heated by steam injection as it 
is loaded into a batch reactor. The polysaccharides are hydrolyzed 
to xylose and glucose over a 6 to 8 hour period. Then the sugars 
are washed from the residual fibers over a 6 to 12 hour period with 
thin stillage or water. The hot, acidic syrup is then neutralized and 
cooled for fermentation. After fermentation the ethanol is distilled. 
The residual fibers containing the thin stillage, corn germ, cellulose, 
and lignin are unloaded from the reactor and dried with flue gases 
for animal feed. 


at transition-metal diselenides: de- 
tailed photocurrent spectroscopy of the semiconducting Group 
VI transition-metal dichalcogenides. Technical progress 
report, second om. year two. Parkinson, B.A. (Ames 
Lab., IA (USA)). A 1981. Contract W-7405-ENG-82. 
25p. NTIS, PC A02 A01. Order Number DE82003215. 
The photocurrent spectra of single crystals of the semicon- 
ducting Group VI transition metal dichalcides (MoS: WS: WSe: 
and MoSez) were measured as a function of crystal orientation and 
surface morphology as well as the polarization and angle of inci- 
dence of the incident radiation. The spectra were analyzed with a 
band edge analysis revised to include the diffusion of carriers and 
estimates of the transition energies were obtained. Structure corre- 
sponding to the excitonic transitions was also observed. The results 
are discussed with respect to the applicability of these materials to 
solar energy conversion. 


(IS—4776) Photoelectrochemical solar cells based 
electrochemistry 


21196 (LBL—11902) Biomass energy conversion in 
Hawaii. Ritschard, R.L.; Ghirardi, A. (Lawrence Berkeley 
Lab., CA (USA)). Jun 1981. Contract W-7405-ENG-48. 
33p. NTIS, PC A03/MF AO1. Order Number DE82005139. 

Materials and processes for producing liquid fuels from bio- 
mass are discussed. Direct combustion of biomass is discussed as 
follows: sugar industry products, tree crops, municipal solid wastes, 
other biomass resources, and environmental impacts of direct com- 
bustion systems. (MHR) 


21197 (MASEC-CF—81-060) Residential wood-combus- 
tion workshops. (Northern Energy Corp., Cambridge, MA 
(USA); Mid-American Solar Energy Complex, Minneapolis, 
MN ag 1981. Contract ACO2 80CS30149. 10p. 
(B—101-1). S, PC A02/MF AOl. Order Number 
DE82003977. 

As a preventive measure to reduce wood heat fires in the 
home, a workshop to train professional groups actively involved 
with wood heating was developed and presented. The objectives, 
scope of activities, and evaluation of the workshop are discussed. 
(MHR) 


21198 (MASEC-R—81-065) Economic summary of 

woody biomass direct combustion and gasification alterna- 

tives. (Mid-American Solar Energy ree, Minneapolis, 

MN (USA)). wrif, Pc 1981. eaon- ry 79CS30150. 19p. 
— 101-6). A02/MF AOL. Order Number 
82003140. 

The base case analysis indicates that acceptable rates of 
return on investment are possible when utilizing wood as a com- 
mercial scale boiler fuel. Principal variables include the availability 
of cost competitive wood fuel over the term of the loan and overall 
installed cost for the system. In some cases the cost of coal at the 
point of end use will be comparable with wood. Hardware costs 
will determine system economics and applicable air quality stand- 
ards, or lack thereof, will play an important role. The overall eco- 
nomics of using wood for fuel are extremely site specific. The addi- 
tional 10 percent energy tax credit greatly enhances the economics 
of a wood fired system, although system economics are very attrac- 
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tive without this tax incentive. Cost of money does not seem to 
drastically affect overall system economics. 


21199 (N—81-30525, 263-267) Fuels ~, chemicals 
from biomass using solar energy. Giori, > Comer 
Oats Co.); Leitheiser, R. (Toronto Uni. Univ.). vy 1981 

In Parabolic dish solar thermal power annual program 


review proceedings. 

The chaeliinans encnes toms coasinatiien ter Gis easilallen 
of solar thermal energy to the manufacture of fuels and chemicals 
from biomass are summarized, with some comments on resource 
availability, market potential and economics. Consideration is given 
to the production of furfural from agricultural residues, and the 
role of furfural and its derivatives as a replacement for petrochemi- 
cals in the plastics industry. 


21200 (NASA-CASE-NPO—13689-3) ard barrier 
cell and method of fabricating it. Stirn, R.J.; Yeh, Y.C.M. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jan 1981. 33p. 
NTIS, PC A03/MF AOI. 

The cell consists of a barrier formed by a polycrystalline 
active semiconductor layer of GaAs and a thin metal layer. The 
active semiconductor layer is grown on a polycrystalline semicon- 
ductor layer of germanium, serving as a substrate. The latter is first 
deposited with submicron crystal sizes and thereafter recrystallized 
so as to increase the crystal sizes to not less than 5-10 microns in 
size. This process eliminates the need for an expensive single crystal 
wafer. 


21201 (NASA-CASE-NPO—13689-4) barrier 
cell and method of fabricating it. Stirn, R.J.; Yeh, Y.C.M. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jan 1981. 33p. 
NTIS, PC A03/MF AOl1. 

The cell consists of a barrier formed by a polycrystalline 
active semiconductor layer of GaAs and a thin metal layer. The 
active semiconductor layer is grown on a polycrystalline semicon- 
ductor layer.of germanium, serving as a substrate. The latter is first 
deposited with submicron crystal sizes and thereafter 
so as to increase the crystal sizes to not less than 5-10 microns in 
size. The process eliminates the need for an expensive single crystal 
wafer. 


21202 (NASA-CR—164038) Conceptual design study of 
concentrator enhanced solar arrays for space applications. 
Portorunanes cvaliandion of © tor ond 30 bw apotinn to Ol and 
peek “ol 1 au employing a flat plate trough concentrator. final 

—— os ean Co., El Segundo, CA (USA)). Oct 
1980. 1980. 72p. S PC A04/MF AOl. 

A simple, efficient and very lightweight preliminary design 
for a 5 KW and 20 KW BOL output concentrated array evolved 
and is described by drawings. The relative effectiveness of this 
design, as compared to an unconcentrated planar array of equal 
power output, was measured by comparing power to mass perform- 
ance of and the solar cell area required by each. Improvements in 
power to mass performance as high as 42% together with array 
area size reduction of 57% are possible in GaAs systems. By con- 


21203 (NASA-CR—164480) Development of processes for 
from halides and alkali 


Tac, Princeton, NJ (USA); Jet 
ulsion Lab., en. CA (USA)). Mar 1981. 66p. 
S, PC A04/MF AOI. 

ture reactions of silicon halides with alkali 


were made. The feasibility of the basic process to 
icon was demonstrated. The jet impaction/sepa- 
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ration process was demonstrated to be a purification process. The 
rate at which gas phase species from silicon particle precursors, the 
time required for silane decomposition to produce particles, and the 
competing rate of growth of silicon seed particles injected into a 
decomposing silane environment were determined. The extent of 
silane decomposition as a function of residence time, temperature, 
and pressure was measured by infrared absorption spectroscopy. A 
simplistic model is presented to explain the growth of silicon in a 
decomposing silane enviroment. 


21204 (NASA-CR—165272) Coplanar back contacts for 
thin silicon solar cells. Final report, 24 Jul. 1978 - 15 Jul. 
1980. Storti, G.; Scheinine, A.; Whitehouse, D.; yg = 
muth, J.; Wrigley, C.; Giuliano, M. (Solarex Corp., Rock- 
ville, MD (USA)). Jan 1981. 38p. NTIS PC A03 AF AOl. 

The type of coplanar back contact solar cell described was 
constructed with interdigitated n(+) and p(+) type regions on the 
back of the cell, such that both contacts are made on the back with 
no metallization grid on the front. This cell construction has several 
potential advantages over conventional cells for space use namely, 
convenience of interconnects, lower operating temperatures and 
higher efficiency due to the elimination of grid shadowing. Howev- 
er, the processing is more complex, and the cell is inherently more 
radiation sensitive. The latter problem can be reduced substantially 
by making the cells very thin (approximately 50 micrometers). Two 
types of interdigitated back contact cells are possible, the types 
being dependent on the character of the front surface. The front 
surface field cell has a front surface region that is of the same con- 
ductivity type as the bulk but is more heavily doped. This creates 
an electric field at the surface which repels the minority carriers. 
The tandem junction cell has a front surface region of a conductiv- 
ity type that is opposite to that of the bulk. The junction thus cre- 
ated floats to open circuit voltage on illumination and injects carri- 
ers into the bulk which then can be collected at the rear junction. 
For space use, the front surface field cell is potentially more radi- 
ation resistant than the tandem junction cell because the flow of mi- 
nority carriers (electrons) into the bulk will be less sensitive to the 
production of recombination centers, particularly in the space 
charge region at the front surface. 


(NASA-TM—82643) Determination of optimum 
sunlight concentration level in space for gallium arsenide 
solar cells. Curtis, H.B. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis A eg 
Center). 1981. 8p. NTIS, PC A02/MF AOl. 

From 15. photovoltaic specialist conference; Kissimmee, FL, 
USA (12 May 1981). 

The solar cell diode equation was used to calculate the opti- 
mum values, or range of values of concentration ratios. A variety 
of temperature vs. concentration assumptions were used and cell 
area and series resistance were varied. The coefficients of the diffu- 
sion and recombination terms vary strongly with temperature while 
the light generated current is a weak function of temperature and 
proportional to concentration. The study indicates that the cell tem- 
perature vs. concentration ratio assumption is critical. It appears 
that concentration levels of approximately 100X are feasible in 
space. 


21206 (NZERDC—56) Acid hydrolysis of wood. Tit- 
chener, A.L.; Guha, B.K. (New Zealand Energy Research 
and Development Committee, Auckland). Mar 1981. 64p. 
NTIS (US Sales Only), PC A04/MF AOl. Order Number 
DE82901430. 

A series of investigations into the acid hydrolysis of pinus ra- 
diata (Monterey pine) and the results therefrom are described. Main 
objectives of the investigation were to establish, using the most 
promising routes, the conditions of hydrolysis that would ensure 
high yields of fermentable sugars. The results presented cover hy- 
drolysis by concentrated hydrochloric acid, hydrogen chloride gas, 
concentrated sulphuric acid and dilute sulphuric acid. The most ex- 
tensive work was that using dilute sulphuric acid. The kinetic con- 
stants of the competing reactions have been determined, the reac- 
tions have been modelled in a simple way, and variations in the hy- 
drolyzing procedure that greatly reduce acid consumption and ap- 
preciably increase sugar yields have been investigated. Experimen- 
tal procedures are described including procedures for determining 
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sugar concentrations, and presents all significant experimental data. 
It includes a flow diagram for a conventional Madison process and 
costs such a plant (1977 dollars) and the ethanol produced from it. 


21207 (PB—81-230559) Potential for energy farming in 


the Dominican Republic: a preliminary analysis, Final report 
Feb-May 80. Trehan, R.K.; Newman, L.; Park, W.R. (Mitre 
Corp., McLean, VA (USA). METREK Div.). May 1980. 
98p. NTIS, PC A0S5/MF AOl1. 

This report assesses the potential for generating electricity 
from dry forest energy farms in the Dominican Republic. In addi- 
tion to a national assessment of dry forest energy potential, the 
report describes a conceptual Dominican Republic dry forest 
energy farm and conversion facility. The economics of this facility 
used to generate electricity are compared with those of oil-fired 
electric generation options. The report also contains a recommend- 
ed plan for energy farm development in the Dominican Republic 
and indicates need for further analysis. 


technical report ( Zz 
Smith, J.L. (Forest Service, Berkeley, CA (USA). Pacific 
Southwest Forest and Range Experiment Station). Apr 
1979. 19p. NTIS, PC A02/MF AO1. 

Forests are products of solar radiation use. The sun also 
drives the hydrologic cycle on forested watersheds. Some basic 
concepts of climatology and solar radiation are summarized includ- 
ing earth-sun relations, polar tilt, solar energy, terrestrial energy, 
energy balance, and local energy. An example shows how these 
principles can be applied in resource management. This paper is de- 
signed to be used with an earlier report on controlling solar light 
and heat in a forest by managing shadow sources. 


21209 (PB—81-874687) Antireflection coatings for solar 
energy devices. January, 1970-August, 1981 (citations from 
the Searchable Physics Information Notices Data Base). 
Report for Jan 70-Aug 81. (National Technical Information 
Service, Springfield, VA (USA)). Aug 1981. 108p. NTIS 
PC NO1/MF NO1. 

The use and applications of antireflection coatings are dis- 
cussed. Topics include multiple layer semiconducting devices, the 
deposition of thin films and the selection of substrate materials. 
Methods of coating are also presented, and include vapor deposi- 
tion and sputtering. (Contains 119 citations fully indexed and in- 
cluding a title list.) 


21210 (PNL-SA—9678) Assessment of blue-green algae 
in substantially reducing nitrogen fertilizer requirements 
biomass fuel crops. 

B. (Pacific Nomthwest Lab., Richland, WA “(USA)). Tal 
1981. Contract AC06-76RL01830. 5p. (CONF-810778—1). 
NTIS, PC A02/MF AO1. Order Number DE82004001. 

From Aquatic species program contractors meeting; Arling- 
ton, VA, USA (1 Jul 1981). 

Laboratory, mass culture, and field studies are being under- 
taken in order to assess the potential of using blue-green algae 
(cyanobacteria) as nitrogen biofertilizers on irrigated ground. Of 
seven candidate strains, two were chosen for application to repli- 
cated field plots sown to field corn and the basis of laboratory-scale 
soil tray experiments and ease of semi-continuous 8000 | culture. 
Chosen were Anabaena BM-165, isolated from a local soil and To- 
lypothrix tenuis, imported from India. Using the acetylene reduc- 
tion method, Anabaena is estimated from laboratory soil experi- 
ments to be able to fix from 30 to 62 kg N/ha/y, and has been mass 
cultured to a density of 1527 mg dry wt/1. T. tenuis is estimated 
from laboratory experiments to be able to fix from 27 to 65 kg N/ 
ha/y, and has been mass cultured to a density of 1630 mg dry wt/1. 


21211 (SAND—81-0944) Design studies for concentrating 
photovoltaic arrays. Edenburn, M.W. (Sandia National 
Labs., Albuquerque, NM (USA)). Nov 1981. Contract 
AC04-79DP00789. 29p. NTIS, PC A03/MF AOl. Order 
Number DE82005113. 
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Several design studies of the past 2 years are compiled. 
Design areas represented include cell cooling, optical components, 
and array tracking structures. Many design parameters have been 
optimized to arrive at a minimum cost for energy from an array. 


21212 (SAND—81-2385C) Electronic properties of semi- 
conductor grain boundaries. Seager, C.H. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 35p. (CONF-811122—38). NTIS, PC A03/MF 
A01. Order Number DE82004760. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Grain boundaries play an important role in determining the 
operating characteristics of devices such as varistors and thin film 
solar cells and transistors. In the last several years detailed one- 
electron expressions have been developed for the transport coeffi- 
cients of majority and minority carriers at grain boundaries. These 
theories have been successful in predicting the measured electrical 
properties of bicrystals in lightly doped silicon. The status of our 
understanding in this area will be reviewed in some detail. Recent 
extensions of these calculations which have been necessary to ex- 
plain measurements on grain boundaries in degenerately doped 
GaAs will also be reviewed. 33 references. 


21213 (SERI—9020/12, p; ps0 Solchem thermochemi- 
cal Sands Solar Furnace. 


demonstration at the 
McCrary, J.H.; McCrary, G.E. (New Mexico State Univ., 
Las Cruces); Chubb, T.A. 1980. NTIS, PC All/MF AOI. 
Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA ¢ Apr 1980). 

n December 1979 a sequence of tests was conducted at the 

White Sends Solar Furnace to demonstrate the feasibility of con- 
verting solar energy into chemical energy in a Solchem cavity re- 
ceiver. These tests utilized the CO2-CH, reforming reaction cata- 
lyzed by nickel in a pair of tubular, helical, stainless steel converter- 
heat exchangers. An energy conversion rate of approximately 5kW 
was observed with 14kW of incident solar power. With the con- 
verter operating at 850°C and the inlet gas temperature of 20°C, 
the outlet gas temperature ran at 70°C. Other operating parameters 
include an inlet pressure of 4 atmospheres absolute, a feedstock mix 
of 3 parts CO2 to 1 part CH, with a mass flow of 3 gm/sec. No 
effects attributable to carbonization were observed during cold-start 
tests of the receiver. 


21214 (SERI/PR—623-740) Advanced solar energy 
search program. report, 1 October 1979-31 Mi March 
1980. wy A.J. (ed.). (Solar Energy Research Inst., 
Golden, CO (USA)). Oct 1981. Contract ‘AC02-77CH00178. 
87p. NTIS, PC A05/MF AO1. Order Number DE82004791. 
Progress is reported in photobiology, photochemical conver- 
sion and storage, photoelectrochemistry, and materials research. 
Three areas of photobiological research are under investigation: in 
vitro energy conversion, microbiological hydrogen production, and 
algal hydrocarbon production. Work is reported on sensitizers for 
solar photochemistry, redox catalysis, coupled systems, and inor- 
ganic photochemistry. Theory and modeling of the energetics of se- 
miconductor/electrolyte junctions and the effects of inversion are 
reported as well as new semiconductor electrode materials and 
work on photoelectrodialysis. Basic research on the mechanisms af- 
fecting materials performance in solar energy conversion systems 
and development of new materials that improve system efficiency, 
reliability and economics are reported. Basic and applied research 
has been conducted on metals, glasses, ceramics, polymers, semi- 
conductors, and fluids so that materials can be selected to reduce 
life-cycle costs. (LEW) 


21215 (SERI/PR—8062-1-T13) ZnsP2 as an improved se- 
miconductor for photovoltaic solar cells. Twelfth quarterly 
report, June 1, 1981-August 31, 1981. (Solar Energy Re- 
search Inst., Golden, CO (USA); Delaware Univ., Newark 
(USA). Inst. of Energy Conversion). Nov 1981. Contract 
AC02-77CH00178. 37p. NTIS, PC A03/MF AOl. Order 
Number DE82004259. 

Al/ZnsP2 Schottky solar cells were prepared by depositing a 
thin film of Al on polycrystalline ZnsP2. wafers by dc sputtering. 
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The cells had J/sub sc/ of 8 to 10 mA/cm? and V/sub oc/ of 0.11 
to 0.24 volts. The samples were heated in air at 100°C for several 
hours. The change in spectral response of the cells and Auger 
depth profiles indicate that Al diffuses in ZnsP2. The V/sub oc/ 
and barrier height in these cells decreased after heating. Attempts 
were made to find an n-type dopant for ZnsP2. ZnsP2 wafers were 
annealed in the presence of In, Al, Ca, As and Na, and the conduc- 
tivity type remained unchanged. The effect of heat treatment on 
Mg/ZnsP2 cells prepared on thin polycrystalline ZnsP. films were 
studied. An n/p junction was formed after heating as evidenced 
from the change in the cell parameters (V/sub oc/, Jo) and the 
spectral response. The junction depth did not follow the time de- 
pendence after prolonged heating. It is suspected that a p* layer 
exists near the back contact due to diffusion of Fe in the ZnsP2 thin 
film during the film growth. The p/p* layer gives rise to a Back 
Surface Field (BSF). Theoretical calculations were performed to 
show that the light-generated current is higher by 10 to 15% in a 
BSF cell if the film thickness is comparable to the diffusion length. 
Thin epitaxial ZnsP, films were also grown on ZnsP2 substrates. 
Mg/ZnsP; cells prepared on these films had total area conversion 
efficiencies of 2 to 3%. The barrier height of Mg/ZnsP2 devices 
were measured to be 1.1 to 1.3 eV. Low resistivity ZnSe films were 
obtained by co-evaporation with Al in vacuum. ZnSe/ZnsP2 heter- 
ojunction prepared by this method did not exhibit a photovoltaic 
effect. Epitaxial growth of ZnSe on ZnsP2 substrates was attempted 
by close-spaced vapor transport in Argon. ZnSe films were found 
to contain a significant amount of phosphorus and the devices had 
no photo response. 


21216 (SERI/PR—9079-1-TS5) Structural and electronic 
studies of defects in amorphous silicon. Technical progress 
report, August-October 1981. Street, R.A. (Solar Energy Re- 
search Inst., Golden, CO (USA); Xerox Palo Alto Research 
Center, CA (USA)). 15 Nov 1981. Contract AC02- 
77CH00178. 14p. NTIS, PC A02/MF A0O1. Order Number 
DE82004477 

A series of measurements of spin dependent luminescence 
has been performed on undoped a-Si:H in order to obtain detailed 
information about the recombination processes. The measurement is 
performed by observing changes in the luminescence intensity as 
the sample is brought into magnetic resonance. The effect has been 
studied in samples deposited under different deposition conditions 
and containing different defect densities. Provided the defect densi- 
ty is greater than 10’? cm~%, a single spin dependent effect is ob- 
served which quenches the luminescence. It is shown from time-re- 
solved and other data that the effect is due to non-radiative recom- 
bination at unthermalized spins. From the resonance shape, it is de- 
duced that the recombination process is the capture of a conduction 
band electron into a dangling bond. 


21217 (SERI/TP—212-1469) Measurement and use of 
the plasma current waveform in an rf silane discharge. Mos- 
burg, E.R. Jr.; Kerns, R.; Abelson, J. (Solar Energy Re- 
search Inst., Golden, CO (USA)). Dec 1981. Contract 
AC02-77CH00178. 5p. NTIS, PC A02/MF AOl. Order 
Number DE82005119. 

By incorporating our silane discharge into an rf bridge cir- 
cuit, it has been possible to measure the waveform of the incre- 
mental current due to the presence of the plasma. This has enabled 
us to make accurate measurements of the power dissipation in the 
plasma. The current waveform has a large harmonic content which 
must be generated in the non-linear regions of the plasma near the 
discharge boundaries. Since it is just these regions which are most 
important in determining the character of the deposited Si layers, 
the current waveform can be used as a sensitive tool for monitoring 
the reproducibility of discharge conditions in different runs. 


21218 (SERI/TP—212-1489) Electrical characterization 
of silicon produced by electrochemical purification. Kibbler, 
A.E. (Solar Energy Research Inst., Golden, CO (USA)). 
Dec 1981. Contract AC02-77CHO00178. 44p. NTIS, PC 
A03/MF AOl1. Order Number DE82005105. 

An overall procedure and specific methodology are de- 
scribed for the electrical characterization of small single crystal and 
polycrystalline silicon specimens. The tested material is manufac- 
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tured by electrowinning or electrorefining processes in quantities 
ranging from 10 to 1000 milligrams. Since the specimen source is 
limited and individual samples vary in size, shape, and physical 
structure, specific techniques have to be employed for successful 
utilization of the measurement procedure. The development of this 
procedure, therefore, necessitates a measurement pressure which is 
nondestructive, and yet reliable, as possible. The ultimate goal of 
these measurements is to give an indication of the material's poten- 
tial for application in solar cell fabrication. The minimum measure- 
ment format includes: majority carrier type, resistivity, minority 
carrier diffusion length, minority carrier lifetime, Hall mobility, and 
Hall carrier density. Existing techniques were either directly ap- 
plied, modified, or totally discarded. In addition, specialized prepa- 
ration techniques were experimentally developed, insuring measure- 
ment compatibility. After testing, the outlined methods prove to be 
reasonably reliable, reproducible (allowing for experimental var- 
iances), and usually successful in obtaining reportable results. Be- 
sides these essential measurements, the beginnings of device fabrica- 
tion and measurement are being investigated with promising results 
for the materials in question. These include: Schottky diodes, dif- 
fused junction diodes, MOS structures, conventionally diffused pho- 
tocells, and ITO or SnO2 photocells. 


21219 (SERI/TP—614-1219) Influence of grain bound- 
aries on solar cell performance. Milstein, J.B.; Tsuo, Y.S.; 
Hardy, R.W.; Surek, T. (Solar Energy Research Inst., 
Golden, co (USA)). May 1981. Contract AC02- 
77CHO00178. 7p. (CONF-810526—40). NTIS, PC A02/MF 
AOl. Order Number DE82004662. 

From 15. IEEE PV specialists conference; Orlando, FL, 
USA (11 May 1981). 

Grain boundary studies related to polycrystalline silicon 
solar cells are reviewed. Included are discussions of grain boundary 
effects, models and passivation methods. Major problem areas that 
need further studies are discussed. 54 references. 


21220 a ager ter ene Atmospheric effects on 
solar-cell calibration 


and evaluation. Bird, R.E.; Hulstrom, 
R.L. (Solar Energy Research Inst., Golden, co (USA)). 
Dec 1981. Contract ACO02-77CH00178. 32p. NTIS, PC 
A03/MF A0O1. Order Number DE82007370. 

Results are presented that illustrate atmospheric effects on 
cell short currents and calibration numbers for silicon, gallium ar- 
senide, and cadmium sulfide cells. Rigorous radiative transfer codes 
are used in this analysis to illustrate the effects of precipitable 
water, turbidity, air mass, and global normal irradiance compared 
with direct normal irradiance on cell performance. Precipitable 
water is shown to have a relatively large effect on GaAs (5%) as 
compared to a small effect (2%) on other cells. The quantitative ef- 
fects of air mass and turbidity are illustrated. It was found that 
under some atmospheric conditions global calibration methods have 
a greater dependence on air mass than direct normal calibrations 
methods. 


21221 (SERI/TR—611-1186) Evaluation of thick-film 
inks for solar cell grid metallization. Hogan, S.; Firor, K. 
(Solar Energy Research Inst., Golden, CO (USA)). Oct 
1981. Contract AC02-77CH00178. 58p. NTIS, PC A04/MF 
A01. Order Number DE82005615. 

A study is described of commercially available thick-film 
conductor inks to determine their suitability for use as solar cell 
front electrical contacts. By varying processing parameters such as 
firing profile and length of HF etch, it was that most of the silver- 
based inks formed good electrical contacts. Regardless of ink com- 
position, adjustment of processing parameters is necessary to opti- 
mize the performance of a thick-film solar cell contact. The base- 
metal conductor inks tested were found to be unsuitable for solar 
cell front metallization. The two major problems encountered were 
high diffusivities in silicon and high series resistances introduced by 
the base-metal contacts. 


21222 (SHS-IFSY-RU—78) Estimates of potential areas 
in Sweden for short er Base Part 1. Agricultural 
ground. Sivertsson, E. ars 5 Cegskolan, Stockholm 
(Sweden)). 1976. 27p. (In Sw IS (US Sales Only), 
PC A03/MF AO1. Order Number 82900093. 
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An estimate is given of agricultural areas that could be used 
for short rotation forestry in Sweden. The total area of agricultural 
land abandoned during 1951 to 1974 is reported and a prognosis for 
1975 to 1980 is given. A conservative estimate of available land is 
about 0.3 MM hectars. The owner structure has been investigated 
in one county. 80% of the land was owned by private persons or 
industry. 


21223 (SHS-IFSY-RU—80) Vegetative propagation of 
northern Salix-hybrides. Siren, G.; Sivertsson, E. (Skog- 
shoegskolan, Stockholm (Sweden)). 1976. 36p. (In Swedish 

(US Sales Only), PC A03/MF AO1. Order Number 
DE82900994. 

The reports deals with ecological aspects of propagation for 
eventual use in local clone-based, short-rotation-forestry. The hybri- 
declones included (Salix caprea x nigricans) were grown in plastic 
greenhouses during one summer in Vidsel (about 66° N lat.). Alto- 
gether 6300 cuttings were used in the experiments concerning age 
of ortets, time of harvesting of the ramets, node-interval of cuttings, 
substrates and fertilizing. The results indicate that ramets ought to 
be harvested during winter-dormancy preferably from 2 to 3 year 
old ortets. The base of the shoots gave the most vital cuttings al- 
though only cuttings from the top-internode resulted in survival < 
80% and shoot-length about 50% shorter than cuttings from other 
internodes. For direct use naked cuttings > = 30 cm proved safe. 
Carex-peat gave the best production. Ingestads nutrient solution 
was used; 25 g nitrogen per cu.m. peat proved sufficient. 


21224 (SHS-IFSY-RU—83) Survival and dry matter pro- 
duction of some high-yield clones of Salix and Populus select- 
ed for forest industry and production. Pilot study. 
Siren, G.; Sivertsson, E. (Skogshoegskolan, Stockholm 
(Sweden)). Dec 1976. 39p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AOl1. Order Number DE82900995. 

The report deals with questions on how fastgrowing Salix 
and Populus clones survive and can be produced for forest industry 
and energy purposes. In connection with the production of cuttings 
of fastgrowing poplars and willows, the volume and dry matter 
production of selected clones were measured. The best clones of 
one year old stem and branch wood produced more than 2.0 kg dry 
matter per square metre, i.e., about 20 tons per hectare a year. A 
Salix Smithiana clone (Q666) showed the best results with a total 
biomass, including leaves and roots, amounting to about 5.2 kg per 
square metre a year. 


21225 (SHS-IFSY-RU—86) Gas exchange of the soil and 
the composition of the surface air. Malmborg, P.; Samuels- 
son, H.; Staalnacke, C.G.; Lundqvist, H. (Skogshoegskolan, 
Stockholm (Sweden)). 1977. 49p. (In Swedish). S (US 
Sales Only), A03/MF AOl. Order Number 
DE82900997. 

A gas exchange study was performed concentrating on eval- 
uation of the reliability of actual methods and establishment of the 
normal concentration levels of the soil gases. 


21226 (SHU-IFSY-RU—103) Insect damage to fastgrow- 
ing Salix and Populus species. Uteberg, E.; Olsson, H. 
(Skogshoegskolan, Umeaa (Sweden)). 1978. 101p. (In Swed- 
ish). NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE82900998. 

When certain insect damage was noted during work on the 
Swedish Energy Forestry Project (EFP), a special study project 
was initiated with the aim of studying this problem more closely. 
Only insects which attack shoots, leaves, and/or buds have been 
studied. The main components included in the field work were: - 
Collection of insects gathered by hand from the experimental 
shoots. - Collection using window traps. - Frequency-investigations 
for species which appeared with some regularity. - Estimation of 
the amount of insect-eaten leaf area - Abundancy-investigation in 
conjunction with an inventory of destroyed leaf area. - Photograph- 
ic coverage - general observation. Frequency-investigations, inven- 
tory of eaten leaf area and abundancy-investigations have been 
compiled. In connection with working on the leaf area investiga- 
tions, we have also tried to developed two methods for estimating 
population changes among the damage-causing insects which attack 
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short-rotation forests. One is a method which aims at estimating 
population changes within one growing season, the other of foresee 
population developments during several growing seasons. For each 
insect species found we have attempted to do an evaluation from a 
damage viewpoint. Two insect species which are already causing 
appreciable damage in the energy forests were observed during the 
summer: Rhabdophaga terminalis - a gall midge whose larvae kill 
the top shoots of certain Salix species, and Measoma populi 
(poplar-leaf beetle), which eats leaves in both the larval and imago 
stages. A number of potenial damage-doers have also been ob- 
served. Several of these are already causing measureable damage, 
especially several hymenoptera and coleoptera species. There are, 
without a doubt, more insects species which have not been ob- 
served, but which can pose a threat to future energy forests. 


21227 Laser for high-efficiency Si solar cells. 
Young, R.T.; Wood, R.F.; Christie, W.H. (Solid State Divi- 
sion, Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830). Journal of Applied Physics; 53: No. 2, 1178- 
1189(Feb 1982). W-7405-ENG-26. 

High-efficiency silicon solar cells can be fabricated by ion 
implantation followed by pulsed laser annealing. The proper choice 
of implantation parameters (energy and dose), laser energy density, 
substrate temperature, etc., and the improvement of the minority 
carrier diffusion length of the starting material are important factors 
in obtaining high efficiency cells. In this paper, we report on ex- 
periments which show that substrate heating during pulsed laser an- 
nealing can improve the electrical properties of the emitter regions 
of solar cells. We have also found that the open circuit voltage and 
the fill factor of ion-implanted, laser-annealed cells can be improved 
by increasing the emitter dopant concentration, whereas the short 
circuit current remains fairly constant; these results are in only 
qualitative agreement with theoretical predictions. By using ion im- 
plantation followed by laser annealing to form p-n junctions, laser 
damage gettering to enhance the minority carrier diffusion length, 
and laser-induced diffusion for incorporating back surface fields, Si 
solar cells with efficiencies of over 16% AM1 have been obtained. 


21228 Chlorophyll-specific photosynthesis and quantum 
efficiency at subsaturating light intensities. Welschmeyer, 
N.A.; Lorenzen, C.J. (Univ. of Washington, Seattle). Jour- 
nal of Phycology; 17: No. 4, 283-293(Dec 1981). Contract 
AT06-76EV75026. 

Light-limited rates of photosynthesis normalized for chloro- 
phyll a, (a), and actual photon absorption (quantum efficiency, 
(phi), were determined for six eponentially growing algal species 
grown under identifical conditions. The same parameters, a and 
phi, were also monitored for a single diatom species, Thalassiosira 
pseudonana Hasle & Heimdal, through its growth cycle in batch 
culture. Statistical differences in a could be demonstrated among 
the six different exponentially growing species while no differences 
could be shown for phi. Statistical differences among the six species 
were minimized when photosynthetic rates were normalized for in 
vivo fluorescence rather than extracted chlorophyll a. Both a and 
phi were constant while T. pseudonana was in the exponential 
phase of growth, but both declined as the culture entered stationary 
phase. While cells were in exponential growth, differences in a 
were attributed to varying rates of in vivo light absorption per 
chlorophyll a, thus providing experimental evidence that the in 
vivo chlorophyll a extinction coefficient, k/sup c/ (m*mg Chl a~'), 
cannot be assumed constant. 


21229 (DOE/ET/27244—T1-Vol.1-Ex.Summ.) Wood fuel 
for power generation at Wendel, California. (Sverdrup/Sver- 
drup Technology, Inc., Tullahoma, TN (USA); Resource 
Management Services, Inc., Birmingham, AL (USA)). May 
1981. Contract FG03-79ET27244. 16p. NTIS, PC A02/MF 
A01. Order Number DE82004638. 

Conclusions, findings, and recommendations pertinent to 
availability, cost, and means of procurement of wood fuel to sup- 
port the proposed Honey Lake hybrid power plant are summarized. 


21230 (NASA-TM—76557) Process for purification of 
silicon. Rath, H.J.; Sirtl, E.; Pfeiffer, W. (National Aeronau- 
tics and S$ Administration, Washington, DC (USA)). 
Feb 1981. Translation of German Patent No. 2,722,783. 11p. 
NTIS, PC A02/MF AOl. 
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The purification of metallurgically pure silicon having a sili- 
con content of more than 95% by weight is accomplished by leach- 
ing with an acidic solution which substantially does not attack sili- 
con. A mechanical treatment leading to continuous particle size re- 
duction of the granulated silicon to be purified is combined with 
the chemical purification step. 


21231 Basic bioenergetics and the solar Manas- 
sah, J.T. (Kuwait Foundation for the Advancement of Sci- 
ences, Safat, Kuwait). : PP 85-103 of ge a al in food- Zi 
ducing systems for arid and semiarid 

Briskey, E.J. (eds.). New York, NY; Pre Beg omy Press, tA 
ported (1981). 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

The characteristics of insolation, photosynthesis, and the fac- 
tors entering into biomass conversion efficiency are reviewed. The 
following are discussed: increasing the biomass conversion efficien- 
cy through frequency matching; utilizing the infrared portion of the 
solar spectrum to generate electricity; and designing a food-energy 
solar cell. 


21232 Solar energy biology fuel for the future, 
Hall, D.O. (King’s College, London, England). 105-137 
of Advances in ee systems for arid and se- 
miarid lands. Manassah, J.T.; Briskey, E.J. (eds.). New 
York, NY; Academic Press, Incorported (1981). 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

Today biomass provides about one-seventh of the world’s 
annual energy. This is equivalent to about 20 million barrels of oil 
per day. Most of this use occurs in developing countries, especially 
in rural areas, where heavy dependence on biomass is resulting in 
serious agricultural and ecological problems, especially in more arid 
areas. The current (1980) worldwide government sponsored re- 
search and development of solar energy approaches $2 1/2 billion. 
More than four-fifths of this is allocated to expenditures in the 
Americas (Brazil, USA, and Canada) where important biomass pro- 
grams have been implemented over the last four years - the result 
of the realization that biomass can provide liquid and gaseous fuels, 
besides solid fuel and chemicals, at a cost and with socioeconomic 
benefits that look surprisingly favorable even at these early days of 
implementation studies and pilot plants. Biomass energy programs 
are currently being implemented and are under assessment in many 
countries of the world. The biomass resource is described, along 
with conversion technologies and how they are being implemented 
in various countries. The possibility of mimicking the basic process- 
es of photosynthesis, viz., C and N fixation water-splitting (for Ha), 
and charge separation across membranes (for electricity) is dis- 
cussed. 


21233 Cellulosic conversion. Ghose, T.K. (Indian Inst. of 
Technology, New Delhi, India). pp 225-266 of Advances in 
food-producing systems for arid and semiarid lands. Manas- 
sah, J.T.; Briskey, E.J. (eds.). New York, NY; Academic 
Press, Incorported (1981). 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

In this review, various programs on bioconversion of cellu- 
losic substances that are carried out at the Biochemical Engineering 
Center, Indian Institute of Technology, Delhi, over the last several 
years have been included. The major areas of activity includes: de- 
lignification of lignocellulosic residues; cellulase enzyme degrada- 
tion; ethanol production from bagasse hydrolysate by cell recycle; 
ethanol production by whole cell immobilization applied to both 
cellulose hydrolysate and cane molasses; simultaneous saccharifica- 
tion and fermentation of cellulose to ethanol; isomerization of cellu- 
lose hydrolysate using immobilized microbial cells; cell mass pro- 
duction from deglucosed bagasse hydrolysate; and bioconversion of 
rice straw into improved cattle fodder. In fact, all of these ap- 
proaches collectively provide a total picture of the Institute's pres- 
ent activities in the field of cellulose conversion, primarily through 
biological processes. The interrelationship between subjects in- 
volved in the bioconversion of cellulosic substances are revealed. 
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21234 Future integrated biotechnological systems. Heden, 
C.G. (Karolinska aon Stockholm, Sweden). pp 303-323 of 
Advances in food- ucing systems for arid and semiarid 
lands. J. ro Brishey, E.J. (eds.). New York, NY; 
Academic Press, Incorported (1981). 

From Symposium on advances in food-producing systems 
for anton and semiarid lands; Kuwait, Kuwait (Apr 1980). 

The development process is viewed in the context of an inte- 

grated mobilization of intellectual, economic, and physical re- 
sources. Microelectronics and are regarded as criti- 


cally important triggers for substitution processes that are of great 


potential for developing countries. Rural development 
is stressed, but the need for high technology islands also underlined. 
Arid coastal zones are regarded as a special challenge for bioengin- 
eers interested in process integration. Floating factories offer great 
possibilities. The utilization of solar energy for human settlements 
and maricultures powered by thermal gradients are discussed. The 
opportunities for a high bioproductivity seem great but a new atti- 
tude towards international cooperation is needed. 


21235 Experimental evaluation of a solar fired flash pyr- 
olysis of biomass reactor. Antal, M.J. Jr. (Princeton Univ., 
NJ); Edwards, W.E.; Steenblik, R.A.; Brown, C.T.; Knight, 
J.A.; Elston, L.W.; ‘Hurst, D.R. Proceeding. s of the Annual 
Meeting - American Section of the Kandentnel Solar Energy 
Socketye 4.1: 189-192(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

A Princeton-Georgia Institute of Technology flash pyrolysis 
of biomass test program was conducted at the DOE Advanced 
Components Test Facility (CTF) at Georgia Tech in August 1980. 
The 400 kWth solar thermal facility was used to provide a source 
of highly concentrated radiant energy for the flash pyrolysis of four 
types of biomass in a steam counterflow quartz reactor. The bio- 
mass materials were microcrystalline cellulose, hardwood sawdust, 
ground corn cob, and Kraft lignin. The experiments at Princeton 
and Georgia Tech suggest the use of concentrated radiant energy 
as a selective means for the production of either a hydrocarbon 
rich synthesis gas or sugar related syrups from biomass by flash 
pyrolysis. Experiments at Princeton have indicated that sugar relat- 
ed syrups are selectively produced when the biomass particles are 
rapidly heated by radiation in a cool gaseous environment. The gas 
temperatures in the reactor during the test program at Georgia 
Tech were relatively high, which selectively turned the chemistry 
toward the production of hydrocarbon rich synthesis gases. 


21236 Biomass energy in Canada. Robertson, E.E. (Bio- 
mass we Inst. Inc. W Winnipeg, Manitoba). Proceedings of 
the Annual Meeting - ‘American Section of the International 
Solar Energy Society; 4.1: 193-195(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Biomass activities in Canada are reviewed briefly, with em- 
phasis on the provincial programs and the Federal Canadian Pro- 
gram. (MHR) 


21237 Biomass in Europe. Hall, D.O. (King’s Coll. 
London, England); Chartier, P. Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society; 4.1: 196-200(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

A recently completed study from the Commission of the Eu- 
ropean Communities (Brussels) indicates that the 9 member coun- 
tries could by the year 2000 rather easily obtain 4% of their total 
energy requirements from biomass - they presently obtain a fraction 
of 1% from biological sources. If it was so desired and with major 
changes in forestry and agriculture practice the member countries 
could obtain 20% of their energy from biomass. The Commission 
sponsors R and D through its Solar Energy Programme of direct 
contracts to 36 groups - including pilot scale energy plantations in 
Ireland. Next year a demonstration and pilot plant contract on 
methanol production from biomass will be placed. Individual coun- 
tries in Europe, most notably France and Sweden, have large and 
active biomass programmes. In France the largest fraction of the 
solar energy programme has recently been allocated to biomass. In 
Sweden, which currently derives 8% of its energy from biomass, 
there is a very active program on implementing energy plantations 
- the cost of fuels from wood to replace imported oil is now 
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claimed to have passed the breakeven point. Sweden could obtain 
half its energy needs from biomass if it wished. Photobiological and 
photochemical conversion of solar energy to produce fuels such as 
hydrogen and products of fixed carbon and nitrogen are also part 
of the European Commission’s program. A total of 25 laboratories 
have basic and directed research contracts and there is active col- 
laboration between photochemists and photobiologists in a multidis- 
ciplinary approach to this attractive long-term approach to solar 
energy conversion. In addition many countries in Europe support 
such work through their own research organization. 


21238 California's biomass and its energy potential. L 
carelli, B. (Lawrence Berkeley Lab., CA). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society 4.1: 201-205(1981). (CONF-810509 ol.1)). 
ioe W-7405-ENG-48. Philadelphia, PA, USA (26 May 

California's biomass has the potential to displace 20% of the 
state’s future demand for liquid fuels. Inherent characteristics of the 
resource, such as geographic dispersal, low energy density, and sea- 
sonal availability, make biomass costly to transport and use for 
energy conversion to liquid fuel. These features make infeasible the 
implementation of a large-scale biomass energy program without 
large government subsidies for developing a reliable biomass fuel 
market and improved biomass conversion systems. Without subsi- 
dies, biomass will be used in the production of electricity and indus- 
trial process heat, pathways that will be cost-effective but will pre- 
empt biomass's use for strategic energy purposes during war or a 
national energy emergency. 


21239 Status of woodstove technology commercialization 
in the United States. Icerman, L. (New Mexico Energy 
Inst., Las Cruces); Bancroft, D. Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society; 4.1: 206-210(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

A questionnaire was developed and mailed to 300 woodstove 
manufacturers in the United States and Canada to collect informa- 
tion to characterize the woodstove manufacturing industry. Special 
emphasis was placed on assembling data that are useful in evaluat- 
ing the commercialization status of the woodstove industry from an 
equipment producer viewpoint. 


21240 Systematic method for oxidation pond conversion 
for the production of site specific energy sources. Werner, E.; 

Rodriguez, T. (Puerto Rico Office of Energy, Santurce). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 211-215(1981). 


| eneaacaliieitrseees Philadelphia, PA, USA (26 May 


Primary sources of solar derived biomass (sugarcane, wood, 
and aquatic plants), are of considerable future importance as energy 
producing substrates. The waste products of agriculture and hus- 
bandry represent a viable and potentially significant energy source, 
also. Solar energy, produced photosynthetically, is available not 
only by combustion or conversion of plant materials, but also by 
utilizing metabolic products of succeeding trophic levels. Animal 
wastes, produced in massive quantities from dairy, swine, and poul- 
try operations, can be converted to energy by the relatively simple 
and well understood technology of bioconversion, or anaerobic di- 
gestion. Currently, the principle method for disposal of these 
wastes is by oxidation ponds, solving neither environmental nor 
energy problems. Conversion, in situ of farm oxidation ponds to an- 
aerobic digestion systems, can be easily and economically achieved 
resulting in development of small site specific decentralized energy 
sources (methane); simultaneously resolving a rapidly growing envi- 
ronmental and social problem. 


21241 Critical policy issues for methanol from wood. 
Johnson, R.C. (MITRE Corp., McLean, VA). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 216-220(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Up to 46 billion gallons per year of methanol could be pro- 
duced from wood from silvicultural energy farms in the early 21th 
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century. Three critical issues have been identified: should methanol 
be approved as a transportation fuel; does methanol from wood 
warrant an on-going subsidy vs methanol from coal; how will the 
land base be organized and brought into production. Fifty-four mil- 
lion acres would have to be organized into 1000 silvicultural energy 
farms each supporting a 1000 dry ton per day conversion facility. 
The methanol will present a set of toxicity and environmental prob- 
lems different from gasoline. Although methanol from wood will be 
competitive against gasoline, it will not be competitive against 
methanol from coal without a subsidy. 


21242 Land related impacts of an ethanol from corn pro- 
gram. Johnson, R.C. (MITRE Corp., McLean, VA). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar a Society; 4,1: 225-228(1981). (CONF- 
810509—(Vol.1)) adelphia, PA, USA (26 May 1981). 

The following topics are discussed: distillation byproducts 
and net land demand; the supply and demand for food and feed; 
impacts from the rising price of cropland; increased damage to the 
nation’s land; and the mismatch of the supply and demand for corn. 
(MHR) 


21243 BDM Solar Test Facility. Reynolds, R.O.; Fon ng, 
A. (BDM Corp., Albuquerque, NM). Proceedings of t 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 422-423(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A description of the Solar Test Facility (STF) under the In- 
dependent Test and Evaluation Directorate of BDM is provided in 
this paper. The facility has five major functional areas: the concen- 
trating PV life cycle test loop, the flat plate PV test loop, the ther- 
mal/PV performance test loop, the data acquisition and control 
center and the meteorological station. 


21244 Radiant flash pyrolysis as a source of liquid syrups 
from biomass. Hofmann, L.; Antal, M.J. (Princeton Univ., 


NJ). Proceedings of the Annual Meeting - American Section of 


the International Solar Energy Society; 4.1: 441-445(1981). 
Sa -810509—(Vol.1)). Philadelphia, PA, USA (26 May 


Continuing research at Princeton has identified compelling 
reasons for the use of solar heat to flash pyrolyze biomass materials. 
Recent efforts to design a solar fired reactor which selectively pro- 
duces high yields of sugar related syrups from particulate biomass 
materials are described. To obtain a high yield of liquid syrups, the 
flash pyrolysis reactor must decouple the solid's temperature from 
the temperature of the gaseous environment within the reactor. 
This can be accomplished by using the intense flux of concentrated 
solar energy to rapidly heat opaque particles of biomass to high 
temperatures, while minimizing heat transfer losses from the parti- 
cles to their gaseous environment. Under these conditions, volatile 
matter evolved by ablative pyrolysis of the biomass particles rapid- 
ly cools in the gaseous environment. This cooling occurs before 
subsequent gas phase pyrolysis destroys the integrity of the mono- 
meric sugar units composing the volatile matter. The results of a 
numerical simulation which analyzes in detail the heat transfer phe- 
nomena occurring in a reactor are discussed. 


21245 Photovoltaic powered circulator pump. Hammond, 
B. (Motorola Solar Operations, Phoenix, AZ); Mumma, S. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 691-695(1981). 
ae Philadelphia, PA, USA (26 May 

A hybrid photovoltaic-solar thermal domestic hot water 
heater system is studied. The system uses the conventional flat plate 
solar-thermal collector to capture the sun’s thermal energy and 
photovoltaics (direct conversion of sunlight to electricity) to ener- 
gize the circulating pump. The primary objective of this study is to 
replace the conventional 110Vac source which drives the circulat- 
ing pump with a photovoltaic power supply, while maintaining 
good reliability at minimum expense. Performance of the hybrid 
system defined herein is equal to or better than that of the 110Vac 
powered system. Such performance has been demonstrated using a 
March Manufacturing Inc. Model 809 pump with permanent 
magnet dc motor powered by a Motorola MSP23A20 20 watt pho- 
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tovoltaic module. System optimization techniques are also dis- 
cussed. In summary, a hybrid photovoltaic-solar thermal system is 
available today which offers equal or better performance than a 
conventional 110Vac powered system. 


21246 Energy from biomass. Volume 1. Chartier, P.; 

en W. (eds.). Dordrecht, Holland; D. Reidel Publi 
corte so (EUR—7420; CONF-8106194—). D. 

Reidel mpany, Inc., 190 Old Derby St., 


aly 1, at Eee ce ay 
penhagen, Denmark (23 Jun 1981). 
Thirty-seven papers are included. A separate abstract was 


prepared for each paper. (MHR) 


21247 Energy production using straw and animal wastes 
as feedstocks: analysis of both the agricultural (humus) and 
socio-economic constraints involved. pp 8-12 of Energy from 
biomass. Volume 1. Chartier, P.; Pale. W. (eds.). Dordrecht, 
Holland; D. Reidel Publishing Company (1981). 

From EC Contractor's meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The use of crop residues for energetic purposes may increase 
the instability of the farm production systems by changing the pro- 
duction capacity of soil (soil fertility) and the socio-economic equi- 
libria (financial equilibrium, maintenance of a rural population 
chiefly in marginalized area...). Two directions were explored: 
agronomic aspect: the studies done within the soil protection under 
maximum removal of organic matter program were aimed at an- 
swering the two following questions: can the fertility of soils bear- 
ing a succession of essentially cereal crops be maintained if nearly 
all their aerial parts are systematically removed; if not, what are the 
remedial techniques or the minimum amounts of residues which 
should not be removed so that the negative effects of such a tech- 
nique be compensated; economic aspect: one must know the effect 
of energetic use of straw at the farm or at the surroundings of the 
farm on the economic equilibrium of the farm production systems. 


21248 Experimental assessment of native and naturalized 


ee 6 a ee, ee ee ae 
T.V.; Scott, R.; Lawson, G.J. (Natural 

Secdinaien esearch Council, Swindon, —. P ag 

19 of Energy from biomass. Volume 1. Chartier, P 

W. (eds.). Dordrecht, Holland; D. Reidel Publishing bo 

pany (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Results are presented from the first year of a three year ex- 
periment to study the effects of repeated harvesting, the date of 
harvesting and the addition of fertilizers on the yields of Pteridium 
aquilinum, Spartina anglica and Reynoutria japonica. It also de- 
scribes parallel experiments on the independent effects of nitrogen, 
phosphorus and potassium, and 4 planting densities on the yields of 
these and other potential energy crops. P. aquilinum, which covers 
3200 km? of Great Britain, could be harvested in summer to give 
ca. 9 t ha~? which would be digested anaerobically to give 27 m° of 
bioagas t™' day~+, P. aquilinum harvested in Autumn, and S. anglica 
harvested in winter (with yields of ca. 14 t ha~') would enter a 
thermal conversion route. Yields of a recently established monocul- 
ture of R. japonica were low (0.8 t ha~') due to a low planting 
density and abnormal weather conditions but survival was good 
and yields should improve. No early season responses to fertilizers 
were shown but re-growth after early harvests was correlated with 
fertilizer input. 


on the yield of catch crops grown for fuel. 
Carruthers, S.P. (Univ. of Reading, Berkshire, England). 
20-24 of Energy from biomass. Volume 1. Chartier, P.; P; 
W. (eds.). Dordrecht, Holland; D. Reidel Publishing Com- 
pany (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Growing catch crops for fuel is one of a number of biofuel 
strategies within U.K. agriculture; the main advantage is that the 
system does not displace food production. Productivity is deter- 
mined by land-time availability, crop yield and conversion efficien- 


21249 Studies 





Joint research on Arundo donax as gam > 
25-28 of Energy from biomass. Volume 1. er, P.; 
W. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1981). 
From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 
Arundo donax, a giant reed of Mediterranean climates, has 


been studied in the south of France for many years in the aim to 


examine thoroughly the interest of the plant as a new energy crop. 
A short survey of the program and its very first results are present- 
ed. 


ll Experimental study of short rotation forestry for 
30-34 of Energy from biomass. Volume 1. Char- 
tier, P: Palz, W. (eds.). Dordrecht, Holland; D. Reidel Pub- 
lishing ‘Company (1981). 
From EC Contractor's meeting on energy from biomass; Co- 
Denmark (23 Jun 1981). 
program three sections; assessment of aboveground 
biomass produced by forest trees, establishment of trials of short ro- 
tation forest energy plantations, and preparation of specifications 
for equipment for harvesting forest biomass for energy. The first 
section is complete. The dry matter production of ten tree species 
has been examined across a range of ages and yield classes for total 
biomass and partitioning between stem, branches and foliage. Math- 
ematical relations between stand dry matter production and men- 
surational have been developed. A set of tables (for co- 
nifers) which can be used to predict dry matter production from 
crop basal area is now available. Three trial short rotation forest 
energy plantations were planted with the same ten tree species in 
the spring 1981. These were on marginal farmland, scrub woodland 
and the site of a young plantation in the north east of Scotland. A 
survey of harvesting equipment and systems is in progress. The de- 
velopment of a tractor-mounted machine for harvesting coppice for 
energy is proceeding under a sub-contract. 


21252 Coppiced trees as energy crops. Pearce, M.L. 
ong ae Arboretum, Tetbury Gloucestershire, England). 
35-38 of Energy from biomass. Volume 1. Chartier, P.; 
W. (eds.). rdrecht, Holland; D. Reidel Publishing 
Company (1981). 
From EC Contractor’s meeting on energy from biomass; Co- 
poainge. | Denmark (23 Jun 1981). 
arious difficulties have prevented the establishment of four 
of the seven proposed experiments, but these will be completed 
during the winter and spring of 1981/82. The species considered for 
planting are: populus, salix, nothofagus, alnus, and eucalyptus. 


21253 (1) Selection and creation of forest material for 
biomass production. (2) Establishment of short rotation cop- 
, PP 39-42 of Ener yi biomass. Volume 1. Char- 
; Palz, W. (eds.). Dordrecht, Holland; D. Reidel Pub- 
lishing ‘Company (1981). 
From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun = 
A particular selection improvement program has been 
started. Its objectives are to widen the amount of tree species to 
involve in short rotation coppices devoted to biomass production, 
and to study the behavior of these species under possible conditions 
of sylviculture adapted to this production and to the site conditions 
which will probably be reserved for it. The tree species will be 
Alders, Poplars and Aspens in a first turn to be planted in 1982 and 
American Red Oak, Black Locust and Sitka Spruce in a second one 
to be planted in 1983. Factors of variation of the environment and 
of the sylviculture will be: quality of soils, spacings, rotations and 
probably fertilization and Frankia inoculations (for Alders). Consid- 


ERA VOL. 7,NO.8 / 2566 


ering the youth of these trials, no results are yet available. First re- 
sults will hopefully occur at least 5 years after plantation. 


21254 Utilization of forests biomass for fuel and 
other industrial uses. p -46 of Energy from biomass. 
Volume 1. Chartier, P.; Pals, W. (eds.). Devdrecht, Holland, 
D. Reidel Publishing Company (1981). 
From EC Contractor's meeting on energy from biomass; Co- 
Denmark (23 Jun 1981). 

The project is part of a larger one for an enhanced utiliza- 
tion of coppice forests in Italy, and concerns an experimental area 
in Calabria. The research program covers silvicultural, harvesting 
and technological aspects. Investigations and trials have started 
only recently; therefore, an outline of the research expected to be 
carried out is given, together with a short description of the experi- 
mental area. 


21255 Production of energy from short rotation gf 
oye 47-51 of Energy from biomass. Volume 1. Chartier, P.; 

alz, W. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The objective was the production of woody biomass on a 3 
to 5 year cycle as a feedstock for power stations. In the spring of 
1977 field trials were laid down at 5 centers. Since then more inten- 
sive studies have been made on two peatland areas. Preliminary 
yield data obtained by the end of 1980 have been subjected to a 
systems analysis. Present indications are that, excluding land prices, 
short rotation forestry fuel can be produced at a price of about 
$104 US per TOE, with a break even point of 5 to 16 years, de- 
pending on the inputs. It is foreseen that these costs can be further 
reduced by the use of improved clones, less expensive soil treat- 
ments and other technologies now being developed. In utilization, 
the main problem has been the relatively flat shape and high mois- 
ture of the particles. Studies on the rate of drying in the open air 
are in progress, and close liaison is being maintained with the SMW 
combustion trials of the DGXVII project. There is considerable in- 
terest in the project as a potential source of heat for private dwell- 


build and test a biomass harvester/chipper. 
from biomass. Volume 1. Chartier, P.; 


Design, 
pp 52-56 of Ener, ; 
rdrecht, Holland; D. Reidel Publishing 


alz, W. (eds.). 
Company (1981). 
From EC Contractor's meeting on energy from biomass; Co- 
Denmark (23 Jun 1981). 

The objective of the project is to design, build and test a 
harvesting system for short rotation forestry. The system to be ca- 
pable of cutting and processing a wide range and type of trees, 
work on a wide range of terrains from peatlands to sloping ground, 
be flexible and mobile. A design team has been set up drawing ex- 
perience from agricultural machinery development, peat production 
and forest harvesting. Machine specifications have been drawn up 
and a final design agreed on. The designed machine will cut the 
material at ground level and convey it to a billeting mechanism. 
Here it will be processed into approximately 13 cm lengths with a 
maximum of 8 cm diameter. Following this it will be further proc- 
essed by a flail device and conveyed to a hopper. Construction of 
this machine has now commenced. 


21257 Design and building of a forestry wastes harvester. 
pp 57-63 of Energy from biomass. Volume 1. Chartier, P.; 

alz, W. (eds.). rdrecht, Holland; D. Reidel Publishing 
Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Branches and other wastes left on the ground after the log 
harvest in French forests represent a potential of 4 TWh per year. 
Collection of these wastes on a rentable scale for a grower means 
the design of a specific equipment. Targets for the on-going design 
are: flexibility (steering and slope potential), wide scale of speed 
(100 meters per hour to 27 kilometers per hour), resistance to 
shocks, non-easy collection of wastes potential, and low costs com- 
pared to product selling prices. Calculations on steering, transmis- 
sion, suspension, power generation, of the specific tractor and on 
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sizing, grinding, conveying and storing of the product are under 
way. 


21268 Ballou We 
in in southern faye De De Zatio, 8; 7 S.; merredia. 3 Ma, Balloni, 

e delle Cascine, Firenze, me, BOVE 70- 
75 15 of Een he from biomass. — 1, Ly 4 
W. (eds.). Dordrecht, Holland; D wMeide! Publ Publishing Com- 
pany a 


rom EC Contractor’s meeting on energy from biomass; Co- 


ping, Demet: 3k Jun 1981). 
results of the research on the mass culture of phyto- 


plankton organisms in fertilized seawater carried out in the south of 
Italy (Lamezia Terme - Calabria) during 1980 and the first five 
months of 1981 are reported. The main goals of this work have 
been the evaluation of the productivity of marine photosynthetic 
organisms using Tetraselmis sp. as a model organism, the develop- 
ment of the appropriate culture technique and the selection of algal 
strains with growth properties suitable for the MCL process. Pre- 
liminary results on the mass culture of two filtrable strains are re- 


ported. 


me itation of See seseeine Sr Sane pe 
ee Bas. = of Energy from biomass. Volume 1 
wy ont Dordrecht, Holland; D. Reidel Pub- 
lishing el 1981). 
From EC Contractor’s meeting on energy from biomass; Co- 


ovine, Det OS (23 Jun 1981). 
macroalgae availability, referred to winter time 


(minimum productivity), is about 1.0 kg/m* the estimated value for 
biomass reaches about 500,000 tons (weight of wet dripped matter). 
In the warmer seasons the total amount reaches a value of 2.5 mil- 
lions of tons. Algae can be removed from the accumulation areas 
without producing any ecological unbalance. It has been found that 
accumulation areas have low depth; macroalgae are not anchored 
to the bottom of the lagoon. Simple collecting and transportation 
devices have been devised. Wet algae can be stored for a short 
period of time in delimited areas of the lagoon to assure their 
living. Research on mapping, harvesting, storage and pretreatment 
of lagoon algae and their transformation to biogas is continuing. 
This requires the determination, through laboratory and pilot plant 
experiments, of the fundamental parameters for industrial plant 
design and production. 


21260 For a solar biotechnology based on microalgae. 
Gudin, C.; Chaumont, D. pp 81-84 4 of Energy from biomass. 
Volume 1. Chartier, P.; Pals, W. (eds.). Dordrecht, Holland; 
D. Reidel Publishing Company (1981). 
From EC Contractor’s meeting on energy from biomass; Co- 
en, Denmark (23 Jun ~ 
initial target was to establish the maximum biomass pro- 
duction per unit of time and surface in combining photosynthetic 
bacteria and microalgae in double layer systems of cultivation. 
Having shown this technolgical possibility efforts were concentrat- 
ed on setting up a fully automatic system of microalgae monocul- 
ture with record and control of all parameters: yearly average ob- 
tained for a complete year is 20.9 g/m2/day corresponding to a 
photoconversion yield of 4%. In mediterranean sunlight conditions 
the theoretical maximum based on a 6.6.% photoconversion yield 
would be 34.5 g/m2/day as a yearly average. Energetic evaluation 
of the production leads to a value = 1, showing no beneficial fix- 
ation of energy. Economic evaluation of production cost indicates a 
cost of approximately equal to 5 FF/kg of biomass. Recent targets 
have been: to develop all technologies able to improve drastically 
the fixation of energy, and to select strains able to give a final prod- 
uct = 10 FF/kg. 


21261 Biomass from offshore sea areas. Holt, T.J. (Univ. 
of Liverpool, England). pp 85-89 of Energy from biomass. 
Volume 1. Chartier, P.; Palz, W. (eds.). Dordrecht, Holland; 
D. Reidel Publishing Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 


eg, my (23 Jun 1981). 
attached to concrete blocks and buoys have been 
placed in the sea in such a way that long horizontal portions are 


stable at predetermined depths. Vertical portions exposed since 
February and March have been naturally seeded by Alaria escu- 
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lenta and Laminaria saccharina, with a peak in numbers between 6 
and 15 m depth. The success of the former, cold water, species sug- 
gests it as a possible early crop. The horizontal portions were artifi- 
cially seeded with string bearing Saccorhiza polyschides gameto- 
phytes. This was not very successful partly because the string 
parted from the rope and partly because of poor development of 
the young sporophytes, probably due to low temperature. It seems 
that controlled conditions are necessary for successful artificial 
seeding. Samples of S. polyschides have been collected and dried 
regularly for chemical analysis in Norway. The rate of drying is 
high at slightly elevated room temperature. 


21262 eee Son seae Op aa gp S009 of 
Energy from biomass. Volume 1. Chartier, P.; Palz, W. 
fogs) Dordrecht, Holland; D. Reidel Publishing Company 

From EC Contractor's meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Studies are being made of the feasibility of growing marine 
biomass of polypropylene ropes as a source of renewable energy 
and estimates of the total scale of this resource are given. Observa- 
tions have been made of the drag forces experienced by polypropy- 
lene ropes when aligned transversely and longitudinally to the di- 
rection of water flow. Studies have also been made of the drag 
forces developed by simulated L. saccharina plants of various sizes 
in currents of various velocities. The indications are that the forces 
likely to be developed in weed covered ropes by tidal currents 
could be withstood by ropes which are sufficiently inexpensive to 
offer a reasonable prospect that this concept of a renewable energy 
source is commercially viable. These preliminary observations of 
course require confirmation by studies of the drag forces developed 
in ropes covered by an overgrowth of real plants. 


21263 Renewable hydrocarbon production by ape 
of the green alga Botryococcus braunii: in f the 
factors production. p) 95.103 o 
Energy from biomass. Volume 1. Chartier, 
(oe: 5 Dordrecht, Holland; D. Reidel Publishing Gombany 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The green unicellular alga Botryococcus braunii (B.b.) with 
a hydrocarbon content as large as 75% of the dry weight, hold the 
first place among biomass with a high energy content. The large 
scale cultivation of this alga, if economical profitability was 
reached, should allow to replace partly fossil hydrocarbons by re- 
newable hydrocarbons. So as to assess the optimum growth condi- 
tions for a large scale cultivation we have undertaken a systematic 
investigation on the weight of biological and physico-chemical cul- 
ture parameters on biomass and hydrocarbon production. The pre- 
liminary results obtained show that the alga strain source, the spe- 
cies of the contaminating bacteria, the illumination duration, the 
concentration of dissolved gas (O2, CO2) and of some mineral nutri- 
ents (NO2~, PO,*) are of great importance both on culture growth 
and hydrocarbon content. It appears also that suitable adjustments 
of these parameters allow an important improvement of hydrocar- 
bon productivity. Valuable information on B.b. physiology and me- 
tabolism was gained through study of the variation in hydrocarbon 
content along growth curve, kinetics of dissolved salt absorption by 
the cells and ultrastructural investigation. 


21264 Anaerobic digestion of farm wastes and energy 
Stafford, D.A.; Hughes, D.E.; Etheridge, S.P. (Univ. 
Colleg , Cardiff, Wales). PP, 104-107 of Energy from bio- 


mass. Volume 1. Chartier, P.; Palz, W. (eds.). Dordrecht, 
Holland; D. Reidel Publishing ‘Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

A number of digester designs are being evaluated with re- 
spect to installation problems, digester performance and cost effec- 
tiveness. Energy crops are being grown and will be used in admix- 
ture with farm wastes (pig and cattle), to produce biogas for direct 
use as a heating fuel, or for conversion to electricity using a cogen- 
erator set. 
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21265 Methane from agricultural waste and from energy 
crops. p ag ag of Aye. + from biomass. Volume 1. “Char. 
tier, P.; x eds.). Dordrecht, Holland; D. Reidel Pub- 
lishing ® se (1981). 
From EC Contractor's meeting on energy from biomass; Co- 
, Denmark (23 Jun 1981). 

A two-stage process for the anaerobic digestion of solid agri- 
cultural wastes and energy crops was developed. The process uti- 
lizes a first stage reactor of simple design in which the hydrolysis 
and acidification phases of digestion are optimized. Liquefied or- 
ganic material from the first stage reactor is removed by semi-con- 
tinuous displacement with the effluent from a biogas reactor digest- 
ing pig slurry supernatant and is passed to the second stage fixed 
bed reactor for methanation. Approximately 50% of the total solids 
of wheat straw is liquefied during an 18-day holding period in the 
first stage reactor and converted to methane on an 80% COD re- 
duction basis by a 3-day liquid retention cycle in the methane reac- 
tor. Methane yields in the order of 0.16 m* per Kg total solids are 
readily obtainable with chopped straw. Less refractory substrates 
give higher gas yields as indicated by a yield of 0.24 m®* gas per Kg 
T.S. obtained in preliminary trials with a grass substrate. Scale-up 
of the fixed bed reactor to a 20 m® unit treating the liquid fraction 
of mechanically separated pig slurry was also attempted. The unit 
yielded results comparable to those obtained from high-rate con- 
ventional digesters when operated on a 10-day liquid retention time. 
Various design modifications are currently being assessed in order 
to decrease the liquid retention time to the 3-day cycle obtained in 
laboratory and pilot-scale units treating the supernatant, low solids 
fraction of gravity-settled slurry. 


21266 Methane production by anaerobic digestion of 
algae. di San Marzano, C.M.A.; Legros, A.; Piron, C.; Sir- 
onval, C.; Nyns, E.J.; Naveau, HP. (Catholic Univ. of Lou- 
vain, Belgium). pp. 113-120 of Energy from biomass. 
Volume 1. Chartier, P.; Palz, W. (eds.). Dordrecht, Holland; 


D. Reidel Publishing Company (1981). 
From EC Contractor's meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 


The research aims (1) at improving yields and rates of bio- 
methanation of algae and (2) at correlating composition of algal 
batches with methane productivities. The influence of environmen- 
tal factors such as temperature and load on the liquefaction were 
investigated. Although the results of the liquefaction varied some- 
what with the running conditions, these variations were without ap- 
preciable effect on the overall methane productivities. Besides, pre- 
liminary results of a two step system, a first percolating step fol- 
lowed by an upflow methane digester with active biomass accumu- 
lation look promising. Application of the two step biomethanation 
process to the algae Tetraselmis elicited a problem of reliability 
with time, presumably due to enhanced concentrations in ammonia 
resulting from increased biodegradation of proteins. Increasing the 
salt (NaCl) content (presently up to 20 g x 1~') in the mixed liquor 
of a one step digester had no influence on the process. Biomethana- 
tion of six algal species showed good although inequal potential for 
methane production with yields from 0.20 to 0.33 1 CH, x g~' VSo. 
Monitoring based on volatile solids (VS) contents appears erratic in 
the two step process because samples contain variable amounts of 
compounds volatile below 100°C. Monitoring based on COD ap- 
pears more reliable. Lagoons for the production of ton amounts of 
freshwater Hydrodictyon algae in industrial luke-warm were con- 
structed. Production and population analyses of the algae are in 
progress. 


21267 Two-phase process for the anaerobic digestion of 
organic wastes yielding methane and compost. pp 121- a 
Energy from biomass. Volume 1. Chartier, P.; Palz, W 
(oe: . Dordrecht, Holland; D. Reidel Publishing Company 
From EC Contractor’s meeting on energy from biomass; Co- 


peshoge. Denmark (23 Jun 1981). 
aim of this project is to build and to operate a pilot 


plant in order to develop a good technical concept for medium and 
large scale operations, and to produce a feasibility study concerning 
this novel process. The laboratory work, including some semi-tech- 
nical operations, was aimed at the degradation processes in the 
batch reactor R; and at the response of the system (the R: linked to 
the upflow sludge blanket (u.s.b.) reactor Re) to various operation 
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conditions. A series of experiments with various hydraulic retention 
times (h.r.t) did not show a significant influence on the rate of 
breakdown in the Ri, the addition of alkali does not seem to be 
necessary and in respect to the temperature range, mesophilic is 
definitely faster than thermophilic and more dependable. These last 
results will have to be confirmed, since they differ from indications 
we received before. The pilot plant with an initial capacity of 700 
ton horicultural wastes per year is under construction and will be 
comissioned in August 1981. The R: is a cheap clamp-type reactor, 
with side walls of standard concrete elements, covered with a plas- 
tic sheet. The Re is a commercially available steel reactor of 10 m* 
volume. The preliminary feasibility study indicates that this process 
may be a good alternative for the processing of putrescible wastes. 


21268 Starting up of a thermophilic anaerobic digestion. 
pp 126-130 of acer from biomass. Volume 1. Chartier, P.; 

alz, W. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

As a first item of investigations concerning the feasibility of 
thermophilic anaerobic digestion for methane generation from aque- 
ous wastes the start up of a thermophilic digestion was investigated 
at 55°C. Three different seed materials proved to be essentially the 
same as a source of thermophilic methane bacteria. In batch experi- 
ments with acetic (C2), propionic (C3) and butyric (C4) acid as 
feed no simultaneous breakdown of C3 and C4 could be obtained, 
while in continuously fed mixed tank reactor (MTR) experiments at 
a high LRT (liquid retention time) and a loading of 80 mg/1.d of 
C2, C3 and C4, a complete breakdown of C3 was achieved within 
33 days. In addition an UASB-reactor was started up with mesophi- 
lic sludge, and it showed very similar patterns in the breakdown of 
the volatile fatty acids as obtained in the continuously fed MTR. 
The loading rate of the reactor can only be increased fairly slowly, 
which apparently conflicts with the high growth rates measured. 
Possible reasons for this phenomenon are discussed. 


21269 Alcoholic fermentation improvement of the tech- 
nology based on physiological phenomena. pp 131-138 x4 
Energy from biomass. Volume 1. Chartier, P.; Palz, W 
Oot: ‘ Dordrecht, Holland; D. Reidel Publishing Company 

From EC Contractor's meeting on energy from biomass; Co- 
pains. Denmark (23 Jun 1981). 

A major constraint of conventional alcohol fermentation 
processes is ethanol or end product inhibition and substrate inhibi- 
tion. Our work is developed at the level of (1) a better comprehen- 
sion of mechanisms of inhibition (intracellular ethanol accumulation 
related to environmental conditions: temperature substrate and kind 
of microorganisms), (2) increasing microorganism concentration by 
studies on microbial immobilization onto supports, (3) searching op- 
timal technology of continuous bioreactors: combination of infinite- 
ly mixed reactors and plug flow reactors with divided feed and 
temperature profile, (4) developing technology of extractive fer- 
mentation, (5) improving cellulose utilization by clostridium ther- 
mocellum. Results obtained are discussed. 


21270 Utilization of tural wastes as energy 

sources: enzymatic ss of cellulose to glucose. Alfani, 
F; Cantarella, M.; Scard, V Gianfreda, L.; Greco, G. Jr. 
(Istituto di Principi di a Ram Chimica, — —- 
pp 139-150 of Energy from biomass. Volume 1. Chartier, P.; 
Palz, W. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The research project deals with the enzymatic hydrolysis of 
cellulose to glucose in ultrafiltration membrane reactors. The reac- 
tion is catalyzed by a multienzymatic complex (endoglucanases, ex- 
oglucanases and B-glucosidase). Most cellulase complexes are defi- 
cient in B-glucosidase; furthermore, the latter enzyme is somewhat 
labile as regards thermal stability. Therefore, a two step process has 
been studied in which cellobiose conversion to glucose by B-gluco- 
sidase is performed in a membrane reactor which could make use of 
a stabilized enzyme. In a first reactor cellulose is converted to solu- 
ble fractions by native cellulase complexes. The optimal operating 
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conditions for both reactors have been separately studied (in terms 
of thermal stability of the enzymes, optimal pH, effects of product 
inhibition and optimal reaction temperature). As far as the first re- 
actor is concerned, the effect of several chemical and physical pre- 
treatments on the rate of saccharification has been investigated. For 
the final reaction stage, the possible stabilization of 8-glucosidase 
by soluble cellulose has been studied together with the effect of 
high molecular weight substrates accumulation at the membrane 
surface. 


21271 meme y and saccharification of agricultural 
Pian We ; Voragen, A.G.J.; Rombouts, F.M.; 
oe Pa Univ., Wageningen, Netherlands). 
ai 137 ¢ ergy from biomass. olume 1. Chartier, P.; 
W. (eds.). Dordrecht, Holland; D. Reidel Publishing 
Company (1981). 
From EC Contractor's meeting on energy from biomass; Co- 


peg E Denmark (23 Jun 1981). 

the bioconversion of solid agricultural biomass to energy 
carriers one can distinguish various stages: liquefaction, saccharifi- 
cation and fermentation to the desired fuel. Liquefaction and sac- 
charification are indispensable if immobilized micro-organisms or 
enzymes are used for the fermentation step. Sugar-beet pulp which 
is a waste product of the beet sugar industry was chosen as a model 
for agricultural biomass. The pulp was treated with a combination 
of pectolytic and cellulolytic enzymes. This resulted in almost com- 
plete liquefaction and saccharification. The polygalacturonase from 
the pectic enzyme plays a major role during the liquefaction proc- 
ess; its optimal action is at pH 3,5. The solubilized neutral sugars 
were in monomeric form. The sugar solution consisted of glucose, 
fructose, arabinose and galacturonic acid. Cellulose was hydrolyzed 
extensively: 91% was converted to glucose. The hemi-cellulose 
fraction, which consists mainly of araban was hydrolyzed for 93%. 
From the pectic substances 91% was brought into solution. Residu- 
al saccharose of the pulp was converted to glucose and fructose. 
The obtained sugar solution is a versatile product and can be used 
for subsequent conversion to several fuels like ethanol, hydrogen or 
methane. 


21272 Development of furnace/heat exchanger systems in 
which chopped cereal straw is the fuel. pp 158-162 of Energy 
from biomass. Volume 1. Chartier, P.; Palz, W. (eds.). Dor- 
drecht, Holland; D. Reidel Publishing Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Much of the current straw burning equipment for farmhouse 
heating is unsatisfactory in several respects - for example manual 
bale handling, batch fuelling and combustion in a water-cooled 
chamber. Attempts to overcome these problems, most of which 
stem from the fact that the straw is harvested in bales, tend to in- 
volve considerable expense. In many ways a more logical approach 
is to harvest, store, handle and burn straw in the chopped form, but 
some of the proposals for such a system would be expensive to in- 
stall and would have the disadvantage of storing the straw adjacent 
to the dwelling and very close to the boiler. An approach which 
should be cheaper, cleaner and safer is to use a totally enclosed 
trailer to act as a mobile hopper/stoker and in order to improve the 
efficiency of combustion, to use a furnace/heat exchanger unit 
rather than a boiler. 


21273 Use of gas scrubbers for heat extraction from 
straw furnaces. Nielsen, H.K.; Have, H. (Royal Veterinary 
and Agricultural Univ., Copenhagen, Denmark). pp 163-166 
of Energy from biomass. Volume 1. Chartier, P.; Palz, W. 
(oe: } Dordrecht, Holland; D. Reidel Publishing Company 
From EC Contractor’s meeting on energy from biomass; Co- 
a, Denmark (23 Jun 1981). 
purpose of the project is to improve the efficiency of 
straw en by cooling down the flue gas below dew point and 
thus making the upper calorific value of straw a realistic target for 
energy utilization. The heat exchanger to be used is a gas scrubber, 
which also is expected to reduce the emission considerably. Results 
from basic experiments with gas scrubbers used as heat exchangers 
are presented. The aim of the work has been to investigate various 
packing elements and to determine constants being necessary for 
designing in actual cases. The results of the experiments show that 
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the gas scrubber is a very efficient heat exchanger. For example it 
has been calculated ted that an 18 KW heat loss through 300°C hot flue 
gas from a straw furnace can be recovered by a scrubber having a 
diameter of 230 mm and a height of 120 mm. 


a: Heat energy from animal waste by combined 
cavian, spartan ape best senanety. Have, H.; Fritze, M. 
(Royal 0, PEACH tural Univ., Co 
rae ng Ay of gy from biomass. Volume 1. 
(eds.). Dordrecht, Holland; D. Reidel 
Publishing sale, W (1981). 
on energy from biomass; Co- 


From EC Contractor's 
penhagen, Denmark (23 Jun 1981). 

The purpose of the project is to develop a conversion 
system which can produce heat energy from animal manure by 
combined drying, combustion and regaining of heat. Predictions of 
the performance show that such a system can produce low grade 
heat (up to 80°C) from manure with a moisture content of up to 
approximately 82% w.b. Further the overall thermal efficiency is 
predicted to be 60 to 65%. During the first year of the project 
period work has been carried out on investigations concerning the 
characteristics of manure in relation to drying and on development 
of a drying unit. This work has resulted in an unit which can dry 
and structurize manure into a granula suitable for combustion in 
most types of furnaces. The consumption of electric energy for the 
process corresponds to about 3% of the energy content of the dried 
manure. 


21275 High temperature straw granulation. ep 172-175 of 
Energy from biomass. Volume 1. Chartier, P.; P Ww. 
ot Dordrecht, Holland; D. Reidel Publishing Company 


From EC Contractor's meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

Classical granulation of straw requires glue and a lot of 
energy. Tests which were carried out have shown that high tem- 
perature granulation is cheaper. A new feeding device was placed. 
It will allow output up to 1 T/H. 


21276 Mobile pyrolysis plant for the production of char- 
coal and condensable hydrocarbons from biomass. pp 176-186 
of Energy from biomass. Volume 1. Chartier, P.; Palz, W. 
(oe Dordrecht, Holland; D. Reidel Publishing Company 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

In order to minimize transport costs in the conversion of 
biomass into energy and to raise the economy of this transformation 
a mobile pyrolysis plant is promoted. The installation will be locat- 
ed on trailers which will be moved into the production areas of 
biomass to enable the processing in proximity of the harvesting. 
The plant will produce charcoal and liquid hydrocarbons. 


21277 Thermochemical biomass gasification. pp 181- 4 
of Energy from biomass. Volume 1. Chartier, P.; Palz, W. 
(eds. + Dordrecht, Holland; D. Reidel Publishing Company 
(1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The production of a clean fuel gas by means of biomass gasi- 
fication in a co-current moving bed reactor has recently been com- 
mercialized. Further development of this type of reactor is concen- 
trated on the recycle of pyrolysis gases at high specific through- 
puts. Research has started on the development of a second genera- 
tion gasification process, consisting of a fluidized bed gasifier in 
combination with a heat exchanger-tar convertor. Several bench 
scale units and a pilot plant fluid bed gasifier have been construct- 
ed. Preliminary results on the flash pyrolysis of beech wood are 
presented. 


21278 Pressurized gasification of wood with oxygen com- 
bustion or electrical heating. BP 187-193 of Energy from bio- 
mass. Volume 1. Chartier, Palz, W. (eds.). Dordrecht, 
Holland; D. Reidel Publishing ‘Company (1981). 
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From EC Contractor’s meeting on energy from biomass; Co- 


peahogan, Denmark (23 Jun 1981). 

general study of a 50 tons a day methanol plant is now 
in progress. The following tasks on the experimental study of wood 
gasification have been completed: A laboratory apparatus which 
has been used for the last 6 months for tests which show the strong 
influence of pressure on the kinetics of pyrolysis and gasification 
was designed and built. A test gasifier of significant size (height of 
13.5 meters, diameter of 1.3 meter) has been designed and is now at 
the final stage of manufacturing. This gasifier will be sent to Mar- 
coussis in July for extensive tests of both the key components such 
as the pressurized lock hopper for wood feeding and the complete 
system: influence of pressure, influence of the mass flow of recy- 
cled gases, comparison of electrical heating to the oxygen combus- 
tion of wood to provide the high temperature heat needed for 
wood gasification. 


Experimental work on a fixed-bed oxygen gasifier 
in the view of methanol synthesis using biomass as a feed- 
stock. pp 194-197 of Energy from biomass. Volume 1. Char- 
tier, P.; Palz, W. (eds.). Dordrecht, Holland; D. Reidel Pub- 
lishing ‘Company (1981). 

From EC Contractor's meeting on energy from biomass; Co- 
en, Denmark (23 Jun 1981). 

aim was to build a gasifier having a capacity of 5 metric 
tons of biomass/hr, and to thoroughly test it at atmospheric pres- 
sure. Such an equipment has been constructed using parts of a pre- 
vious experimental unit, the nominal capacity of which being in the 
range of several hundred kg of biomass/hr. One of the basic fea- 
tures of this gasifier is a recycling system which allows heavy hy- 
drocarbon compounds to be burnt and thus eliminated from the ex- 
haust gas. Another fundamental concept is to adjust the tempera- 
ture so that materials such as ashes are not melted and do not cause 
any blocking problems. Experiments have been conducted using 
small wood logs or big wood chips as a feedstock. 


21280 Process and equipment for the fluidized bed 
oxygen gasification of wood. pp 198-202 of Energy from bio- 


mass. Volume 1. Chartier, P.; Palz, W. (eds.). Dordrecht, 
Holland; D. Reidel Publishing Company (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The aim of the research is to develop fluidized bed oxygen 
gasification of wood. A new process as well as the equipment al- 
lowing its implementation are to be developed. The combination of 
fluidized bed and oxygen allows to obtain a medium Btu gas free of 
any nitrogen. The use of fluidized bed allows the reduction of 
wood preparation and feeding. The research project involves the 
following stages: getting kinetic and thermodynamic data with the 
help of a low thermal inertia research reactor, developing and im- 
plementing a fluidized bed gasifier that may be fed with wood, bark 
or sawdust, and operating the pilot reactor under various condi- 
tions. At the end of June 1981, about 30 tests had been run: com- 
bustion of wood with air, gasification of wood with air, gasification 
of wood with air plus pure oxygen, and gasification of wood with 
pure oxygen. All tests were performed with an inert material as 
fluidized bed. 


- Progress in the development of a test facility for 

biomass gasification studies. ao 203- et of Energy from bio- 
mass. Volume 1. Chartier, (eds.). Dordrecht, 
Holland; D. Reidel Publishing ‘coanion (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The sanctioned work program related to construction and 
operation of a 40 kg/hr. pressurized biomass gasification test facility 
is well advanced. Commissioning of the completed plant is due to 
take place in August 1981. A complementary theoretical study on 
gasification thermodynamics for the Carbon-Hydrogen-Oxygen 
system has been undertaken in order to target the gasifier operating 
conditions towards maximizing theoretical methanol yield from the 
anticipated synthesis gas. 

21282 Catalytic liquefaction of wood material. pp 209 
214 of Energy from biomass. Volume 1. Chartier, B® Palz, 

W. (eds.). Dordrecht, Holland; D. Reidel Publishing on 
pany (1981). 
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From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

The purpose of this work is to define the experimental con- 
ditions for the catalytic hydroliquefaction of woody material, with 
special emphasis on the choice of the catalytic systems and of the 
solvent which best achieves the total conversion of wood into valu- 
able liquids either as fuel or chemicals (phenols). Orientation experi- 
ments reported hereafter were mainly devoted to a first evalation of 
some important parameters, like temperature, hydrogen pressure, 
time of reaction, in the presence of Co-Mo hydrotreatment cata- 
lysts, and tetraline as hydrogen donor solvent. A second aspect 
concerns the different methods which are being used in order to 
gain information on the classes of compounds which are present in 
the liquid phase collected after the reaction and possibly to identify 
the most abundant ones. Only partial results are presented. 


21283 Methane production by mariculture on land. 
64-69 of Energy from biomass. Volume 1. Chartier, P.; P: 
W. (eds.). Dordrecht, Holland; D. Reidel Publishing Com- 
pany (1981). 

From EC Contractor’s meeting on energy from biomass; Co- 
penhagen, Denmark (23 Jun 1981). 

An analysis of mixing in mass culture of microalgae showed 
that the requirement of mixing energy can go down to about 0.12 
W per m? of pond area, or 4% of the energy stored in the harvest. 
Ponds for large-scale have been designed and tested as sectors of a 
round construction. Two ponds of 280 m? each are going to be in- 
stalled at Lamezia. A system and cost analysis of various conver- 
sion routes for algae showed that the most economic concepts are 
systems with by-products credits, e.g., by selling the fermentation 
residue as high-value fertilizer, or part of the harvest as concentrat- 
ed animal feed. 


21284 Bio-energy directory. Bente, P.F. Jr. (ed.). Wash- 
ington, DC; Bio-Energy Council (1981). 1218p. (NP— 
2010274). Bio-Energy Council, 1625 Eye Street, NW, Suite 
825A, Washington, DC $90.00. 

Activities are reported in 63 countries/regions. Some 920 re- 
ports cover new work and 385 present updates of previously re- 
ported programs. Finally, 545 additional citations are made on 1979 
and 1980 Directory reports (work completed or not updated). 
(MHR) 


21285 Fuel alcohol from sugarcane plants. Lonkar, M.Y. 
(Buckauwolf New India Engineering Works Ltd., Poona, 
India). pp 135-139 of Maharashtra: sugar. Bombay, India; 
Tata Energy Research Institute (1980). 

Molasses, a by-product produced after sugar extraction, is 
considered an ideal raw material for manufacturing alcohol. Princi- 
pally alcohol is used for: (a) potable purpose; (b) as raw material 
for various chemicals; (c) as a mixture for fuel; and (d) others. Con- 
sidering the number of cane sugar factories operating in India, con- 
siderable quantity of molasses is available for production of alcohol. 
The entire production of molasses in unfortunately not used for 
production of alcohol and the uses of molasses can be broadly clas- 
sified in the following categories: (1) production of alcohol, (2) as a 
cattle feed, (3) miscellaneous purposes, and (4) export. 60% of the 
molasses production in India finds its way to the distillery. 


21286 (PB—81-226441) Sunlight concentration systems 
for photoelectric energy conversion. Final report. Klien- 
wachter, H. (Commission of the European Communities, 
Luxembourg). [nd]. 52p. NTIS PC E04/MF E04. 

The first phase of the project dealt with theoretical and 
technical aspects of concentrators, manufacturing costs, and the 
economics of their use within the European Community and else- 
where. Special attention was paid to the geometric design, the 
means of achieving it most easily and cost effectively in relation to 
thermal efficiency, and the kind of materials for its manufacture. To 
prevent overheating of the solar cells, a water-cooled coil was in- 
corporated. The second phase will deal with the life of the concen- 
trator and the solar cells, optimisation of the concentration factor, 
resistance to hostile climatic conditions, and maintenance costs. 
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21287 (PB—81-226581) GaAs-(GaAl) as solar cells to be 
used under concentrated solar light conditions. Final report. 
Fabri, G.; Fiorito, G. (Commission of the Euro Com- 
munities, Luxembourg). [nd]. 39p. NTIS PC E03/MF E03. 

A LPE (liquid phase epitaxy) facility has been designed and 
constructed for growing GaAs-GaAlAs epitaxial structures for 
solar cells. It allows growths on substrates up to 4 sq cm in area 
and the use of solutions for several growths, owing to their han- 
dling in a dry box. After an investigation on GaAlAs and dopant 
phase diagrams, based on thermodynamic considerations, the 
growth critical parameters were obtained. A simple model analysis 
on the cell behaviour was used to identify the fundamental charac- 
teristics of GaAs-GaAlAs structures and single layers. The results 
demonstrated the possibility of growing GaAs and GaAlAs layers 
with composition, doping and electric characteristics suitable for 
solar cells. 


21288 (PB—81-226599) Development of a cadmium selen- 
ide thin film solar cell. Bonnet, D.; Jaeger, K.H.; Luke, U. 
Commission of the ey Communities, Luxembourg). 
nd]. 84p. NTIS PC E04/MF E04 

During the development siete of a CdSe-MIS thin-film 
solar cell 14 materials were studied for their suitability as I-layers. 
Two of these compounds, i.e. ZnSe and Sb2Se3, resulted in cells 
with relatively high photovoltage and photocurrent. The prepara- 
tion procedure for the 2 micrometers thick active CdSe film was 
optimised. Experimental cells achieved efficiencies of 4.5%. Short- 
circuit current densities of more than 25 mA/sq cm, related to inci- 
dent solar radiation of 100 mW/sq cm, and open-circuit voltages 
around 600 mV have been realised. Further enhancement of the 
photovoltage to 700 to 800 mV seems possible by doping the CdSe 
layer and by compensation of the doping just below the surface. 
This and enhancement of the fill-factor from 55 to 70% will lead to 
cells of 9 to 10% efficiency. 


21289 (PB—81-228082) Study of the morphology, fabri- 
increasing the effici 


cation and methods of lency of gallium ar- 
senide Schottky-barrier solar cells. Final report. Wrixon, 
G.T. (Commission of the European Communities, Luxem- 
bourg). [nd]. 28p. NTIS PC E03/MF E03. 

Schottky barrier solar cells were fabricated on n-type GaAs 
bulk material polished on one side. Ohmic contacts were formed on 
the unpolished sides of GaAs wafers which were scribed and 
broken into chips of 1 sq cm to serve as solar cell substrates. Oxides 
of thicknesses ranging from 20A to 50A were grown in the plasma 
of individual chips by low power, low temperature oxidation. A 
relatively thick layer of gold oxide was vacuum deposited on the 
oxide and dark and light current-voltage characteristics were deter- 
mined. The relative efficiency was at a maximum when the interfa- 
cial native oxide layer of an MOS solar cell was about 35A. 


21290 (PB—81-229411) Development of a cadmium selen- 
ide thin-film solar celllle). Final report. Bonnet, D.; Jaeger, 
K.H.; Luke, U. (Commission of the Euro: Communities, 
Luxembourg). [nd]. 89p. NTIS PC E04/MF E01. 

During the development phase of a CdSe-MIS thin-film 
solar cell 14 materials were studied for their suitability as I-layers. 
Two of these compounds, i.e. ZnSe and Shees, resulted in cells with 
relatively high photovoltage and photocurrent. 
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REFER ALSO TO CITATION(S) 21202, 21357 


21291 (DOE/ET/20279—116) Natural Bridges National 
Monument 100-kW PV power system: safety analysis report. 
Klein, D.N. (Massachusetts Inst. of Tech., Lexin 
(USA). Lincoln Lab.). Sep 1981. Contract A 
76ET20279. 73p. NTIS, PC A04/MF AOl1. Order Number 
DE82004406. 


Separate abstracts were prepared for 2 reports. (LEW) 
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(DOE/ET/20279—165) Data report for the North- 
east Residential Station, September 1981. Rus- 
sell, M.C.; Raghuraman, P.; Mahoney, P.C. (Massachusetts 
Inst. of Tech., n (US A). Lincoln Lab.). Oct 1981. 
Contract AC02-76E 279, 13p. NTIS, PC A02/MF AOl. 
Order Number DE82005616. 

The Residential Experiment Stations of the Solar Photovol- 
taic Residential Project have been designed to develop residential 
photovoltaic systems and to gather and disseminate performance 
data for the photovoltaic community, cognizant institutions and, ul- 
timately, the public. Physical performance data for the month of 
September 1981 obtained from photovoltaic energy systems under 
test at the Northeast Residential Experiment Station in Concord, 
Massachusetts are tabulated. 


21293 (DOE/ET/20279—166) Southwest Residential Ex- 
periment Station. Data report, March-September 1981. 
Schaefer, J.F.; Hai, O.Y.; Hocking, G.; Whitaker, C. 
sachusetts Inst. of Tech., Lexington (USA). Lincoln 3 
New Mexico Solar Energy Inst., Las Cruces (USA)). 30 
Oct 1981. Contract AC02-76ET20279. 39p. NTIS, PC A03/ 
MF AO1. Order Number DE82006202. 

Physical performance data obtained from the photovoltaic 
energy systems under test at the Southwest Residential Experi 
Station (SW RES) for the months March through September 1981 
are tabulated. Summary data from manual recording are presented 
for the entire period; detailed data from the Residential Data 
System are presented only for the period 15-30 September. 


21294 (DOE/ET/20279—169) Shared inverter residential 
photovoltaic system concept. Kern, E.C.; Solman, F.J. (Mas- 
sachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 
Nov 1981. Contract AC02-76E 79. 9p. NTIS, PC A02/ 
MF AO1. Order Number DE82006281. 

A residential photovoltaic system concept involving a 
number of separate roof-mounted arrays all connected to a single 
utility-interactive inverter is proposed and analyzed in comparison 
to systems employing one inverter for each array. The conclusion 
of significance is that such shared inverter systems offer a costs sav- 
ings of approximately 10 percent. It is observed that other substan- 
tial benefits might derive from a reduction in the number of tie-in 
points between distributed generators and the electric utility grid. 


(DOE/ET/20356—3) Distributed photovoltaic sys- 
tems: utility interface issues and their present status. Hassan, 
M.; Klein, J. (National Aeronautics and Space Administra- 
tion, Pasadena, CA (USA); Jet Propulsion Lab., Pasadena, 
CA (USA)). 15 1981. Contract AI01-76ET20356. 172p. 
NTIS, PC A08/MF A01. Order Number DE82004308. 

Major technical issues involving the integration of distribut- 
ed photovoltaics (PV) into electric utility systems are defined and 
their impacts are described quantitatively. An extensive literature 
search, interviews, and analysis yielded information about the work 
in progress and highlighted problem areas in which additional work 
and research are needed. The findings from the literature search 
were used to determine whether satisfactory solutions to the prob- 
lems exist or whether satisfactory approaches to a solution are un- 
derway. During this study, it was discovered that very few stand- 
ards, specifications, or guidelines currently exist that will aid indus- 
try in integrating PV into the utility system. Specific areas of con- 
cern identified in this study are: (1) protection, (2) stability, (3) 
system unbalance, (4) voltage regulation and reactive power re- 
quirements, (5) harmonics, (6) utility operations, (7) safety, (8) me- 
tering, and (9) distribution system planning and design. 


21296 (DOE/NASA/0180—2) Market assessment of pho- 
tovoltaic power systems for agricultural applications in Mo- 
rocco, Steingass, H.; Asmon, I. (DHR, Inc., Washin; , 
DC (USA); ARD, Inc., Burlington, VT (USA)). Sep 1981. 
Contract AI01-76ET20485. 138p. (NASA-CR—165477). 
NTIS, PC A07/MF A0O1. Order Number DE82004313. 

A month-long study in Morocco was aimed at assessing the 
market potential for stand-alone photovoltaic systems in agriculture 
and rural service applications. The types of applications considered 
are those requiring less than 15 kw of power. The applications in- 
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clude irrigation, cattle watering, refrigeration, crop processing, po- 
table water and educational TV. Telecommunications and transpor- 
tation signalling applications were also considered in the course of 
the study. Power and energy use profiles are described for many 
applications as well assessments of business environment, govern- 
ment and private sector attitudes towards photovoltaics, and financ- 
ing. The Moroccan market presents both advantages and disadvan- 
tages for American PV manufacturers. The principle advantages 
are a limited grid, interest in and present use of PV in communica- 
tions applications, attractive investment incentives and a stated 
policy favoring American investment. Major disadvantages include 
lack of government incentives for PV use, general unfamiliarity 
with PV technology, high first cost of PV, a well-established 
market network for diesel generators, and difficulty with financing. 
Given these parameters the market for PV in Morocco during the 
period of 1981 to 1986, will be relatively small, about 340 kwp. 
Sectors where the market for PV is likely to be more favorable 
than for agriculture include: telecommunications, transport signall- 
ing and some rural services. The primary market appears to be in 
the public (i.c., government) rather than private sector, due to fi- 
nancial constraints and the high price of PV relative to convention- 
al power sector. 


21297 (NASA-CR—3375) Satellite power systems (SPS). 
LSST systems and integration task for SPS flight test article. 
Final report. Greenberg, H.S. (Rockwell International 
Cosp-. Downey, CA). Feb 1981. 142p. NTIS PC A07/MF 


This research activity emphasizes the systems definition and 
resulting structural requirements for the primary structure of two 
potential SPS large space structure test articles. These test articles 
represent potential steps in the SPS research and technology devel- 


opment. 


21298 (NASA-CR—3383) Satellite power system 
magnetron tube assessment study. Brown, W.C. (Raytheo 
Co., Waltham, MA (USA)). Feb 1981. 184p. NTIS PC 


A09/MF AOl. 

The data base was extended with respect to the magnetron 
directional amplifier and its operating parameters that are pertinent 
to its application in the solar power satellite. On the basis of the 
resulting extended data base the design of a magnetron was out- 
lined that would meet the requirements of the SPS application and 
a technology program was designed that would result in its devel- 
opment. The proposed magnetron design for the SPS is a close 
scale of the microwave oven magnetron, and resembles it closely 
physically and electrically. 


21299 (NASA-CR—3392) Satellite power study (SPS) 
concept definition study (exhibit D). Volume 1: executive 
summary. Final Hanley, G.M. Mar 1981. 50p. NTIS 
PC A03/MF AO1. 


Efforts concentrated on updating of the Rockwell reference 
concept, definition of new system options, studies of special empha- 
sis topics, further definition of the transportation system, and fur- 
ther program definition. The Rockwell reference satellite concept 
has a gallium arsenide (GaAs) solar cell array having flat concen- 
trators with an effective concentration ratio of 1.83at end of life. 
Alternatives to this concept includes solid state power amplifiers or 
magnetrons for dc/RF conversion and multibandgap solar cells for 
solar to dc energy conversion. Two solid state concepts were stud- 
ied. It was determined that the magnetron approach was the lowest 
mass and cost system. 


21300 (NASA-CR—3394) Satellite power systems (SPS) 
concept definition study (exhibit d). Volume 3: transportation 
analysis. Final report. Hanley, G.M. Mar 1981. 85p. NTIS 
PC A05/MF AO1. 

Additional analyses and investigations were conducted to 
further define transportation system concepts that will be needed 
for the developmental and operational phases of an SPS program. 
To accomplish these objectives, transportation systems such as the 
Shuttle and its derivatives were identified new heavy lift launch ve- 
hicle (HLLV) concepts, cargo and personnel orbital transfer vehi- 
cles (EOTV and POTV), and intraorbit transfer vehicle (IOTV) 
concepts were evaluated and, to a limited degree, the program im- 
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plications of their operations and costs were assessed. The results of 
these analyses were integrated into other elements of the overall 
SPS concept definition studies. 


21301 (NASA-CR—3395) Satellite power systems (SPS) 

concept definition study (exhibit d). Volume 4: operations 

analyses. Final report. Hanley, G.M. (Rockwell Internation- 

* Hy: " Downey, CA). Mar 1981. 103p. NTIS PC A06/ 
AOl. 

Using a coplanar, end-mounted antenna as a baseline, various 
configuration trades were performed to select a preferred solid state 
concept. The increase in efficiency that could be realized by use of 
multi bandgap solar cells, either with klystron or solid state antenna 
was evaluated. Satellite configurations were developed to exploit 
the sandwich antenna concept wherein solar cells are located on 
one side of the antenna panel and solid state dc/RF converters on 
the other side. These concepts entailed various primary and second- 
ary reflector arrangements for directing solar energy to the solar 
cell side of the antenna with higher concentration ratios than used 
on the coplanar configurations. Operations analysis included devel- 
opment of a satellite construction scenario, a concept for the SCB, 
a top-level satellite construction operation, construction operation, 
construction timelines and crew sizes, mass flows to orbit, and a 
satellite maintenance scenario. The list of materials required for sat- 
ellite construction was updated to identify significant differences 
relevant to the solid state satellite concept. Means of decommission- 
ing satellites at the end of their design life were studied. 


(NASA-CR—164022) Satellite power system (SPS) 
public outreach experiment. McNeal, S.R. (PRC Ener; 
Analysis Co., Los Angeles, CA). Dec 1980. 69p. NTIS BC 
A04/MF A0Ol1. 

An outreach experiment was conducted to improve the re- 
sults of the satellite power system (SPS) concept development and 
evaluation program. The objectives of the outreach were to: (1) de- 
termine the areas of major concern relative to the SPS concept and 
(2) gain experience with an outreach process for use in future 
public involvement. The response to the outreach effort was posi- 
tive, suggesting that the effort extended by the SPS project division 
to encourage an information exchange with the public was well re- 
ceived. The responses were analyzed and from them some questions 
and answers about the satellite power system are presented. 


21303 (NASA-TP—1804) Solar power satellite system 
sizing tradeoffs. Arndt, G.D.; Monford, L.G. (National 
Aeronautics and § Administration, Houston, TX 
(USA). Lyndon B. Johnson Space Center). Feb 1981. 44p. 
NTIS PC A03/MF AO1. 

Technical and economic tradeoffs of smaller solar power sat- 
ellite systems configured with larger antennas, reduced output 
power, and smaller rectennas, are considered. The differential costs 
in electricity for seven antenna/rectenna configurations operating at 
2.45 GHz and five satellite systems operating at 5.8 GHz are calcu- 
lated. Two 2.45 GHz configurations dependent upon the ionos- 
pheric power density limit are chosen as examples. If the ionos- 
pheric limit could be increased to 54 mW sq/cm from the present 
23 mW sq/cm level, a 1.53 km antenna satellite operating at 2.45 
GHz would provide 5.05 GW of output power from a 6.8 km diam- 
eter rectenna. This system gives a 54 percent reduction in rectenna 
area relative to the reference solar power satellite system at a 
modest 17 percent increase in electricity costs. At 5.8 GHz, an 0.75 
km antenna providing 2.72 GW of power from a 5.8 km diameter 
rectenna is selected for analysis. This configuration would have a 
67 percent reduction in rectenna area at a 36 percent increase in 
electricity costs. Ionospheric, atmospheric, and thermal limitations 
are discussed. Antenna patterns for three configurations to show 
the relative main beam and sidelobe characteristics are included. 


21304 ee Space propulsion systems. 
Present performance limits and application and Ae renal 
trends. Buehler, R.D.; Lo, R.E. (National Aeronautics and 
S Administration, WwW m, DC (USA)). May 1981. 
ranslation of Paper 78-102. 87p. NTIS, PC A0S5/MF AOl1. 
From German aerodynamics and space flight congress; 
Darmstad, West Germany (19 Sep 1978). 
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Typical spaceflight programs and their propulsion require- 
ments as a comparison for possible propulsion systems are summa- 
rized. Chemical propulsion systems, solar, nuclear, or even laser 
propelled rockets with electrical or direct thermal fuel acceleration, 
nonrockets with air breathing devices and solar cells are consid- 
ered. The chemical launch vehicles have similar technical charac- 
teristics and transportation costs. A possible improvement of pay- 
load by using air breathing lower stages is discussed. The electrical 
energy supply installations which give performance limits of electri- 
cal propulsion and the electrostatic ion propulsion systems are de- 
scribed. The developmenst possibilities of thermal, magnetic, and 
electrostatic rocket engines and the state of development of the nu- 
clear thermal rocket and propulsion concepts are addressed. 


21305 Panel on solar electric technologies: photovoltaic 
concentrator technology. Boes, E.C. (Sandia National Labs., 
Albuquerque, NM). Proceedings of the Annual Meeting - 
American Section of the anatonal Solar Energy Society; 
4.1: 394(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 


21306 Design processes for photovoltaic tract houses: 
land planning and architectural parameters. Cook, J. (Arizo- 
na State Univ., Tempe). Proceedings of the Annual Meeting - 
American Section of th the International Solar Energy Society; 
4.1: 602-606(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

The energy use pattern of typical Phoenix tract houses is dis- 
cussed and issues relating to grid-connected photovoltaic systems 
for such houses are examined, including load matching and buy- 
back. Two case studies are presented with attention given to land 
planning, roof installation, photovoltaic operation, shadowing, aes- 
thetics, and load matching. (LEW) 


21307 Power supply of electrical energy control system 


of an airport. Gomis, J.P. Grenier, C. (Photowatt Interna- 
tional S.A.; Argenteuil, France). pp 102-104 of Medium-size 
ere wer ra Durand, H.L.; Maycock, P.D.; 


alz, W. (eds.). Dor 
ing Company (1981). 

From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

It is proposed to use a photovoltaic power station installed 
on the roof of technical building of NICE Cote d'Azur airport to 
supply DC current to the electrical energy control system of the 
airport. This system insures permanently the survey and the remote 
signaling of the electricity supply to each different consuming sub- 
station and controls the energy allocation throughout the airport. 
The photovoltaic system with a peak power of 50 kW is the first 
example of the use of photovoltaic to perform an essential function 
on an airport. The system is sized in such way that it is entirely 
autonomous even during the winter months. The technical study is 
mainly directed toward the system reliability at all levels from the 
photovoltaic field itself to the charge control devices and the stor- 
age. The whole system is monitored permanently by a survey unit 
using a microprocessor to insure full reliability. 


ht, Netherlands; D. Reidel Publish- 


21308 Power supply for FM and TV emitter station. 
Grenier, C.; Vialart, L.C. (Photowatt International S.A., 
Argenteuil, France). pp 105-107 of Medium-size photovol- 
taic power plants. Durand, H.L.; Maycock, P.D.; Palz, W. 
(eds.). Dordrecht, Netherlands; D. Reidel Publishing Com- 
pany (1981). 

From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

A 50 kWp photovoltaic system is used to supply frequency 
modulation emitters of TDF installed in the south of France. Emit- 
ters using AC power with a stable consumption the sizing of the 
solar system is done to satisfy the needs of one emitter during 
winter with an optimised volume of batteries and a small comple- 
ment from the grid. Due to this sizing the photovoltaic system will 
supply two (or more) emitters during summer. 
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21309 Fotavoltaic project: a 50 kWp photovoltaic pilot 
plant proposed for Fota Island, Cork, Ireland. Wrixon, G.T. 
(University College, Cork, Ireland). pp 108-110 of Medium- 
7 Pe we wer plants. Durand, H.L.; cock, 

Palz, W. .). Dordrecht, Netherlands: D. Reidel 
Pobiishing epee (1981). 

From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

t is proposed to build a 50 kW photovoltaic pilot plant on 
Fota Island near Cork. This is located in the South-East of Ireland, 
the region receiving the most solar radiation. The application is to 
supply energy to run a dairy farm. Because of the specific load re- 
quirements of the farm (peak load in summer), the system is well 
suited to cope with the yearly insolation profile. It is planned to use 
lead acid batteries to provide a one day storage only and thus the 
system will use the (already existing) utility grid as a back up. 
However, the energy balance is positive for each month. In order 
to meet the AC-requirements of the load, static invertors will be 
provided. To also ensure optimal efficiency in the partial load 
range, the power conditioning devices will be sub-divided into par- 
allel inverter units. A specially designed microprocessor master 
control unit will supervise maximum power point tracking, battery 
charge/discharge, inverter combinations, switching etc. as well as 
coordinate the taking of performance data. 


21310 Photovoltaic B poner plant Zambelli (Verona). Die- 
trich, G.; Doenitz, W.; Henseler, H.J. (Dornier System 
GmbH, Friedrichshafen, Germany). pp 111-113 of Mediu. 
size photovoltaic power plants. Durand, H.L.; Maycoc 
P.D.; Palz, W. (eds.). Derdrecht, Netherlands; D. Road 
Publishing Company (1981). 

From EEC/DOE workshop on medium-size photovoltaic 
power aye Sophia-Antipolis, France (23 Oct 1980). 

the growing demand of potable water due to the devel- 

opment of tourism in a sunny area north of Verona a photovoltaic 
power plant of 140 kW (reduction to 70 kW minimum is possible) is 
proposed to supply the water station Zambelli with electricity. At 
the same time the electrical energy generated can be fed into the 
public grid. The peak demand of water during the summer coin- 
cides with high solar insolation. The flexibility of the proposed 
system is particularly suitable for demonstrating the utilization of 
solar energy and its use within the scope of public energy utility. 
Special features and advantages of the planned system are absence 
of energy lossed during storage of water; effective utilization of 
solar energy using high efficient three phase inverters; one-axis 
tracking of the solar cells to increase the total useful insolation and 
to improve the daily energy output of the electric system. 


21311 Photovoltaic utility connected to = om ie 4 
the auxiliaries of a solar thermal system. Gysel, M. 
(I.D.E., Rochefort, ag pp 119-120 of } Medium-size 
ate wer Ps lants. Durand, H. ..' Maycock, P.D.; 
'alz, W. (eds.). echt, Netherlands; D. Reidel Publish- 
ing a ay | t1981). 
From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

A project is proposed to connect a photovoltaic power 
system to the auxiliary of a 2100 m? solar thermal system in Bel- 
gium. A major feature is the adaptation of the energy delivered by 
the photovoltaic system and the energy demand with respect to 
time. The system is expected to be autonomous with a relatively 
small amount of battery storage. The system will also be able to be 
connected to the utility grid instead of depending on its batteries. 
(LEW) 


21312 Aghia Roumeli - Island of Creta, a 50 kW autono- 
mous photovoltaic power. Kourogenis, C.N.; Aubert, B.; 
Selles, L.; Chadjivassiliadis, J. (Scientific Research and 
Technology Agency, Athens, Greece). pp 121-123 of 
Medium-size photovoltaic power plants. d, HLL; 
Maycock, P.D.; Palz, W. (eds.). Dordrecht, Netherlands; D. 
Reidel Publishing Company (1981). 

From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

A 50 kW autonomous photovoltaic power plant for an island 
village is described which consists of an array of 1520 solar cell 
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modules, a DC DC converter storage battery, two 20 kVA invert- 
ers, and a central control command building. The village is de- 
scribed and the problem of suppling it with electricity is discussed. 
(LEW) 


21313 Solar voltaic cold store. McNelis, B. (Gener- 
al Technolo ystems Limited, Brentford, England). 
124-126 of Medium-size photovoltaic power —_ Durand, 
H.L.; yee, P.D.; W. (eds.). Do ht, Nether- 
lands; D. Reidel Publishing Company (1981). 

From EEC/DOE on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

design concept for a photovoltaic agricultural cold store is 

outlined, a prototype of which is be constructed in Sicily. The cold 
store will have a volume of approximately 750 m* and will utilize 
an array rated at 40 kW peak. In the design the need for batteries 
for start-up or energy storage is eliminated. The array drives a 
compression cycle refrigeration plant directly and an ice bank is 
used for energy storage. (LEW) 


21314 Photovoltaic unit integrated with a hydrogen gen- 
erator, pressure storage and distribution system. S te, 
P.M.; Sioli, G.; Philippides, D.G. pp 127-129 of Medium- 
size photovoltaic A ag plants. Durand, H.L.; ee. 
P.D.; Palz, W. (eds.). Dordrecht, Netherlands; D. Reidel 
Publishing Company (1981). 

From EEC/DOE on medium-size photovoltaic 
power plants; ia-Antipolis, France (23 Oct 1980). 

A pilot tovoltaic unit will be designed for 30 kW peak 
load and will be directly connected to the electrolysis unit generat- 
ing hydrogen in unsteady state conditions. Low intensity levels will 
be converted into hydrogen at very high efficiency, due to the elec- 
trolyser characteristics. Hydrogen will be stored directly under 30 
Bar pressure (no compressor needed). An industrial usage for He 
will be provided (HBr production) and, alternatively, the Ha gener- 
ator will be reversible (fuel cell) producing electrical energy during 
the absence of the solar radiation. This energy will be locally used 
for process plant pumping and plant lighting. 


21315 Photovoltaic unit integrated with an active chlorine 
a. storage and distribution system. Spaziante, P.M.; 
ioli, G.; Philippides, D.G. pp 130-131 of Medium-size pho- 
tovoltaic power plants. Durand, H.L.; Maycock, P.D.; Palz, 
W. (eds.). Do it, Netherlands; D. Reidel Publishing 
Company (1981). 
From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 
pilot photovoltaic unit will be designed for 30 kW peak 
load and will be directly connected to the electrolysis unit generat- 
ing active chlorine in non-steady state conditions. Active chlorine 
will be directly stored as chlorinated water for later distribution. 


21316 30 kW power generating plant for in- 
application. Kirsch, P.M. pp 132-134 of Medium-size 
tovoltaic power plants. Durand, H.L.; Maycock, P.D.; 
W. (eds.). Dordrecht, Netherlands; D. Reidel Publish- 
ing Company (1981). 
From EEC/DOE on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 

30 kW photovoltaic project is located in the area of Vo- 
laiville (Province of Luxembourg, Belgium). The site is character- 
ized by a hill and a small river in a rural and forest zone of the 
country. The geographical properties have defined this site as a ref- 
erence location for the installation of a multi alternative energy 
power station (Sun, wind, micro hydraulic and biomass). The prox- 
imity of a village permits also the interconnexion to an existing AC 
net. The photovoltaic power plant is involving several improve- 
ments concerning the sun collectors, the electricity generation and 
the energy management. 
21317 80 kWp solar plant for isolated areas 
and for in energetic economies - de- 
signed by Cocsier Int. Consortium Italy (Progr. 17 I+D). Vi- 
sentin, R. pp 135-140 of Medium-size photovoltaic power 
plants. Durand, H.L.; Maycock, P.D.; Palz, W. (eds.). Dor- 
drecht, Netherlands; D. Reidel Publishing Company (1981). 
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From EEC/DOE on medium-size photovoltaic 
wer ; Sophia-Antipolis, France (23 Oct 1980). 
” Pees: ianetasities of 0 1 kWp soles photovoltaic 
power plant are analysed with reference to the local weather in the 
South of Italy at 39° North Latitude. Autonomous and not autono- 
mous operation is considered for a proper choice of technologies 
and a proper exploitation of the local resources. 
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REFER ALSO TO CITATION(S) 21154, 21471, 21507, 21508, 21520, 21521 


21318 (DOE/ET/20431—T2) Cost estimates for low-tem- 
perature (600 F) solar system. Spies, R. (Biphase En- 
gines, Inc., Santa Monica, CA (USA)). 31 May 1977. Con- 
tract AC03-76ET20431. 17p. NTIS, PC Ai AOl. 
Order Number DE82004234. 

Cost comparisons are made between a low-temperature bi- 
phase turbine system for solar power generation and organic Ran- 
kine cycle engines that operate in the same 500°F to 600°F tem- 
perature range. The major components of the two systems are de- 
scribed briefly and compared, and costs are estimated based on the 
component data. Two power levels, 32 kW and 1000 kW, were se- 
lected for comparisons. It is found that the biphase engine elimi- 
nates the need for, or reduces the size of the boiler, adds a simple 
mixer unit and pump, is larger in size and slower in speed and less 
sensitive to clearances than the Rankine engine, uses cheaper, more 
conventional materials, bearings, and seals, and requires no gearbox 
at the output shaft. All these elements are expected to reduce cost, 
and a 31% savings over the Rankine engine is projected. (LEW) 


21319 (N—81-30525, _ ee Jay Carter Enterprises, 
Incorporated steam engine. May 1981. NTIS. 
In Parabolic dish solar thermal power annual program 


review 

i+ Solar Thermal Power Experiment 
(SCSE) selected an organic Rankine cycle (ORC) engine driving a 
high speed permanent magnet alternator (PMA) as the baseline 
power conversion subsystem (PCS) design. The back-up conceptual 
PCS design is a steam engine driving an induction alternator deli- 
vering power directly to the grid. The development of the auto- 
motive reciprocating simple rankine cycle steam engine and how an 
engine of similar design might be incorporated into the SCSE is 
discussed. A description of the third generation automotive engine 
is included along with some preliminary test data. Tests were con- 
ducted with the third generation engine driving an induction alter- 
nator delivering power directly to the grid. The purpose of these 
tests is to further verify the effects of expander inlet temperature, 
input thermal power level, expansion ratio, and other parameters af- 
fecting engine performance to aid in the development of an SCSE 
PCS. 


21320 (N—81-30525, pp 57-65) The development of an 
brayton 


85-kw (thermal) air 
May 1981. NTIS. 
In Parabolic dish solar thermal power annual program 


review A wpa 

results of the program from its inception through De- 
cember 1980 are presented. The design requirements, concept, and 
significant analysis upon which the receiver is based are described. 
The fabrication processes that have been utilized in the construc- 
tion of the prototype receivers at the test station are summarized. 
The test and evaluation phase at the Parabolic Dish Test Site are 
described. 


receiver. Greevan, M.; Owen,W. 


21321 (N—81-30525, pp 87-106) Solar thermal 
dish energy jawka, W. May 1981. NTIS. 

In Parabolic dish solar thermal power annual program 
review 

u-graphs are presented that show that applications are a 

viable distributed renewable power generation option. Quality 
energy can be produced in the form of electricity and high tem- 
perature heat. Modular systems are described that can be distribut- 
ed to new or existing plants and that are mass producible with the 
associated economies of production. 
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21322 (N—81-30525, pp 107-115) Status of the current 
dish technology. Sumrall, C. May 1981. NTIS. 
In Parabolic dish solar thermal power annual program 


Conch are presented that show that point focus distribut- 
ed receiver distributed generation systems are cost competitive with 
current utilities. System cost caveats and typical power module 
costs are described. Major problems inhibiting commercialization of 
the parabolic dish technology were reviewed. 


21323 (NASA-CR—159588) Design study of a kinematic 

for dispered solar electric power systems. 
Final 1979 - 1980. (United Stirling A.B. Malmo 
(Sweden)). 1980. 124p. NTIS PC A06/MF AO1. 

The concept evaluation shows that the four cylinder double 
acting U type Stirling engine with annular regenerators is the most 
suitable engine type for the 15 kW solar application with respect to 
design, performance and cost. Results show that near term perform- 
ance for a metallic Stirling engine is 42% efficiency. Further im- 
proved components show an impact on efficiency of the future me- 
tallic engine to 45%. Increase of heater temperature, through the 
introduction of ceramic components, contribute the greatest amount 
to achieve high efficiency goals. Future ceramic Stirling engines for 
solar applications show an efficiency of around 50%. 


21324 (SAND—81-8014, pp 17-26) Overview of the 
Stanford/NEAR program convective losses from external re- 
ceivers. Moffat, R.J. (Stanford Univ., CA). Oct 1981. NTIS, 
PC A09/MF AO1. Order Number DE82003920. 

From Convective losses from solar central receivers work- 
shop; Livermore, .. USA (25 Mar 1981). 

The S program on convective losses from ex- 
ternal receivers is introduced and some of the background which 
led to its inception is given. A three-year effort aimed at develop- 
ing a computer code and a supporting experimental data base 
which together can be used to predict the convective losses is de- 
scribed. The technical design of the experiments used is discussed, 
particularly the a priori uncertainty analysis that is used to direct 
the design. (LEW) 


21325 (SAND—81-8014, pp 39-50) Development of a 
predictive computer code for heat losses from external receiv- 
iger, J.H.; Afshari, B. (Stanford Univ., CA). Oct 

S, PC A09/MF AOl. Order Number 


From Convective losses from solar central receivers work- 
shop; re CA, USA (25 Mar 1981). 

A modular three-dimensional bundary layer code has been 
constructed for predicting heat losses from external receivers. The 
program includes a subroutine for the turbulence closure scheme, 
which enables the model to be changed to fit the data obtained 
from experiments. The important modules of the program are the 
governing equations, the turbulence model, the grid structure and 
the numerical method. These are discussed as well as the overall 
structure of the program. (LEW) 


21326 (SAND—81-8014, pp 51-60) Experimental investi- 
gation of convective losses from solar receivers. Clausing, 
A.M. (Univ. of Illinois, Urbana). Oct 1981. NTIS, PC A09/ 
MF A0O1. Order Number DE82003920. 

From Convective losses from solar central receivers work- 
shop; Livermore, CA, USA (25 Mar 1981). 

The thrust of the experimental program reported has been 
on studying external receivers, specifically, right circular cylindri- 
cal receivers. The model tested is a simplified model of the Barstow 
pilot plant receiver. The modeling requirements for determinations 
of convective losses from solar receivers are discussed, and experi- 
mental results are described. (LEW) 


21327 SS Proceedings of annual meeting: 
technical sessions. (Solar Energy Research Inst., Golden, 
rd (USA); we 7 


ermal Ay acilities Users Association, 
an og age: 1980. Contract AC02- 
77CH00178. 1350 (CO 800481—). NTIS, PC All/MF 

A01. Order Number DE82000716. 
From User’s Association annual meeting; Las Cruces, NM, 


USA (15 Apr 1980). 
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Sepate serrate ere peveasnt Sez 12 genom le Remar 
ceedings. Another paper entitled Solar Gasification of Charcoal, 
Wood, and Paper was previously abstracted for the EDB. Also in- 
cluded are welcoming addresses, introductory remarks, general re- 
marks on solar energy, and a panel discussion contrasting the ques- 
tions of whether solar thermal conversion can be done and whether 
it should be done. (LEW) 


21328 poe ge 12, pp 29-33) Solar thermal develop- 
ments and in Canada. McKee, J.S.C. (Univ. of 
Manitoba, Winnipeg). 1980. NTIS, PC All/MF A0O1. Order 
Number DE820007 6. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

The status of the Canadian solar thermal technology is brief- 
ly described. Possibilities of application of solar thermal systems for 
remote townships are mentioned. The need for Canadian scientists 
and engineers to assess the state of solar thermal technology in rela- 
tion to the needs and climatological differences within Canada, and 
in contrast to the United States is found to be uppermost. (LEW) 


21329 (SERI—9020/12, pp 7 Ss Loss of weather abra- 
sion resistance of concrete from exposure to intense 
solar flux. Willem, R.A.; Mulholland, G.P. (New Mexico 
State Univ., Las Cruces). 1980. NTIS, PC All/MF AOl. 
Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

The results are given of an investigation into the loss weath- 
ering abrasion resistance of concrete which occurs due to exposure 
to intense solar radiation. A principal outcome of the program has 
been the development and demonstration of a sandblast abrasion 
test which appears suitable for this kind of investigation. This test is 
a modification of a standard ASTM test. Four concretes were abra- 
sion tested after exposure to flux levels of 100, 200, and 400 kw/m?. 
Results obtained from the solar testing and subsequent abrasion test- 
ing of the materials are presented with discussion. 


21330 (SERI—9020/12, pp 95-100) French C.N.R.S, 
1000 kW/sub th/ solar furnace. Gauthier, D. (C.N.R.S., 
Odeillo, France). 1980. NTIS, PC All1/MF A0Ol. Order 
Number DE82000716. 

From User’s Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

The following are included: a description of the facility, en- 


ergetic performance characteristics and the solar furnace applica- 
tions. (MHR) 


21331 (SERI—9020/12, pp 101-110) Optical modeling of 
solar fuels and chemicals hardware. Bomar, S.H. Jr.; Elfe, 
T.B. (Georgia Inst. of Tech., Atlanta). 1980. NTIS, PC 
Al11/MF A0O1. Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

Solar furnaces supplying a beam of concentrated radiation in 
a vertically downward direction are very useful research tools for 
study of many fuels and chemicals reactions. Two facility configu- 
rations were suggested: a true vertical-axis solar furnace having a 
symmetric paraboloid dish concentrator and a system having a 
horizontal optical axis with an asymmetric concentrator which 
turns the radiation onto a horizontal receiving plane. The results of 
an optical modeling study conducted to compare the flux patterns 
which should be expected from the two possible configurations are 
described. 


21332 = (SERI—9020/12, pp 111-118) Solar furnace focal 
-_ and Gordon, 


T.M.; Mc 


testing. 
lications, Inc., McLean, VA); Knasel, 
cDeanell® M.D.; Sievers, R.H.; Bomar, S.H.; 
Royere, C. 1980. NTIS, PC Al11/MF AO1. Order Number 
DE82000716. 


From User's Association annual meeting; Las Cruces, NM, 


USA (15 Apr 1980). 
Obtaining data on the simulated response of soils 
and changes in the overlying air due to the thermal pulse of nuclear 


detonations required development of special test apparatus and use 
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of high fluxes in a large solar furnace. The results of the develop- 
ment of such apparatus are discussed, based on non-imaging optic 

; the influence of solar furnace selection on the design; 
and the results of three solar furnace test series in which the appa- 
ratus and instrumentation have been tested for throughput, durabil- 
ity, and suitability for meeting the requirements. Tests were con- 
ducted at the 400 kW Advanced Components Test Facility 
(ACTF) in Atlanta, Georgia and the Centre National de la Re- 
cherche Scientifique (CNRS) 1000 KW solar furnace. These tests 
resulted in apparatus redesign, and change in procedures and instru- 
mentation in preparation for further testing. 


21333 (SERI—9020/12, pp 119-124) Designing test appa- 
ratus for CNRS Seovern R.H. Jr. (Science ye 
plications, Inc., McLean, VA). 1980. NTIS, PC All 
A01. Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

A SAI research program, sponsored by the Defense Nuclear 
Agency, has sought to obtain empirica! data on the response of 
soils and changes in the overlying air due to the thermal pulse of 
nuclear detonations. This has required development of special test 
apparatus and use of high fluxes in a large solar furnace. This brief- 
ing addresses the development of the apparatus, the influence of 
solar furnace selection on the design, and the results of solar fur- 
nace test series in which the apparatus and instrumentation have 
been tested for throughput, durability, and suitability for meeting 
the requirements. Tests in the apparatus have been conducted at the 
Advanced Components Test Facility and the Centre National de la 
Recherche Scientifique (CNRS) 1 MW solar furnace. These tests 
resulted in apparatus redesign, and change in procedures and instru- 
mentation in preparation for further testing. 


21334 (SERI—9020/12, pp 125-136) Problems related to 
measurements in solar furnaces. Coutures, J.P.; 
R.; Benezech, G. (Laboratoire des Ultra-Refrac- 
taires, Fort-Romeu, France). 1980. NTIS, PC Al1/MF 
A01. Order Number DE82000716. 

From User’s Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

A survey is presented of the possible ways of measuring the 
temperature of products heated by sun radiation in a range of tem- 
peratures up to 3000°C. Use of solar furnaces, for a chemist, has 
two main advantages - avoidance of sample holder problems, and 
working in a controlled atmosphere (neutral, reducing or oxidiz- 
ing). The only way to measure temperatures and retain these ad- 
vantages is to use optical pyrometers. Accurate temperature meas- 
urements are most difficult to perform. Some ideas for finding solu- 
tions to the problem are outlined. 


21335 (SERI—9020/1 137-144) Design and con- 
struction of the 5kWth NMSU solar furnace. Seusy, C.J. 
(New Mexico State Univ., Las Cruces); Matthews, L.K.; 
Mulholland, G.P. 1980. NTIS, PC All/MF AOl. Order 
Number DE82000716. 

From User’s Association annual meeting; Las Cruces, NM, 
USA (15 i ao 

furnace test facility has been designed and built on 

the campus of New Mexico State University. The facility has been 
designed for long duration, high flux density, 0 to 70 W/cm? test- 
ing of materials. It consists of a 3.66 m by 4.27 m heliostat covered 
with 0.6 m square mirrors mounted on a surplus 584 radar pedestal, 
a 3 m-square concentratot with small flat mirrors designed to focus 
On a test area 2.6 m from the center of the concentrator and an at- 
tenuator designed to vary the flux-density at the test area. 


rey (SERI—9020/12, a 176) Radiation heater 
for high temperature solar engines. Mattick, A.T. 
(Univ. of Washington, Seattle). 1980. NTIS, PC All/MF 
A01. Order Number DE82000716. 
From User’s Association annual meeting; Las Cruces, NM, 


USA oe Apr 1980). 

A radiation heater in which focussed solar radiation is ab- 
sorbed directly in a flowing gas can produce gas temperatures of 
2000 to 4000°K with small reradiation losses. The heated gas can 
be used in high temperature energy conversion machinery to yield 
very high conversion efficiencies. Whereas solid surface absorbers 
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are limited to modest temperatures (= 1000°K) due to materials 
limitations and also radiate at the peak surface temperature, the 
flowing gas absorber has no such limitation and the gas reradiation 
is trapped by virtue of a favorable temperature gradient. An analy- 
sis of radiative and convective heat transfer in the radiation heater 
is described using a simple one-dimensional model. The gas tem- 
perature profile and reradiation losses are presented as functions of 
flow parameters and spectrum. While a gray gas ap- 
proximation leads to effective reradiation trapping and high peak 
temperatures (20% reradiation losses at 3100°K versus 40% losses 
for a solid surface), a greenhouse effect for nongray gases is shown 
to yield even smaller losses for a suitably chosen spectrum (< 10% 
losses at 3000°K for an optimal two-band spectrum). 


21337 (STTFUA—81/11, pp c Solar repowering cen- 
tral molten salt receiver system and users’ requirements. 
Weber, E.R. (Arizona Public Service Co., Phoenix). Jul 
1981. NTIS, PC AI15/MF A0Ol. Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

System analysis and conceptual design of solar central 
repowering concept using molten salt (60% NaNOs, 60% KNOs by 
weight) have been performed. Analyses have developed various 
repowering levels (40 to 115 MW/sub e/), storage capacities (1 to 6 
full power hours), and solar subsystem configurations. Economic 
analyses support the final system selection based on minimization of 
plant cost with maximum displacement of oil/gas. A selected 100% 
repowering level of the 115 MW/sub e/ existing oil/gas-fired steam 
plant will save an estimated 342,000 barrels of oil per year. Effec- 
tive repowering demonstration, leading to commercialization, re- 
quires development and testing of actual components and subsys- 
tems for which users require performance and reliability data are 
identified, along with areas of concern. 


(STTFUA—81/11, pp 25-31) Meeting the utility 
industry's needs at the central receiver test facility. n, 
J. (Texas Electric Service Co., Fort Worth). Jul 1981. 
NTIS, PC A15/MF AO1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

A study is discussed which examined the economic and tech- 
nical feasibility of partially repowering an electric power generat- 
ing unit in Texas with solar central receiver technology. The utili- 
ties’ requirements for solar thermal applications are stated and util- 
ity management philosophy is discussed. Questions of life-cycle cost 
and reliability are considered. (LEW) 


in solar adler, M. (Exxon Enterprises, 
Inc., Florham Park, NJ). Jul 1981. NTIS, PC A15/MF A011. 
Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

A project is discussed in which the preliminary design of a 
6000-m*/day, totally solar-powered sea water desalination plant is 
studied. The cost and economics of commercial plants are dis- 
cussed, as well as plans for a demonstration plant to be built in 
Saudi Arabia. The system is designed for about 18 hours of thermal 
storage, and molten salt is used to heat steam for passage through a 
steam turbine. Two desalination processes are considered: a multi- 
ple effect distillation system and reverse osmosis. Solar energy is 
collected by means of a central receiver. (LEW) 


21339 (STTFUA—81/11, pp 47-60) User requirements 
desalination plants. N: i 


21340 (STTFUA—81/11, pp 61-67) Economic require- 
ments for central receiver commercialization. Ives, J.K.; Will- 
cox, W.W. (Rockwell International, Canoga Park, CA). Jul 
1981. NTIS, PC A15/MF A0l. Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 

for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 
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Work is reported which provides quantitative estimates of 
the investments required by government, utilities, and the manufac- 
turing sector to meet the displacement goals for central receiver 
technology. Several scenarios, assuming 0.1, 0.5, and 1.0 quad/year 
provided by central receivers, were evaluated to determine the 
effect on commercial attractiveness and to determine the cost to 
government to bring about commercialization of central receivers. 
Several approaches for government incentives were considered, in- 
cluding utility/government cooperative, manufacturer/utility/gov- 
ernment cooperative, and manufacturer/government cooperative. 
(LEW) 


21341 (STTFUA—81/11, pp 199-207) Testing of water/ 
steam central receivers. Pauckert, R. (Rockwell Internation- 
al, Canoga Park, CA). Jul 1981. NTIS, PC A15/MF AO1. 
Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 

for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The receiver of the 10 MW Pilot Plant is described, as is a 

m to simulate operation of a single receiver pre- 

peo or boiler module for the CRTF tests. The tests were con- 
ducted over the range of anticipated boiler heat flux conditions 
with lateral gradients exceeding those expected at the Pilot Plant. 
Issues addressed by the tests include Pilot Plant efficiency, open 
and closed loop control tests for finalizing control system design, 
flow instabilities, and panel life. The differences between Pilot 
Plant, commercial, and advanced receivers are summarized. Poten- 
tial CRTF tests complementing Pilot Plant tests, addressing com- 
mercial receiver panel thermodynamics, and regarding panel ther- 
modynamics and controls for advanced receivers are discussed. 
(LEW) 


21342 (STTFUA—81/11, Boeing Ex Experience in 

solar receivers. Bartlett, B. Boe oe nits ce and 
Construction Co., Seattle, WA). 74 19 1981. S, PC A15/ 
MF AO1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

A bench model solar receiver's construction features are il- 
lustrated, and the assumed path of free convective air flow is 
shown. Required design data for gas-cooled cavity receivers are 
outlined. The receiver's conversion efficiency is graphed versus 
solar input, and the heat load balance is graphed. The status of the 
testing, including materials performance of the insulation, is out- 
lined, and the breakdown of the study is enumerated in four phases. 
The aperture rim protection is outlined, and areas of further study 
and testing are summarized. (LEW) 


21343 ig Shaheen 5 1/11, p Rockwell 217-224) Liquid sodium re- 


ceiver test. Johnson, T.L well International, Canoga 
Park, CA). Jul 1981. NHS PC AI15/MF AOl. Order 
Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

A liquid sodium-cooled receiver test article to be tested at 
the Central Receiver Test Facility is described and compared with 
the receiver that it represents. The panel design, instrumentation, 
and the sodium loop are discussed. (LEW) 


21344 (STTFUA—81/11, pp 225-239) Heat pipe receiv- 
er. Bienert, W.B. (Dynatherm Corp., Cockeysville, MD). 
Jul 1981. NTIS, PC A15/MF AOl. Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The parameters of a typical heat pipe receiver are discussed. 
The state-of-the-art of heat pipe technology is briefly reviewed. 
Two development milestones are discussed: the preliminary lifetest 
results of representative liquid metal heat pipes and the solar testing 
of a receiver module at the Advanced Components Test Facility. 
Needs for additional development and solar testing of components 
and subsystems are presented. (LEW) 


14 SOLAR ENERGY 
1407 Solar Thermal Power Systems 


21345 (STTFUA—81/11, pp 241-251) Liquid —-. 
molten salt, and air/rock storage for solar central receiver 
power plants. Thomson, W.B. ockwell International, 

oll Park, CA). Jul 1981. S, PC A15/MF AOl. 
Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 

for long-term system performance; Albuquerque, NM, USA 

Jan 1981). 

e ici icesiesb noiemieadssinabees dan dente iadaaidty 
ered for solar central receiver power plants. These are liquid 
sodium, molten salt, and air/rock. Data are presented on the basis 
of a 100-MWe, standalone plant having a solar multiple of 1.5 and 
steam conditions of 1000°F/1800 psia. The reference plant has a 
storage time of 3.0 hours, but plants with much greater storage ca- 
pacities are considered. The properties of the storage media are 
compared, as are storage costs. The impacts of storage on the plant, 
the cost of power, and on the utility network as a whole are dis- 
cussed. (LEW) 


21346 (STTFUA—81/11, oP 315-325) Industrial solar 
total energy systems. Rogan, J.E. (McDonnell Dou As- 
tronautics Co., Hunti Beach, CA). Jul 1981. S, PC 
A15/MF A01. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The » wjective of this DOE-sponsored program was to define 
solar energy systems that are technically and economically feasible, 
can satisfy all or part of selected industry demands, and to deter- 
mine the market potential of such systems. The primary emphasis 
was placed on the application of total energy systems where the in- 
dustrial process heat, electrical demands, and space heating and 
cooling are satisfied at maximum possible efficiency. Industrial 
energy usage was first determined, leading to a survey of those 
which were energy intensive. The survey yielded the necessary in- 
dustrial demand data so that first-level designs could be accom- 
plished. Concurrently with the industry survey, subsystem method- 
ologies were established in the areas of collector performance and 
sizing, thermal storage, energy conversion, and heat transport. 
More than 40 first-level designs were generated allowing a prelimi- 
nary ranking and selection of industries for the conceptual design 
phase. These industries were: meat packing, fluid milk, sugar beets, 
asphalt materials, and concrete block. Conceptual designs were 
then generated for each primary location and three additional loca- 
tions as dictated by previously established industrial influence 
zones. These designs were then used to determine system econom- 
ics and ultimately market penetration. All of the selected industries 
yielded positive returns on investment in the small central receiver 
configuration thereby validating the selection. 


21347 Signal voter. Goodwin, R.L. (to 
Energy). US Patent 4,264,955. 28 Apr 1981. 
Nov 1978. vp. 

PAT-APPL-957633. 

A voter for providing a single accurate output signal that is 
derived from the closest two signal levels of three input signals , 
each of which signals represents a measurement of the same phe- 
nomena. By means of the voting circuit, the signals are first sorted 
by level of amplitude and then ranked as highest, middle or lowest. 
The highest or lowest signal that is furthest from the middle signal 
is rejected, while the other highest or lowest signal is selected for 
processing. The selected high or low signal is then averaged with 
the middle signal to provide the output signal. 


ent of 
iled date 3 


21348 Operational evaluation of a 150 kW solar thermal 
power plant. Larson, D.L. (Univ. of Arizona, Tucson). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Ene Society: 4.1: 309-313(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Construction of a 150 kW solar thermal-electric power plant 
on an irrigated farm near Coolidge, Arizona was completed in Oc- 
tober 1979. The plant includes over 2100 m? of parabolic trough 
collectors and an organic Rankine cycle, turbine engine. The plant 
is interconnected with the electrical utility grid. Operation is pro- 
viding an evaluation of plant subsystem performance and equipment 
operational and maintenance requirements. 
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21349 Power converters for dishes. Truscello, 
V.C.; Williams, A.N. (Jet Propulsion Lab., Pasadena, CA). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 319-323(1981). 
(CONF-810509—(Vol.1)). Philadelphia, PA, USA (26 May 
1981). 

The development status of receivers and power conversion 
units to be used with parabolic dish concentrators is presented. Ap- 
plications are identified, and the key role played by the power con- 
verter element of the collector module is emphasized. The electri- 
cal output of the 11-meter-diameter dish modules which are being 
developed varies up to a maximum of about 25 kilowatts, depend- 
ing on the thermodynamic cycle of the power converter. Three 
power conversion units are being developed: an organic Rankine, 
an air Brayton, and a Stirling. The development program for the 
receivers and the power conversion units is described in detail. 


Development of the EE-1 small community solar 
thermal power system. Pons, R.L. (Ford Aerospace and 
Communications Corp., Newport Beach, CA). Proceedings 
> Annual Meeting - American Section of the International 

r Energy Society; 4.1: 329-333(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The development status of the EE-1 Small Community Solar 
Thermal Power Experiment (SCSE Program) is presented. Current 
activities on the Phase II single module development effort are pre- 
sented, together with plans for a Phase III 1 MW/sub e/ demon- 
stration plant. A description of the various subsystems and compo- 
nents is given with a brief review of their development back- 
ground. Latest performance figures are given for a 1 MW/sub e/ 
plant, based on 56 power modules, each consisting of a 12m para- 
bolic dish concentrator, a cavity receiver, an organic Rankine 
power conversion subsystem and a ground-mounted solid-state rec- 


21351 Shenandoah Solar Total Energy Project. Leonard, 
J.A.; Hunke, R.W. (Sandia National Labs., Albuquerque, 
NM). Proceedings of the Annual Meeting - American Section 
of the International Solar Energy Society; 4.1: 334-338(1981). 
emai cmt Philadelphia, PA, USA (26 May 


The design of the world’s first solar total energy plant in the 
private sector has been completed and construction is underway. 
The project, a major element of the Department of Energy's Solar 
Thermal Program, is the Solar Total Energy Project at Shenando- 
ah, Georgia. When operational in early 1982, the solar plant will 
furnish electrical power, process steam, and other thermal energy 
to a nearby knitwear factory. The solar system consists of a collec- 
tor field containing 114 parabolic dish collectors which supply ther- 
mal energy at 400°C to drive a 400 kW multi-stage Rankine cycle 
turbine generator. Some steam is extracted from the turbine and 
supplied to the knitwear manufacturing processes. The system will 
be grid-connected, and the Georgia Power Company, through a co- 
operative agreement with DOE, is a participant in the project. In- 
cluded are: (1) a description of the system and components being 
installed; (2) a summary of performance testing of the extraction 
turbine and of four prototype parabolic dish collectors; and (3) a 
discussion of design considerations and insights which have general 
applicability to solar thermal system designs. 


21352 Design options for low cost thermal transport 
piping networks for point focusing parabolic dish solar ther- 
mal systems. Fujita, T.; Revere, W.; Biddle, J.; Awaya, H.; 
DeFranco, D. (Jet Propulsion Lab., Pasadena, CA). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society; 4.1: 339-343(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 
Design options are investigated for low-cost thermal trans- 
port piping networks that are used to supply heat generated by 
parabolic dish solar thermal systems to a wide range of thermal ap- 
plications. These options include (1) working fluids of steam, Ther- 
minol, and draw salt; (2) packing factors (reflecting the spacing of 
dishes) which range from 0.3 to 0.5; and (3) supply and return tem- 
peratures covering a range from 38°C (100°F) to 510°C (950°F). In 
addition, design variations involving the incorporation of flexible 
hoses to reduce piping network installation costs are investigated, 
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and transient heat soak losses associated with cloud passage and 
evening shutdown are evaluated. 


21353 Solar repowering central molten salt receiver 
system and interface its. Weber, E.R. (Arizona 
Public Service Co., Phoenix); DeRocher, W.L. Jr. Proceed- 
ings of the Annual Meeting - American Section of the Interna- 
tional Solar Energy Society; 4.1: 356-360(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

System analyses and conceptual design of solar central re- 
ceiver repowering concept using molten salt (60% NaNOs, 40% 
KNOs by weight) have been performed. Analyses have developed 
various repowering levels, storage capacities and solar subsystem 
configurations. Economic analyses support the final system selec- 
tion based on minimization of plant cost with maximum displace- 
ment of oil/gas. A selected 100% repowering level of the 115 
MWe existing oil/gas fired steam plant will save an estimated 
342,000 barrels of oil per year for an annual savings of $5,334,000 
(1980 $). 


21354 Heliostat for volume production. Pietsch, J.A. 
(Northrup, Inc., Hutchins, TX); Blake, F.A. Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 361-365(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

After several generations of design, heliostats show promise 
of emerging as viable volume-produced hardware. A recently com- 
pleted design includes attributes which are typical of mature prod- 
ucts. A unique aspect of this product is that even though it is de- 
signed for high volume it can also be produced at low and moder- 
ate volumes at reasonable costs. Virtually all components used to 
fabricate the heliostat are off-the-shelf volume-produced hardware 
being utilized in other industries. Cost reductions which develop 
with volume will generally come from more conveniently located 
component suppliers or establishing captive, dedicated manufactur- 
ing facilities. Throughout the evolution from low volume produc- 
tion to high volume production the design remains essentially the 
same. A detailed account of this heliostat design approach is pro- 
vided along with a description of a realistic production and com- 
mercialization scenario which should contribute to successful cen- 
tral receiver applications in the early 1980's. 


21355 Cavity radiation model for solar central receivers. 
Lipps, F.W. (Univ. of Houston, TX). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 376-380(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

The Energy Laboratory of the University of Houston has 
developed a computer simulation program called CREAM (i.e., 
Cavity Radiations Exchange Analysis Model) for application to the 
solar central receiver system. The zone generating capability of 
CREAM has been used in several solar re-powering studies. 
CREAM contains a geometric configuration factor generator based 
on Nusselt’s method. A formulation of Nusselt's method provides 
support for the FORTRAN subroutine NUSSELT. Numerical re- 
sults from NUSSELT are compared to analytic values and values 
from Sparrow's method. Sparrow's method is based on a double 
contour integral and its reduction to a single integral which is ap- 
proximated by Guassian methods. Nusselt’s method is adequate for 
the intended engineering applications, but Sparrow’s method is 
found to be an order of magnitude more efficient in many situa- 
tions. 


21356 Thermodynamic limits on solar thermal power. 
Adler, C.G.; Coulter, B.L.; Byrd, J.W. (East Carolina 
Univ., Greenville, NC). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 386-390(1981). (CONF-810509—(Vol.1)). Philadeiphia, 
PA, USA (26 May 1981). 

A study of solar, thermal power plants is described. The 
method allows for the treatment of the plant operation under both 
steady state and cyclic conditions. This latter description is most 
useful since the actual performance of a functioning plant will 
closely conform to this condition. The approach used in this study 
does not assume a simple Carnot efficiency. 
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21357 Comparison of five solar electric technologies: 
discussion. Stromberg, R.P. (Sandia National Labs., 
Albuquerque, NM). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 391(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

Systems for generation of electricity with various thermal 
and photovoltaic technologies have been under intensive develop- 
ment for several years. The technology has reached the stage 
where several systems of various sizes which supply standard 60 Hz 
power are now either built or in construction. This panel discussion 
is an effort to offer up to date information on current status, as well 
as on-going work in each area. 


Panel discussion: comparison of five solar electric 
logies. Highlights: solar central receiver systems. Batt- 
leson, K.W. (Sandia National Labs., Livermore, CA). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society; 4.1: 392(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 
Panel discussion highlights concerning solar central receiver 
systems are summarized. The development status of central receiver 
systems is presented. The output of Solar One, the 10-MWe pilot 
plant, is compared to that of solar technologies, and some of the 
relative cost and engineering advantages of central receiver systems 
are presented. 


21359 Comparison of parabolic dish systems with other 
solar technologies. Truscello, V.C. (Jet Propulsion Lab., 
Pasadena, CA). Proceedings of the Annual Meeting - Ameri- 
can Section of the International Solar Energy Society; 4.1: 
393(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

The parabolic dish solar thermal system has intrinsic per- 
formance advantages over competing solar technologies that in the 
long run will result in its widespread usage. The genesis of this ad- 
vantage is indicated, the present and near-term cost picture is pre- 
sented, and the long-term potential of the systems is projected. 


21360 Solar thermal test facilities and Users Association. 
Smith, F.B. (STTF Users Association, Albuquerque, NM). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Ene Society; 4.1: 395-399(1981). 
aie -810509—(Vol.1)). Philadelphia, PA, USA (26 May 


High-temperature solar research is being supported by the 
Solar Thermal Test Facilities Users Association on several solar 
thermal test facilities in the United States and abroad, under spon- 
sorship of the Department of Energy. The test facilities are de- 
scribed, located in Albuquerque and White Sands, New Mexico; 
Atlanta, Georgia; Edwards Air Force Base, California; and Odeillo, 
Font-Romeu, France. The Users Association program is also sum- 


21361 Comparison of test results with a nonlinear dynam- 

ic model of a solar-powered once-through boiler. Zondervan, 

K.L.; Schiring, E.E. (Aerospace Corp., El Segundo, CA). 

Proceedings of the Annual Meeting - American Section of the 

International Solar Energy Society; 4.1: 410-414(1981). 

— Philadelphia, PA, USA (26 May 
981). 

Transient and steady-state performance comparisons are pre- 
sented between a nonlinear thermal hydraulic model of a solar- 
powered once-through steam generator, or receiver panel, and the 
actual device. The performance comparisons are based on the re- 
sponse of the receiver panel and its model to insolation and flow 
rate step transients. The impact of several model simplifications on 
model performance is also discussed. The testing on the receiver 
panel was performed at the Central Receiver Test Facility (CRTF), 
which is operated by DOE/Sandia Laboratories at Albuquerque, 
New Mexico. The flow rate changes were introduced by com- 
manding a change in lift of the receiver inlet water control valve. 
The insolation changes were made by slewing groups of ten helios- 
tats. Measurements of flow rate, heat flux, metal and fluid tempera- 
tures and pressure at different locations were recorded. 
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21362 First results of steam receiver at JPL’'s 
parabolic dish test site. Owen, W. (Jet ulsion Lab., 
Pasadena, CA); Bank, H.; Otth, D.; Wright, ; Hagen, T. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Ene asdelpha 4.1: 415-418(1981). 
mae -1)). PA, USA (26 Ma 
Initial testing of the 80 kWth steam receiver manufactured 
for the Jet Propulsion Laboratory (JPL) by Garrett AiResearch, 
Torrance, California, has been completed using the 11-meter (36- 
foot) diameter Test Bed Concentrator (TBC) at the JPL Parabolic 
Dish Test Site at Edwards Test Station. Steam at 14 MPa (2000 
psia) and 700°C (1300°F) with about 370°C (665°F) super heat was 
produced in a stable mode. A wide range of operating conditions 
below these limits was demonstrated without any marked instabil- 
ities in flow, pressure, or temperature. Efficiencies ranged from 
80% to 92% depending on environmental and operating conditions. 


21363 ACTF mirror design program. Owen, J.J. III; 
—_ H.L.; Elfe, T.B.; Brown, C.T. (Georgia Inst. of 

Atlanta). Proceedings of the Annual Meeting - Ameri- 
can Section of the International Solar Ene Socieny 4.1: 419- 
421(1981). (CONF-810509—(Vol.1)). "Philadelphia, PA, 
USA (26 May 1981). 

Heliostat mirrors deployed at a major solar energy research 
facility have been evaluated and found to be significantly different 
from the expected spherical shape. Subsequent research has led to 
the development of a shaping mechanism which improved mirror 
profile and flux pattern. 


21364 Testing of a heat pipe central receiver module at 
the advanced components test facility. Wolf, D.A. (Dynath- 
erm Corp., Cockeysville, MD); Tarter, J.O. Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 427-431(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Two feasibility studies have established baseline designs and 
performance requirements for heat pipe central solar receivers for 
Brayton cycle power generation systems. In a program sponsored 
by the Solar Energy Research Institute, an experimental heat pipe 
module was fabricated and tested at the Department of Energy's 
Advanced Component Test Facility (ACTF) on the Georgia Tech 
campus in Atlanta, Georgia. The experimental module replicates 
the illuminated surface of the baseline receiver. It consists of seven 
full-scale sodium heat pipes (diameter = 6 cm, length = 90 cm). 
The pipes are cooled by water-cooled gas-gap calorimeters which 
enable accurate measurement of heat pipe power throughput and 
wide ranges in temperature control. The module was tested in the 
solar beam for a total of 21 hours. Tests were conducted under 
steady state insolation conditions, under simulated diurnal start-up 
conditions, and with natural and induced cloud cover transients. In- 
cident flux levels at the receiver surface reached 90 W/cm? Suc- 
cessful start-up was achieved at rates equivalent to cold receiver 
start-up to full power in 10 minutes. The module was also success- 
fully operated with one heat pipe purposely failed. The test results 
demonstrate that heat pipes are capable of meeting the steady state 
and transient performance requirements of Brayton cycle receivers. 


21365 Development and testing of a fluidized bed solar 
thermal receiver. Bachovchin, D.M. (Westinghouse Electric 
Corp., Pittsburgh, PA); Archer, D.H.; Neale, D.H.; Brown, 
C.T.; Lefferdo, J.M. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 432-436(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

Requirements for effective solar thermal receivers are com- 
pared with the characteristics of fluidized beds to demonstrate the 
compatibility of the two technologies. The Westinghouse design 
and construction of a solar thermal fluidized bed air heater for in- 
dustrial process heat is described. Tests of the unit with concentrat- 
ed solar radiation at the Georgia Tech Advanced Components Test 
Facility are outlined and receiver performance is evaluated. . 
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21366 Evaluation of candidate catalysts for an ammonia- 
based solar thermochemical receiver. Nandy, S.; Lenz, T.G.; 

Haris, J.A.; Wright, J.H. (Colorado State Univ., Fort Col- 

lins). Proceedings of the Annual Meeting - American Section 


of 
the International Solar Ene nergy Society; 4.1: 437-440(1981). 


— Vol.1)). eiphis PA, USA (26 May 
98 

An experimental program is under way to determine the 
feasibility of using a reversible ammonia dissociation-synthesis reac- 
tion to collect and transport high temperature solar energy. Differ- 
ent heat and mass transfer rate limiting steps for this reaction are 
being analyzed. Current experimental work centers on evaluation of 
activities of nickel and iron catalysts (on a- and ‘y-Al,Os substrates). 
This paper describes experimental evaluation of the activities of 
these ammonia dissociation catalysts. For example, we found 6.9 
weight % Ni on a-Al,Os substrate to have an activation energy of 
about 50 kcal/gm mole in high pressure ammonia dissociation. 


21367 Solar cogeneration for copper smelting. Curto, P. 
(Gibbs and Hill, Inc., New York, NY); Gillespie, A. Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society; 4.1: 732-736(1981). (CONF- 
810509—(Vol. 1)). elphia, PA, USA (26 May 1981). 

Work is reported on designing a system for solar repowering 
of a cogenerating flash smelting furnace that produces copper and 
sulfuric acid. Smelter energy requirements are listed and the pro- 
posed project is described. Several modifications to existing equip- 
ment and additional investment in the plant are listed that are nec- 
essary as a result of the solar power system improvement. Expected 
enhancements of the smelting process performance are discussed 
and the economics of the project are examined. (LEW) 


21368 Solar facilities design integration submitted of re- 
ceiver subsystem fabrication (Engineering Materials). (Mc- 
Donnell Dou Astronautics Co., Huntington Beach, CA 
E—2709). 
236 aperture cards. 
Drawings and specifications for the receiver subsystem and 
the thermal storage subsystem for the 10 MWe solar pilot plant 
proposed for construction at Daggett, California, are given. (WHK) 


1408 Ocean Thermal Gradient And Salinity Gradient 
Power Systems 


REFER ALSO TO CITATION(S) 23175, 23176 


21369 (CONF-811212—5) Hydraulic air 7. -~—" 4 
ocean thermal energy conversion applications. Chen, F.C.; 
Golshani, A. (Oak Ri Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 12p. NTIS, PC A02/MF AO1. 
Order Number DE82005198. 

From 4. international conference on alternative energy 
sources; Miami Beach, FL, USA (14 Dec 1981). 

A hydraulic air compressor, which requires no mechanical 
moving parts, but only a downward flow of water to accomplish 
air compression and which operates at a nearly isothermal mode, 
can be an alternative for the noncondensible gas disposal of an 
Ocean Thermal Energy Conversion (OTEC) open-cycle power 
system. An air compressor test loop was assembled and operated to 
obtain test data that would lead to the design of an OTEC hydrau- 
lic air compressor. A one-dimensional, hydraulic gas compressor 
computer model was employed to simulate the laboratory experi- 
ments. Based on the computer model and the preliminary test re- 
sults, the feasibility of optimizing the performance of an OTEC 
noncondensible gas disposal system using a hydraulic air compres- 
sor was assessed. 


21370 (DOE/ET/21002—T20) OTEC 
technical progress 


support services 
quarterly report No. 14, 15 August 1981-14 
November 1981. (VSE Cor Corp., Alexandria, VA (USA)). Nov 
1981. Contract AC02-78 21002. 15p. NTIS, PC A02/MF 
A011. Order Number DE82005470. 

The progress in the areas of system integration, system engi- 
neering, and management services is reported. The effort is divided 
into seven tasks: survey, analysis, and evaluation of technical pro- 
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gram status; program technical monitoring; development and imple- 
mentation of methodology for identification, evaluation, and trade- 
&. for major subsystem configurations; technical assessments; 

OTEC system integration; environment and siting considerations; 
and transmission subsystem considerations. (LEW) 


1409 Solar Thermal Utilization 


REFER ALSO TO CITATION(S) 20936, 21154, 21158, 21199, 21244, 21311, 
21327, 21327, 21330, 21331, 21332, 21367, 21466, 21519, 21523, 22162, 22162, 
22168, 22174, 23347 


21371 (BNL—30140) } mg heat pumps for solar-as- 
sisted heat- Catan, M.A. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CHO00016. 7p. (CONF-810865—5). NTIS, PC A02/MF 
AO0l. Order Number DE82004798. 

From Solar world forum; Brighton, UK (23 san 1). 

Work at Brookhaven National Laboratory (BNL) investi- 
gates the design of optimal heat pumps for solar assisted heat pump 
(SAHP) systems. Heat pump designs suitable for two generic sys- 
tems, identified in the course of recent analytical work, are being 
studied. These are series SAHP systems operating at evaporator 
temperatures in the -5 to 10°C range and those operating at evapo- 
rator temperatures in the 10 to 35°C range. A heat pump simulator 
has been constructed with liquid based source subsystem and two 
load subsystems, one for testing air cooled condensers and one for 
testing water cooled condensers. Heat pumps tested were composed 
of various components including several types of variable and fixed 
capacity compressors, two types of expansion devices, and heat ex- 
changers varying in size and type. Refrigerant pressures and tem- 
peratures, water and air temperatures, and flowrates, air moisture 
content, compressor and parasitic power consumption were meas- 
ured under transient and steady state operating conditions appropri- 
ate for the system being simulated. Heat pump performance data 
demonstrating the devices used to achieve high coefficients of per- 
formance (COP) under various SAHP conditions are presented. In- 
cipient and future work is described. 


21372 (BNL—30267) Design and construction of a dem- 
onstration residence utilizing natural thermal storage. Jones, 
R.F.; Ghaffari, H.T. (Brookhaven National Lab., Upton, 
NY (USA)). 1981. Contract AC02-76CHO00016. 8p. ( 
810865—7). NTIS, PC A02/MF AOl. Order Number 
DE82005508. 

From Solar world forum; Brighton, UK (23 Aug 1981). 

The Brookhaven House is an energy conserving residence 
which demonstrates how thermal mass combined with solar energy 
can be used to reduce heating costs in a conventional single-family 
house. The purpose of the project was to develop a prototypical 
house design that could result in immediate energy savings by being 
an acceptable, attractive design to developers, builders, and home 
buyers. Investigations were limited to only materials and methods 
of construction that were considered presently available and of 
Natural Thermal Storage design. Natural thermal storage is simply 
the heat storage obtained through architectural application of mas- 
sive building materials integrated into the living space and structure 
of a residence. The research work involved analyzing many builda- 
ble configurations of thermal mass and combining their potential 
benefit with a variety of energy sources. It has been concluded that 
relatively thin mass walls of masonry directly irradiated through a 
multiglazed south facing aperture can significantly reduce annual 
heating requirements. 


21373 (BNL—30268) Thermal performance of the Brook- 
haven natural thermal storage house. Ghaffari, H.T.; Jones, 
R.F. (Brookhaven National Lab., Upton, NY (USA)). 1981. 
Contract AC02-76CH00016. 12p. (CONF-810865—8). 
NTIS, PC A02/MF AO1. Order Number DE82005507. 

From Solar world forum; Brighton, UK (23 Aug 1981). 

In the Brookhaven natural thermal storage house, an energy- 
efficient envelope, passive solar collectors, and a variety of energy 
conservation methods are incorporated. The thermal characteristics 
of the house during the tested heating season are evaluated. Tem- 
perature distributions at different zones are displayed, and the ef- 
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fects of extending heating supply ducts only to the main floor and 
heating return ducts only from the second floor are discussed. The 
thermal retrievals from the structure and the passive collectors are 
assessed, and the total conservation and passive solar contributions 
are outlined. Several correlation factors relating these thermal beha- 
viors are introduced, and their diurnal variations are displayed. Fi- 
nally, the annual energy requirements, and the average load factors 
are analyzed and discussed. 


21374 (DOE/CS/30438—T1) Solar energy hot water 
heating and electric utilities. A model validation. Final report. 
(Pennsylvania Univ., Philadelphia (USA). School of Public 
and Urban Policy). Oct 1981. Contract AC02-80CS30438. 
4lp. NTIS, PC A03/MF A0O1. Order Number DE82005485. 

TRNSYS is a residential solar simulation program designed 
to provide detailed simulations of individual solar systems com- 
posed of almost any presently used residential solar technology. 
The model is described and a validation of the model is presented 
using a group of domestic solar hot water systems in the metropoli- 
tan Philadelphia area. The collection and reduction of the data used 
is discussed, and the TRNSYS modeling of the systems is present- 
ed. The model results are given and a sensitivity analysis of the 
models was performed to determine the effect of input changes on 
the electric auxiliary backup consumption. (LEW) 


21375 (DOE/CS/31589—T10) Performance predictions 
of silica-gel desiccant dehumidifiers. Mathiprakasam, B.; 
Lavan, Z. (Illinois Inst. of Tech., Chicago (USA)). Jan 
1980. Contract AC03-77CS31589. 8ip. (DES 80-3). NTIS, 
PC A0S5/MF A0O1. Order Number DE82003367. 

The analysis of a cross-cooled desiccant dehumidifier using 
silica gel in the form of sheets is described. This unit is the princi- 
pal component of solar powered desiccant air conditioning system. 
The mathematical model has first been formulated describing the 
dynamics of the dehumidifier. The model leads to a system of non- 
linear coupled heat and mass transfer equations for the sorption 
processes and linear heat transfer equations for the purging process- 
es. The model accounts for the gas film resistance and for the mois- 
ture diffusion in the desiccant. The governing equations are solved 
by a finite difference scheme to obtain periodic steady state solu- 
tions. The accuracy of the theoretical predictions is ascertained by 
comparing them with the experimental results. The performance of 
the dehumidifier, for a chosen set of initial conditions and dehumi- 
difier parameters, has also been given. 


21376 (DOE/CS/35456—T1) Integral: collector solar 
solar membrane and external rock storage. 


greenhouse using 

Droll, P.W. (Southwall Corp., Palo Alto, CA (USA)). 31 
Dec 1980. Contract AC05-77CS35456. 43p. NTIS, PC A03/ 
MF AO1. Order Number DE82003712. 

The results of a three-year study to evaluate engineering as- 
pects of converting a commercial greenhouse to more effectively 
used solar energy as a heating source are summarized. The solar 
retrofit greenhouse and nine other similar buildings are located in 
northern California. They are large Quonset style greenhouses 
glazed on all curved surfaces with a conventional corrugated fi- 
berglass covering. The solar retrofit building was modified in 1978 
by installing on the inside surface of the original corrugated fiberg- 
lass three air-separated layers of a material called Solar Membrane 
which reduces convective losses through the overlapping fiberglass 
panels and effectively prevents long wave infrared transmission out 
of the greenhouse. A large above-ground rock storage bin was also 
constructed. Two control buildings were also monitored, one for 
two years, and the second for only the second year. The measured 
values of electrical and gas consumption indicate that the modified 
solar building: (1) used less than 50% of the gas by the two-year 
control building, and (2) used 40% less gas than the one-year con- 
trol building. Detailed mechanical design data are included, along 
with a development of the computer program used to predict 
actual modified and unmodified greenhouse performance. Good 
agreement was obtained between actual performance and the theo- 
retical values predicted by the simulation. (LEW) 
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21377 (DOE/RS5/10216—1) Midwest aap rime fe 
ogy small grants Final report: solar 
view Park facility. (City Water, Light and oot Spring 
field, IL (USA). 10 Nov 1981. Contract FG02-80R5 To2t 
9p. NTIS, PC A02/MF AOl1. Order Number DE82004901. 
A project is summarized which involved the weatherization 
and insulation of a previously unheated frame park building and the 
installation of a Trombe wall to provide passive solar heating. 
Original plans and modifications of the plans are discussed. The 
buildings was fully insulated and improved drainage was provided 
around the buildings. Air locks were installed around all doors. A 
natural ventilation system is used in conjunction with ceiling fans. 
Smaller energy-efficient windows were installed and timer-operated 
exterior doors cover the Trombe wall. An energy-efficient land- 
scape plan was also developed. Future plans are discussed. (LEW) 


21378 (ERC-R—80031) Design and validation of « ther- 
mal simulator for solar-system performance testing. Kotas, 
J.F.; Wood, B.D.; McNeill, B.W.; Evans, D.L. — 
State Univ., Tempe (USA). Coll. of pyre Fee 

plied Sciences). Aug 1981. Contract AC03-79CS. 

144p. NTIS, PC A0O7/MF AOl. Order aut 
DE82005589. 

An apparatus has been designed and built which can simu- 
late any liquid thermal heating process up to a maximum heat rate 
of 10.5 kW. Four in-line water heaters of varying power levels pro- 
vide energy in discrete steps. Each heater is interfaced by a series 
of relays to a minicomputer, which also monitors fluid stream tem- 
peratures. Time constants and steady state power levels for each 
heater for six different flowrates were found. Two modes of heat- 
ing element control were devised. The first, steady state control, 
took the desired heat rate and matched it to the closest available 
discrete steady state level. The second, dynamic control, assumed 
each heating element could be described by a first order differential 
equation and controlled each heater accordingly. It was shown that 
dynamic heater control minimized the difference between the de- 
sired heat rate and the simulator heat rate much better than the 
steady state control algorithm. Mathematical models of a flat-plate 
collector and residential cooling load were developed. The accura- 
cy of the collector simulation was tested by duplicating an 
ASHRAE Standard 93-77 test of a commercial flat-plate collector. 
Simulator thermal output was observed to deviate a maximum of 
3% from the actual collector output under the identical operating 
conditions. Finally, a five hour flat-plate collector test and a four 
hour cooling load test were run to substantiate the ability of the 
simulator to conduct such simulations. 


21379 (ERC-R—81013) Residential so) 
chiller thermal dynamics. Guertin, J.M.; Wood, B.D.; 
McNeill, B.W. (Arizona State Univ., Tempe (USA). Coll. of 
Engineerin and Applied Sciences). Mar 1981. Contract 
AC03-79CS30203. 130p. NTIS, PC A0O7/MF AOl. Order 
Number DE82005590. 

Research is reported on the transient performance of a com- 
mercial residential 3 ton lithium bromide-water absorption chiller 
designed for solar firing. Emphasis was placed on separating the 
chiller response from that of the entire test facility so that its tran- 
sient response could solely be observed and quantified. It was 
found that the entire system time response and thermal capacitance 
has a major impact on performance degradation due to transient 
operation. Tests run to ascertain computer algorithms which simu- 
late system isolated chiller performance, revealed processes hitherto 
undocumented. Transient operation is simulated by three distinct al- 
gorithms associated with the three phases of chiller operation. The 
first phase is start up time. It was revealed during testing that the 
time required to reach steady state performance values, when the 
chiller was turned on, was a linear function of steady state water 
supply temperatures. The second phase is quasi steady state per- 
formance. Test facility's performance compared favorably with the 
manufacturer's published data. The third phase is the extra capacity 
produced during spin down. Spin down occurs when the hot water 
supply pump is turned off while the other system pumps remain op- 
erating for a few minutes, thus allowing extra chiller capacity to be 
realized. The computer algorithms were used to generate plots 
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which show the operational surface of an isolated absorption chiller 
subjected to off design and transient operation. 


21380 (ERC-R—81027) Dynamic analysis and simulation 
of a large-scale thermal simulator. Janzen, K.H.; McNeill, 
B. Ww: Wood, B.D. (Arizona State Univ., Temr (USA). 
Coll. of Loco and Applied Sciences). Oct 1981. Con- 
tract AC03-79CS 3. 133p. NTIS, PC A0O7/MF AOl. 
Order Number DE82005588. 

Computer simulation of a pneumatically controlled, thermal 
energy simulator system has been discussed and a representative 
mathematical model of the system has been developed. The model 
was formulated to first, assist in optimizing the performance of the 
Arizona State University (ASU) thermal simulator system and to 
help in locating areas of improvement and second, to provide a tool 
to assist in designing a thermal simulator system. Modelling goals 
consisted of formulating: (1) general, yet accurate, component 
models, (2) an easily modified system model, and (3) an easy-to-use 
computer program. The system component models included a 
pneumatic controller, three-way mixing valve and actuator assem- 
bly and temperature transmitter, and a steam/water heat exchanger. 
The thermal simulator was used to experimentally validate the 
component and system models. Component validation proved that a 
simple lumped-parameter heat exchanger model was inadequate. 
This led the way to formulation of a more sophisticated distributed 
parameter model. System model validation results exposed prob- 
lems in the controller and heat exchanger models, but also showed 
the system model predicted system response adequately. Results of 
a parametric analysis of the thermal simulator system showed that 
the best performance occurred at low gain and high actuator span 
settings. Also, the analysis indicated that the ASU thermal simula- 
tor could be improved by decreasing the heat exchanger effective- 
ness and the temperature transmitter’s time constant. Finally, a 
well-documented computer program was prepared. 


21381 nee tenon eR we Solar heating of 
commercial Phase V. Final report. Staton, B.G.; 


greenhouses. 
J.E. (Lockheed Missiles and Space 


Co., soe Hunts- 


ville, AL (USA). Research and Engine ). Au 
1980. Contract ACO05- Pease NTig, PC PC As /ME 


AOl. ag 2 Number DE820046 

A 27-month period of test ye evaluation of a solar-heated 
commercial greenhouse is reported. System and subsystem perform- 
ance were monitored. The solar heating system consists of 6000 
square feet of water-cooled flat plate collectors placed in four rows 
on A-frame supports. A 25,000 gallon insulated concrete water tank 
provides thermal storage. Problems encountered and modifications 
made to the system are reported, and an economic analysis of the 
greenhouse solar system is presented. The solar energy system op- 
erated in an automatic mode for a complete heating season. The 
economic potential of this type of solar system is found to be very 
limited if it is used to replace natural gas at the current gas prices, 
a ee a ee 

Ww) 


21382 (MASEC-H—81-024) Passive-solar construction 
handbook. (Mid-American Solar Energy oe Minne- 
apolis, MN (USA)). 1981. Contract A’ 79CS30150. 
en OF 13). NTIS, PC A15/MF AOl1. Order Number 


The oa for solar energy, solar energy principles, site plan- 
ning, Orientation and landscaping, solar access, passive solar sys- 
tems, components, and design, design calculations, construction de- 
tails, passive solar cooling, interior applications for passive solar 
design, financial considerations, and marketing and development of 
passive solar are covered in the Passive Solar Workbook. (LEW) 


(MASEC-R—81-075) Regional Consti' 
port Program for FY 1981. (Mid-American Solar 


By 
lis, MN (USA 
wg fol. nis, PC A04/MF 


Se aia ee 2 
of energy efficient and solar energy technologies (26% by the year 
2000). Information and status of programs in each of the 12 member 
states of the Mid-American Solar Energy Complex (MASEC) are 
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described. Two organizations providing MASEC with information 
about state and local needs and problems regarding solar energy de- 
velopment are the State Solar Resource Advisory Panels and the 
State Solar Offices. (MCW) 


21384 (NASA-CR—164481) USAF solar thermal applica- 

tions overview. —_ report. Hauger, J.S.; Simpson, J.A. 

(Applied Concepts Corp., Reston, VA). May 1981. 60p. 
S, PC A04, AOl. 

Process heat applications were compared to solar thermal 
technologies. The generic process heat applications were analyzed 
for solar thermal technology utilization, using SERI’s PROSYS/ 
ECONOMAT model in an end use matching analysis and a sepa- 
rate analysis was made for solar ponds. Solar technologies appear 
attractive in a large number of applications. Low temperature appli- 
cations at sites with high insolation and high fuel costs were found 
to be most attractive. No one solar thermal technology emerges as 
a clearly universal or preferred technology, however,, solar ponds 
offer a potential high payoff in a few, selected applications. It was 
shown that troughs and flat plate systems are cost effective in a 
large number of applications. 


21385 (NBS-BSS—125) Economic model for passive solar 
designs in commercial environments: NBS building science 
series 125. Powell, J.W. (National Bureau of Standards, 
WwW m, DC (USA)). Jun 1980. Contract AIO01- 
76PRO06010. 144p. NTIS, PC AO7/MF A0O1. Order Number 
DE82005320. 

This report presents an economic model for evaluating pas- 
sive solar designs in commercial environments. It discusses the lit- 
erature on this topic and draws upon this literature to develop a 
general methodological framework. The model incorporates a life- 
cycle costing approach that focuses on the costs of purchase, instal- 
lation, maintenance, repairs, replacement, and energy. It includes a 
detailed analysis of tax laws affecting the use of solar energy in 
commercial buildings. Possible methods of treating difficult-to- 
measure benefits and costs, such as effects of the passive solar 
design on resale value of the building and on lighting costs, rental 
income from the building, and the use of commercial space, are 
presented. The model is illustrated in two case examples of prototy- 
pical solar designs for low-rise commercial buildings in an urban 
setting. These designs were developed at NBS under the Solar 
Cities Program. The two designs, a wall collector system and a 
street canopy, are evaluated for a neighborhood in Baltimore un- 
dergoing urban renewal. Results of the analyses indicate these de- 
signs may be economically feasible under a realistic range of eco- 
nomic conditions. Topics requiring further research are identified. 


(NP—2901492) Investigation of hot water heating 
in Hawaii. Technical Report No. 1. Su, H.J.; Chou, J.C.S. 
(Hawaii Univ., Honolulu (USA). Hawaii Natural Energy 
Inst. ). 15 Oct 1976. 65p. Hawaii Natural Energy Institute, 
University of Hawaii, Honolulu 96822. Order Number 
DE82901492. 

A study of the thermal performance of solar water heaters 
with flat-plate collectors was conducted by modeling the system 
with mathematical equations. Particular attention was taken so that 
the results are applicable to conditions in Hawaii. First, the proce- 
dures for determining the insolation on a tilted surface during clear 
days were reviewed, followed by the evaluation of the optimal 
tilted angle for maximum annual insolation. A tentative relationship 
between rainfall and average insolation was established. Then, the 
formulation for determining the instantaneous collection efficiencies 
of flat-plate collectors was reviewed, and an example of optimizing 
the design of a collector was given. An effort was made to evaluate 
the effects of hot water demand, storage capacity and collector size 
on long-term performance by mathematical modeling. Finally, a 
series of outdoor tests were performed to verify the calculation 
procedures for instantaneous collection efficiency. 
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21387 (NYSERDA—80-32-Vol.1) Solar-heat Ey ee 
Seren Oe 9 gee Sona, Tenet spent, Hae, ¢ urph 
hi See, D.; Stewart, R. (State Univ. of New ak 
(USA). ’ Atmospheric iences Research 
Abe 1980. 60p. New York State Energy Research — De 
veteet Authority, Two Rockefeller Plaza, Albany, NY 
12223. Order Number DE82902253. 

The main objective of this study is a comparison of the per- 
formance and economics of various solar-heat pump space heating 
systems in a cold climate (New York State). A secondary objective 
is the analysis of a strategy for shifting the time of day demand for 
electric heating systems. The methodology adopted involved moni- 
toring each solar-heat pump system for at least two months during 
the heating seasons of 1977-79 to establish the performance of these 
systems under varying meteorological conditions. From the actual 
performance, computer models of these systems were validated. 
Then, with the use of computer models, the performance of each 
system was simulated for a typical heating season. One product of 
this simulation is the seasonal fuel requirement for each system. 
Knowing the annual fuel usage, fuel price, and estimated installed 
cost of each system, a life cycle cost analysis is performed for each 
system. Results of the study indicate that at present solar collection 
system prices an air source heat pump yields better economic pay- 
back than any solar-heat pump combination. Of the solar heating 
systems analyzed, from both a performance and economic stand- 
point, the combination of solar with air source heat pump (no 
direct assist) proved a better alternative than the solar assisted heat 
pump system or solar heating system (no heat pump). Reducing the 
installed collector cost to the $10-15/sq. ft. range produced favora- 
ble economic conditions for solar-heat pump systems when com- 
pared with electric heating systems. 


21388 (NYSERDA—80-32-Vol.2.App.) Solar-heat pump 
combinations for a cold climate. Healey, J.; Murphy, B.; 
S D.; Stewart, R. (State Univ. of New York, Albany 
oa 


ospheric Sciences Research Center). Jun 1980. 

lew Yor State Energy Research and mavens 

Authority, Two Rockefeller Plaza, Albany, NY 12223 
Order Number DE82902251. 

Appendices present information in support of a comparison 
of the performance and economics of various solar heat pump space 
heating systems and the analysis of a strategy for shifting the time- 
of-day demand for electrical heating systems. Data include: instru- 
mentation sensor parameters; summarized and daily performance 
data for the Alumni House heating systems analyzed; computer 
simulated performance of the solar assisted heat pump system; eco- 
nomic assumptions for the comparison of heating/cooling systems; 
simulated performance of an air source heat pump system; 1979 fuel 
costs in New York State Regions; life-cycle cost analysis assump- 
tions for peak shaving and life-cycle cost analysis method. (LEW) 


21389 (PB—81-227886) Passive/hybrid solar components: 
an approach to standard thermal test methods. McCabe, 
ME: + amg he W.; Orloski, M.J.; Decorte, K.N. (National 
wy Bo (NBS), Washington, DC (USA)). Jul 

i 87p. S, PC At AOS/MF A0l. 

As part of a continuing program to develop standard test 
procedures to measure thermal performance of solar heating and 
cooling equipment, NBS has developed a plan and methodology 
that will be utilized for passive/hybrid solar components. A survey 
of passive solar products currently available or under development 
enabled the development of an interim classification system consist- 
ing of ten component classifications for purposes of thermal testing. 
A survey of currently available thermal test procedures was per- 
formed to assess the applicability of these test methods for passive/ 
hybrid solar components. Existing test procedures that are useful 
for the Direct Gain Fenestration System classification are identi- 
fied, and recommendations are made for evaluation of these labora- 
tory-based procedures by comparison with field-based testing of 
components under controlled interior conditions. Recommendations 
are also made for the development of new test procedures for pas- 
sive/hybrid components classifications for which existing test meth- 
ods are not applicable. A proposed program to develop testing pro- 
cedures for the Storage Wall Module classification is provided. 
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21390 (PNL—3718, pp 79-83) Government requirements 
in solar Chew, H.R. Jun 1981. NTIS, PC A10/ 
MF AO1. Order Number DE81025886. 
From 2. w on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 
Solar access is discussed briefly. Standard and warranties for 
solar heating systems are discussed. (MHR) 


21391 (PNL—3718, pp 129-132) Innovative financing for 
industrial applications of solar technology. Dickinson, W.C.; 
Wilde, C.B. Jun 1981. NTIS, PC A10/MF AOl. Order 
Number DE81025886. 

From 2. on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep — 

Solar industrual process heat financing is discussed for a 
100,000 ft? (aperture area) parabolic trough type installation, cur- 
rently available installed at a price of $3 million. Because of the 
high initial capital investment and the relatively untried and high- 
risk nature of the solar technology, financing is difficult, even 
though many applications exist for the 350 to 500°F steam available 
from such an installation. Two approaches to financing are dis- 
cussed: (1) The Solar Management Company (SMC) in which a 
limited partnership is arranged in which the SMC partner would 
construct, operate, manage and own the solar installation; and (2) 
Conventional Lease F; which is not yet attractive because 
of the high costs involved. At $20/ft? of collector area, this method 
is seen as a viable financing means. (MJJ) 


21392 (SERI—9020/12, pp 79-88) Solar furnace meas- 
urements of high temperature ax a of 
a alloys of electropositive metals. Gilles, P (Univ. 
of Kansas, Lawrence). 1980. NTIS, PC All/MF A0l. 
Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

Some problems encountered in measuring high temperature 
thermodynamic properties of oxygen alloys of electropositive 
metals are described. These include oxidation of a crucible by an 
oxygen-rich sample, solution of a crucible by a metal-rich sample, 
and solution of a metal-rich sample in the crucible. Also included 
are reactions between the crucible and gases in a transpiration ex- 
periment and the vaporization coefficient of materials. In a solar 
furnace, the sample itself acts as its own crucible, alleviating these 
problems. Work with titanium oxides is presented, including phase 
diagrams, illustrating this use of a solar furnace. (LEW) 


21393 (SERI—9020/12, 89-94) Radiant flash pyroly- 
sis of biomass: basic and research at Princeton. Antal, 
M.J. Jr.; Hofmann, L.; Moreira, J.R. (Princeton Univ., New 
Jersey). 1980. NTIS, PC Al1/MF AOl. Order Number 
DE82000716. 

From ‘wen Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980) 

oe research at Princeton is examining the 

use of concentrated solar radiation to achieve flash pyrolysis of par- 
ticulate solid biomass materials. Activities include applied research, 
involving the design of a solar-fired pyrolytic transport reactor, and 
supporting basic research on solid phase and gas phase pyrolysis ki- 
netics. Focus is on the applied component of the research, describ- 
ing the design and early operating experience with the transport re- 
actor. 


21394 (SERI—9020/12, pp 177-187) Possible use of 
solar furnaces in the ore industry: application to 
bastnasite ores. Codie. J.P. (Laboratoire des Ultra-Re- 
fractaires, Fort-Romeu, France); Nicolas, J.; Crozat, G.; 
Elghandour, N. 1980. NTIS, PC All/MF AOl. Order 
Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

The use of thermal shock from a solar furnace with a defi- 
nite ore to yield a material that can be easily crushed is illustrated. 
The criteria for choosing the most aoppropriate ore are given, and 
bastnasite is chosen. Optimization of the time/temperature treat- 
ment and estimation of the work saved in grinding the ore are done 
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using mass balance, heat balance, and the measure of work required 
for grinding. (LEW) 


21395 (SERI—9020/12, pp 189-199) Solar thermochemi- 
cal water Besenbruch, G.E. E. (General Atomic Co., 
San Diego, CA). 1980 NTIS, $e All/MF AOl1. Order 
Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

A sulfuric acid decomposition apparatus, using a solar heat 
exchanger, has been designed. The system will be installed at the 
Georgia Institute of Technology Advanced Component Test Facili- 
ty. Experiments are expected to demonstrate the performance of a 
solar heat exchanger for sulfuric acid decomposition. The potential 
advantage of higher temperatures suggests the testing of ceramic 
heat exchangers for this application. 


(SERI/CP—632-952, pp 241-244) Caterpillar 

Company solar IPH system. Deffenbaugh, D.M. 

(Southwest Research Inst., San Antonio, TX). 1980. NTIS, 
PC A15/MF AO1. Order Number DE81028546. 

From Annual IPH conference; Houston, TX, USA (16 Dec 
1980). 

A solar industrial process heat (IPH) project is described 
which is designed to supplement the 100 psi (325°F) steam system 
used to clean engine parts. A portion of the plant process hot water 
is to be heated with solar energy using 50,400 ft? of parabolic 
trough collectors mounted on the factory rooftop. Process hot 
water is pumped from a hot-water return line through the solar col- 
lector array and returned to the same process line. Performance of 
this system is described. (MJJ) 


21397 (SERI/SP—98189-1B) Solar domestic hot water 
system inspection and evaluation handbook. 
(Solar Energy Research Inst., Golden, CO (USA)). Oct 


1981. Contract AC02-77CH00178. 271p. NTIS, PC A12/ 
MF AO1. Order Number DE82006184. 

A reference source and procedures are provided to a solar 
technician for inspecting a solar domestic hot water system after in- 
stallation and for troubleshooting the system during a maintenance 
call. It covers six generic DHW systems and is designed to aid the 
user in identifying a system type, diagnosing a system's problem, 
and then pinpointing and evaluating specific component problems. 
A large amount of system design and installation information is also 
included. 


21398 (SERI/TR—632-880) Thermal and economic anal- 
ysis of solar-assisted heat pumps for low-temperature IPH ap- 

Chaturvedi, S. KM Co CUSAN, L.M. (Solar Energy 
Research Inst., Golden, CO (USA)). Oct 1981. Contra 
AC02-77CH00178. 57p. NTIS, PC A04/MF AOl1. Order 
Number DE82006185. 

It is estimated that approximately 30% of the IPH require- 
ment, with preheating from 21°C taken into account, is at tempera- 
tures below 100°C (which is approximately the upper limit for op- 
eration of currently available industrial heat pumps). This low-tem- 
perature segment of the IPH spectrum can utilize various alterna- 
tives such as fossil fuels, solar only, stand-alone heat pumps, and 
solar-assisted heat pumps (SAHP). The present study is mainly con- 
cerned with determining the potential technical and economic 
merits of SAHP systems (which are high temperature when com- 
pared with residential applications) for low-temperature IPH appli- 
cations. Despite a number of nonoptimal conditions (such as nonop- 
timal collector systems, nonstratified storage, and a small heat 
pump size) placed on the SAHP system considered in this study, it 
appears to be the most promising of the three solar options consid- 
ered. The system looks more promising as the weather becomes 
more severe, and thus appears to have significant benefit in the less 
clement industrial areas of the country and in areas where land 
constraints are a concern. Issues needing further study include the 
optimization of the collector system both with and without the heat 
pump, the consideration of low cost collectors and salt ponds, the 
inclusion of stratified storage, and larger heat pump sizes. 
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21399 (SOLAR/0005—81/81, pp 21-39) Comparative 
report of solar heating systems nelienmen Holte, H.O.; 
Kendall, P.W. 1981. NTIS, PC A04/MF AOI. Order 
Number DE82010973. 

In National solar data program performance results. Volume 
Ill. 

Composite results of analysis of solar space heating data for 
selected active sites in the National Solar Data Network (NSDN) 
are summarized. Summary-level results are provided of data col- 
lected for those sites having complete seasonal performance results 
for the 1979 to 1980 heating season. Primary concentration is on 
five specific site results representative of solar heating system oper- 
ation for residential sites. The five sites are located in Missouri, 
Montana, Florida, Rhode Island, and Massachusetts. Inferences 
based on the measurements are presented. The analysis methodolo- 
gy used in producing the results is described. (LEW) 


21400 (SOLAR/0005—81/81, pp 57-67) Solar informa- 
tion activities of the national solar data network program. 
Roha, D. 1981. NTIS, PC A04/MF AOl1. Order Number 
DE82010973. 

In National solar data program performance results. Volume 
Ill. 

The National Solar Data Network (NSDN) program collects 
and analyzes data from a wide variety of solar systems. Its ap- 
proach of standardized instrumentation and analysis methodology 
permits a multitude of cross-system comparisons. The very richness 
of its data creates a complex responsibility on its information dis- 
semination activities. This responsibility is being fulfilled through a 
multi-level report structure and a many faceted dissemination pat- 
tern. The original NSDN concepts and the efforts to enhance the 
outreach of the program are discussed. The specific steps which 
have been taken are discussed, and the uses of the information are 
illustrated. 


21401 (SOLAR/1040—81/50) Solar project description 
Se ee a Th ee ae 
Medway, Massachusetts. Moore, D. ent of Hous- 
ing and Urban Development, Washington, DC (USA); 
Boeing Co., Seattle, WA (USA)). 6 Nov 1981. Contract 
ABO1!-76CS31020. 45p. NTIS, PC A03/MF AOl. Order 
Number DE82003326. 

A solar energy system for preheating domestic hot water for 
a single-family residence in Massachusetts is described. The system 
consists of four flat plate air-based collectors with a gross area of 
77 square feet, an air-to-water heat exchanger, and a 120-gallon pre- 
heat tank for storage. Preheated domestic water is supplied from 
the preheat tank to a cnventional gas-fired 40-gallon domestic hot 
water tank which supplies the residential hot water demand. The 
original cost estimate for provisioning and installation of the solar 
system are given. Four modes of operation are described: collector- 
to-preheat, preheat-to-domestic hot water, night or cloudy collector 
condition, and overheat protection. The system performance evalu- 
ation instrumentation for the National Solar Data Network is de- 
scribed. (LEW) 


21402 (SOLAR/1081—81/14) Solar energy system per- 
formance evaluation: Summerwood Associates, House G, Old 
Saybrook, Connecticut, June 1980-May 1981. Raymond, M. 
(Automation Industries, Inc., Silver Spring, MD (USA). 
Vitro Labs. Div.). 1981. Contract ACO01-79CS30027. 100p. 
NTIS, PC A05/MF A0O1. Order Number DE82004408. 
Summerwood Associates, House G is a rowhouse condomin- 
ium in Connecticut. The active solar energy system is designed to 
supply 62% of the space heating and 100% of the hot water. It is 
equipped with flat plate collectors with pyramidal optics reflectors, 
a 600-gallon concrete storage tank, and an auxiliary system consist- 
ing of a dual-source heat pump with electrical resistance heater. 
The solar fraction of space and water heating were 36%, substan- 
tially less than was expected, due to less solar energy being collect- 
ed than was calculated. The solar savings ratio, conventional fuel 
savings, system performance factor, and solar system coefficient of 
performance are also given as well as outdoor temperature, heating 
degree-days, and daily insolation. The performance of the total 
system and of the collector, storage, hot water and space heating 
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subsystems is analyzed, and the system operating energy, energy 
savings, and weather conditions are reported. The system is de- 
scribed and the sensors used are discussed. (LEW) 


21403 (STTFUA—81/11, pp 33-40) Solar thermal 
for oil refinery process heat. Sommerlad, R. E. 
loster Wheeler Development Co Livingston, N. 
van, R.; Corcoran, J.J.; Neher, rT. Jul 1981. NTIS, 

PC A15/MF AOl. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 

Jan 1981). 

¢ + ee ee of a solar-powered 
steam generating system for a 92 dam*/s (50,000 barrels per day) 
crude oil refinery to be constructed near Phoenix, Arizona, for the 
Provident Energy Company, Inc. The refinery is scheduled for op- 
eration in 1984, with a planned average steam load of 21.4 kg/s 
(170,000 Ib/h). The conceptual design incorporates a second gen- 
eration heliostat, a flat-panel receiver, a fossil-fired superheater, and 
a steam accumulator to supply the refinery with 4.14 MPa gage 
(600 Ib/in*g) and 370°C (700°F) superheated steam. This solar 
steam generating system will operate in parallel with the refinery 
boilers to supply 20 percent of the steam needed annually by the 
refinery. Results of this conceptual design study show that the use 
of solar energy to generate process steam is entirely feasible, that 
there are no problems technically or with hardware, and that a 
positive rate of return on investment can be achieved. The oil 
saved at this medium-sized refinery by the solar plant is 12.2 dam*/ 
yr (76,700 barrels/yr) - equivalent to $2 million at the current oil 
price. The refinery industry provides a large market for solar ther- 
mal retrofit. The total refinery steam demand in the United States 
represents a potential market for installed solar thermal s 
with a capacity 200 times the size of that contemplated for the 
Provident refinery. 


21404 (STTFUA—81/11, pp 41-46) Central receiver in- 
dustrial process heat: Mt. Taylor uranium mill solar retrofit. 
Glover, L.W. (McDonnell Douglas Astronautics Co., Hun- 
tington Beach, CA). Jul 1981. NTIS, PC A15/MF AOl. 
Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

A study to produce the design, performance estimates and 
economics for the retrofit of a central receiver process heat system 
for a uranium mill is discussed. The mill and the solar plant are de- 
scribed and some of its benefits are discussed. These include saving 
of fossil fuels, experience with solar energy systems, and resolution 
of remaining technical issues. Some problems are also pointed out, 
including economic uncertainty, requirement of additional manpow- 
er, and the attitudes of plant managers that a technology demon- 
stration is secondary to plant operation. (LEW) 


21405 (STTFUA—81/11, pp 271-278) Solar chemical 
Ss S.R. (Los os National Lab., NM). 


p 
Jul 1981. Nae PC AI5/MF AOI. 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Non-fuel mineral processing and refining using solar thermal 
energy is discussed. Problems revolving around corrosion, high 
heat fluxes, and large quantity treatment systems (conveyer belts, 
etc.) are discussed. Areas for further research are identified. (LEW) 


Order Number 


21406 (UCID—19242) Rotary kiln for the solar decompo- 
sition of zinc sulfate. Shell, P.K.; Parrish, W.H.; Ruiz, R.; 
Krikorian, O.H. (Lawrence Livermore National Lab., CA 
(USA)). 11 Nov 1981. Contract W-7405-ENG-48. 3ip. 
NTIS, PC A03/MF AO01. Order Number DE82004323. 

A rotating kiln has been built for tests coupling the solar 
central receiver at White Sands, New Mexico with the Zinc Sulfate 
Subcycle as part of a study on the thermochemical production of 
hydrogen from water. The kiln has been specially designed to help 
overcome some of the problems associated with using solar energy 
to heat substances with poor absorptivities and will be used to 
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study the advantages of using solar thermal energy to decompose 
zinc sulfate. 


(VKI-LS—1980-2-VOL-1, pp vp) A natural con- 
vection solar house system. O. "A; Carratelli, E.P.; ‘Sal. 
zano, G. (Rome Univ.). 1980. NTIS PC A10/MF AOI. 

In Heat exchange and solar energy, volume 1. 

An instrumented house heated by air circulated past a south 
facing wall was constructed and a computer model prepared to 
simulate the operation of the system. The wall was thermally de- 
coupled from the collector, and a thin metal absorber plate intro- 
duced between the transparent cover and the wall. 
radiated from both sides in the naturally —eT 
model supplied a synthetic series of hourly values of 
fused solar radiation and external ambient temperature, 
statistical distribution of historical data of the site. Some grap 
model results are given. (ESA) 


21408 bee of bubble and solar still technology. 
t. of Agriculture, Kuwait). pp 717-735 of 
“producing systems for arid and semiarid 
lands. Menasehe Sr Briske 7 ox (eds.). New York, NY; 
Academic Press, Incorpora: (1981). 
From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 
Exploratory studies were conducted to: (a) utilize air to in- 
flate and support a sheet of transparent plastic film to form a bubble 
greenhouse in which various vegetable crops could be successfully 
grown during the winter months; (b) utilize solar radiation for re- 
covering fresh water from polluted sources placed in beds under 
air-tight low plastic tunnels of plastic mulches and to use this water 
for irrigating crops. The major constraints are the necessity of an 
unfailing power supply and fan reliability. A framework has to be 
provided if tall crops such as tomatoes and cucumbers are to be 
supported. High capacity fans are necessary for cooling in hot 
weather, and a high inflation pressure must be maintained during 
high winds. Solar stills as semicylindrical plastic tunnels or as 
ground mulches positioned over polluted or brackish water or over 
sandy irrigated soils may result in considerable water vapor con- 
densation, as well as effectively reduce water supply losses by 
evaporation. The potentials, challenges, and opportunities of an in- 
tegrated solar still-bubble greenhouse combination for production of 
aaa crops for the future is discussed for arid and semiarid 


21409 Methodological approach for determining poten- 
tials for solar dehydration and other applications. Lawand, 
T.A.; LeNormand, J. (Brace Research Inst., Ste. Anne de 
Bellevue, Canada). pp 1191-1244 of Advances in food- Fic: 
ducing systems for arid and semiarid lands. Manassah, J.T. 
Briskey, E.J. (eds.). New York, NY; Academic Press, Incor- 
porated (1981). 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

The purpose and function of various types of solar dryers 
are described. Once the characteristics of the agricultural surplus to 
be dehydrated have been determined, the designer should estimate 
the available solar radiation potential and relevant climatic data for 
the area where the dryers will be used. Bearing in mind the drying 
characteristics of the particular crop to be dehydrated, the elements 
of design of the dryer itself are dealt with relating the solar energy 
collection to the energy requirements for dehydration. The question 
of construction and operation of the drier, as well as the training of 
personnel are also discussed. The paper outlines when driers should 
and should not be used. 


21410 Metal oxide decomposition in a horizontal-beam 
solar furnace. Carty, R.N.; Pangborn, J.B.; Schreiber, J.D.; 
Yudow, B.D.; Whaley, T.P. (Inst. of Gas Tech., Chicago, 
IL). Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society; 4.1: 424-426(1981). 
haar mer Philadelphia, PA, USA (26 May 
981). 

A water-cooled 304 stainless steel solar receiver/reactor was 
designed and constructed to test the solar thermal decomposition of 
cadmium oxide in the US Army's White Sands Missile Range 35- 
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kW/sub th/ horizontal-beam solar furnace. Two concentric ceramic 
heat shields were used to thermally isolate the decomposition zone, 
where the metal oxide was contained in a series of shallow horizon- 
tal zirconia troughs that were stacked vertically to provide maxi- 
mum exposure to the horizontal solar beam. To minimize the re- 
combination of the exiting decomposition products (cadmium metal 
vapor and oxygen), an argon sweep was used to dilute and carry 
away the gases, and a water-cooled heat exchanger was used to 
condensate out the metal vapors. The receiver/reactor performed 
well in decomposition experiments at 2350 to 2700°F and produced 
good deposits of cadmium metal as experimental verification. 


oy M D.C. Rad f H d 
tion program. Moore, ent of Housing an 
Urban Development, Washington, DC). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 451-455(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

In the seven years since it was first authorized, the HUD 
residential solar heating and cooling demonstration program has 
provided funding support for over 600 demonstration projects. 
These projects provide the largest single data base of solar heating 
and cooling experience how available. Analysis of problems which 
have developed in the demonstration program has identified several 
areas where further research is necessary to assure that solar sys- 
tems are both safe and workable. 


Experimental evaluation of an active residential 
solar space heating system. Bedinger, A.F.G.; Reid, R.L.; 
McGraw, B.A. (Univ. of Tennessee, Knoxville). Proceedings 
of the Annual Meeting - American Section of the epamteel 
Solar Energy Society; 4.1: 456-460(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Performance of a residential size solar augmented heat pump 
is reported for the 1980 to 1981 heating season. The facility (UTK 
Solar House II) located in Knoxville, Tennessee, has a measured 
heat load coefficient of 357 watt/°C (677 Btu/hr- F). The solar 
augmented heat pump system consists of 29.4m? (316.8 ft”) of flat 
plate, air heating type collectors and 7.4m* (260 ft*) of one inch di- 
ameter crushed limestone. The heat pump is a nominal 8.8 kW (2 
1/2 ton) high efficiency unit. Hourly thermal performance and on- 
site weather data are reported for the period October 13, 1980 
through February 28, 1981. Thermal performance data consist of 
heat flow summations for all modes of the system, pebble bed tem- 
peratures and space temperature. Weather data consists of dry bulb 
temperature, dew point temperature, total global insolation (in the 
plane of the collector) and wind speed and direction. Of a possible 
3336 hours, 3087 hours of data were taken (93%). Solar system 
thermal performance factor was measured to be 9.31 for the report- 
ing period. Thermal performance factor of 1.63 was measured for 
the heat pump. Total system seasonal performance factor was meas- 
ured to be 2.55. 


21413 Performance comparison of air and liquid solar 
heating systems for CSU solar houses II and III. Westhoff, 
M.; Karaki, S. (Colorado State Univ., Fort Collins). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar yor fren 4.1: 461-465(1981). (CONF- 
810509—(Vol.1)) lelphia, PA, USA (26 May 1981). 

A performance comparison of two fully instrumented, solar 
heated, residential style buildings is presented for the period of De- 
cember 1978 through March 1979. The solar houses are of nearly 
identical design and located approximately 30 m apart. CSU Solar 
House II utilizes a state-of-the-art solar air heating system with 58 
m* of collector area. An analysis of system performance based upon 
actual data is presented for each house. It was found that the total 
energy collected and delivered by each system during the period 
was essentially identical. 


21414 Performance of the USAF Academy retrofit solar 
test house: a summary report. Cornelius, K.A.; Benson, J.D. 
(Air Force Academy, CO). Proceedings o, . f the Annual Meet- 
ing - American Section of the International Solar Energy Soci- 
sy 4.1: 466-470(1981). (CONF-810509—(Vol.1)). Philadel- 

phi _ USA (26 May 1981). 
The performance of the retrofit space heating system which 
was installed on a military family housing unit at the US Air Force 
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Academy is presented. System control and data storage were ac- 
complished with an on-site microprocessor. The results cover the 
period from December 1975 to April 1979 and illustrate the effects 
of varying the following parameters: (1) energy conservation im- 
provements to the home subsequent to installation of the solar 
system, (2) collector inclination angles, (3) collector working fluid 
flow rates, (4) collector flow rate control strategy, (5) storage mass 
and usable control temperatures, and (6) heat exchanger area be- 
tween coli. tor loop and storage. A comparison of evacuated tube 
collectors to flat-plate collectors and a performance comparison to 
f-Chart predictions are also included. 


21415 Florida solar DHW performance monitoring: cor- 
relation with site-specific parameters. McCluney, R.; Merri- 
 *. (Florida Solar Energy Center, Cape Canaveral). 
ings of the Annual Meeting - American Section of the 

4.1: 471-475(1981). 
PA, USA (26 May 


International Solar Energy Society; 


(CONF-810509—(Vol.1)). Philadelphi 
1981). 


Since early 1978, the Florida Solar Energy Center (FSEC), 
in cooperation with Florida Power and Light Company, has moni- 
tored the performance of 20 solar domestic hot water (DHW) sys- 
tems in central Florida. This program utilized an inexpensive moni- 
toring method involving the use of totalizing water meters, kilo- 
watt-hour meters, hot water tempering valves, and homeowner- 
taken water temperature readings. Annual performance data was 
derived from monthly measurements collected until April 1980. 
The results of this monitoring program and the theoretical method- 
ology of its low-cost design are summarized. Correlations of the 
annual data with site-specific parameters are presented and the 
actual performance of the systems is compared with the f-chart 2.0 
prediction of system performance. 


21416 Large active solar demonstration projects in New 
York State. Cole, W.J. (New York State Energy Research 
and Development Authority, Albany, NY). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 476-480(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The National Program for Solar Heating and Cooling of 
Buildings was a major five year initiative by the Department of 
Energy (DOE) to promote and demonstrate the economic viability 
of solar energy for the heating and cooling of buildings. Although 
the program included research, technology development and 
market development components, the most visible components of 
the DOE commercialization strategy was the Solar Heating and 
Cooling Demonstration Program. In conjunction with this National 
solar program, the New York State Energy Research and Develop- 
ment Authority (ERDA) has provided funding support for 12 large 
active solar demonstration projects. Many of these projects were 
jointly sponsored by ERDA in cooperation with DOE and HUD. 
In response to Program Opportunity Notices (PONs), ERDA stim- 
ulated state-level interest in developing projects, provided technical 
and management support in preparing proposals and provided co- 
funding support of the best projects. Because of funding constraints, 
geographical and other considerations, a number of proposals 
judged to be technically acceptable were not funded by DOE. For 
a selected number of these projects, ERDA provided the majority 
of funding support. The primary objective of ERDA's funding and 
project management support of these active solar demonstration 
projects was to evaluate the future role of this technology in reduc- 
ing the state’s dependence on imported oil and other environmen- 
tally-unacceptable energy sources, given our state’s climatic condi- 
tions and insolation levels.The results of this demonstration pro- 
gram are summarized including: (1) the technical aspects of system 
design, construction, operation and maintenance and, (2) a prelimi- 
nary evaluation of project cost-effectiveness. 


21417 Total solar house description and performance 

Starobin, L. (Univ. of Penns ae ges Philadelphia); Starobin, 
J. Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society; 4.1: 481-485(1981). 
oH 810509—(Vol.1)). Philadelphia, PA, USA (26 May 
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The initial attempt to apply the Total Solar concept to a 
residence in the Philadelphia, Pennsylvania, area is described. A 
very large storage capacity has made it possible to use only solar 
energy for meeting the heating, cooling and hot water needs for the 
entire year, with a parasitic power penalty of about 3500 kWh. 
Winter temperatures were maintained at 68°F with 60°F night set- 
back, summer at 76°F. Occupant intervention was negligible and 
passive overheat was minimized. The extra cost for the system, ap- 
proximately $30,000 is readily amortized by the savings in pur- 
chased energy. 


21418 Solar domestic water heating performance test pro- 
gram: interim report. Auris, R.H.; Draving, W.J. (Philadel- 
phia Electric Co., PA). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 486-490(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

Several solar domestic water heating systems were installed 
and tested to evaluate the performance characteristics and cost ef- 
fectiveness of the commercially available equipment, evaluate the 
distributor’s/contractor’s readiness and expertise in the design and 
installation of effective solar-thermal systems, and to determine the 
maintenance requirements of solar domestic water heating systems 
and their associated costs. The systems’ thermal performance and 
reliability are evaluated and cost effectiveness and market potential 
are determined. The instrumentation used in the test is briefly de- 
scribed. (LEW) 


21419 Comparison of experimental versus predicted ther- 
mal performance for a flat plate-flat mirror collection system 
for a domestic solar water heater. Spotts, R.W. (Drexel 
Univ., Philadelphia, PA). Proceedings of the Annual Meeting 
- American Section of the International Solar Energy Society; 
4.1: 491-495(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

During the period February 1980 through August 1980 the 
performance of a retrofit solar water heating system on a three- 
story apartment building at Drexel University was experimentally 
monitored. The experimentally determined performance is com- 
pared to the performance based on F-chart 3 and 4 predictions. The 
effects of enhanced collection of insolation due to mirror augment- 
ed flat plate collectors are investigated. The variables used to im- 
plement F-chart are documented by experimental data and compari- 
sons of system performance are made for different values of mirror 
reflectance. Discrepancies between actual and predicted perform- 
ance are discussed by reviewing the assumptions inherent in the 
design methods. 


21420 Improvements in absorption systems for solar air 
conditioning. Grossman, G. (Oak Ridge National Lab., TN); 
Bourne, J.R.; Ben-Dror, J.; Kimchi, Y.; Vardi, I. Proceedings 
of the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 501-504(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

A theoretical evaluation is described of two design improve- 
ments made in a lithium bromide absorption chiller which increase 
its efficiency and operating range in solar applications. One is the 
addition of a solution preheater which allows for a considerable re- 
duction in generator size and cost, and improves performance at 
part load. The other is the addition of an auxiliary generator which 
enables the chiller to operate at nominal capacity or higher at all 
times, while utilizing to a maximum the solar radiation available at 
the time, however small. This is an effective solution to the prob- 
lem of back-up required in all solar powered systems. The evalua- 
tion has been performed by computer simulation and results are 
presented for the performance of the unit with different configura- 
tions of the above systems. 


21421 Testing of a solar powered cooling system using 
cross-cooled desiccant dehumidifiers. Monnier, J.B.; Worek, 
W.M.; Lavan, Z. (Illinois Inst. of Tech., Chicago). Proceed- 
ings of the Annual Meeting - American Section of the Interna- 
tional Solar Energy Society; 4.1: 505-509(1981). (CONF- 
810509—(Vol.1)). Contract EG-77-C-01-4042. Philadelphia, 
PA, USA (26 May 1981). 

A solar powered desiccant cooling system using two fixed 
bed silica gel dehumidifiers has been designed, built and is being 
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tested. The dehumidifiers, 0.6 x 0.6 x 0.6 m each, are constructed of 
80 channels lined with 64 m? of 1.5 mm thick silica gel sheets. The 
bed is cooled by air flowing in an equal number of perpendicular 
channels. Both sets of channels are two mm wide, the dehumidifiers 
undergo adsorption, preheating, desorption and precooling in a 
cyclic fashion. The cooling capacity of the experimental system is 
one ton at ARI design conditions. The system has a high cooling 
capacity, high COP, low parasitic power consumption and requires 
low regeneration temperatures. 


21422 Thermal and economic assessment of solar cooling 
systems for small commercial buildings. Hughes, P.J.; More- 
house, J.H.; Choi, M.K.; White, N.M.; Scholten, W.B. (Sci- 
ence Applications, Inc., McLean, VA). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 510-514(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

An analysis is performed of various configuration concepts 
for utilizing thermal energy storage to improve the thermal and 
economic performance of solar cooling systems for small commer- 
cial buildings. The storage concepts evaluated provide short-term 
thermal storage via the bulk containment of water or salt hydrates. 
The analysis considers a total of 10 different thermal storage/solar 
systems, 5 each for absorption and Rankine chiller concepts. All 
these systems were simulated in Miami, Phoenix, Fort Worth and 
Washington, DC. The trade-offs considered include: cold-side vs 
hot-side storage, single vs multiple-stage storage, and phase-change 
vs sensible-heat storage. For the chillers investigated, storage 
option impacted energy savings potential more in absorption than 
Rankine systems. Cold-side latent storage systems had the greatest 
energy savings potential in all of the four locations. 


21423 Solar applications of a variable effect absorption 
process. Kauffman, K. (Franklin Research Center, Philadel- 
phia, PA). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society; 4.1: 515- 
519(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

The variable effect absorption process uses a novel cycle 
with the usual absorbent fluids for a heat pumping or chilling 
effect, for power production, or for desalination. It is superior in 
seasonal DOP, source utilization, and pump and fan power require- 
ment to other absorption or to Rankine processes, and it is especial- 
ly appropriate for simultaneous solar and fuel firing. An active heat 
exchanger transfers heat directly from a condensing absorbent solu- 
tion to a boiling solution, so that there is virtually no pinch effect; 
the amount of heat transferred and the COP are therefore greater. 
The variable effect process can be used with special advantages for 
solar cooling, solar power using ponds, and desalination. 


21424 Integrated solar zeolite collector for heating and 
cooling. Tchernev, D. (Zeopower Co., Natick, MA). Pro- 
ceedings of the Annual Meeting - American Section of the In- 


ternational Solar Energy Society; 4.1: 520-524(1981). (CONF- 
810509—(Vol.1)). Contract AC03-78CS32117. Philadelphia, 
PA, USA (26 May 1981). 

The Integrated Solar Zeolite Collector utilizes the sorption- 
desorption properties of a solid-gas adsorption system to produce 
not only heating, but also cooling from the sun. The adsorption 
system is integrated in the collector, tested and hermetically sealed 
at the factory thus achieving very high efficiencies and removing 
the need of vacuum-tight joints at the construction site. From the 
outside, and to the installer and user, the collector looks like and is 
used as an ordinary solar collector. The main difference is however 
that the Integrated Zeolite Collector delivers not only hot water, 
during the day but also chilled water at night and therefore the 
same system can be used both for heating and air conditioning of 
buildings. Because the system is utilized year-round and saves not 
only on heating but also on cooling costs, it is expected to have a 
two to three times shorter repayment period than conventional 
solar systems. 
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21425 Cooling by means of passively grown ice. Gorski, 
A.; Schertz, W.; Wantroba, A.; Rush, R.; Falkenberg, J. 
(Argonne National Lab., IL). Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society; 4.1: 540-544(1981). (CONF-810509—(Vol.1)). Con- 
tract W-31-109-ENG-38. Philadelphia, PA, USA (26 May 
1981). 

GRO ey yy eee Pea 
ly-grown the previous winter. Using heat pipes (thermal syphons), 
ice is grown and stored in the same container ready for the coming 
cooling season. This modern adaption of an old cooling technique 
may have side application both in this country as well as in more 
northern regions. 


21426 Mercy Hospital Pittsburgh solar assisted domestic 
hot water heat pump Weinstein, A. (Wellington As- 
sociates, Falls Church, VA); Sero, S.; Niess, R.C. Proceed- 
ings o the Annual Meeting - American Section of the Interna- 
tional Solar Ene reine. PA 557-561(1981). (CONF- 
810509—(Vol.1)). Philad elphia, PA, USA (26 May 1981). 

A solar-assisted heat pump was designed and installed to 
provide up to 70 GPM of 110°F service hot water at Mercy Hospi- 
tal in Pittsburgh, PA. A 6600 square foot array of low cost, low 
temperature collectors mounted on pre-fabricated aluminum racks 
was used as the source for the heat pump. For most of the year, the 
input temperature of the glycol solution to the collectors is cooled 
below ambient by the heat pump. As a consequence the collectors 
operate at high efficiency and can at times absorb energy from the 
atmosphere during full overcast and nighttime conditions. Installa- 
tion of the internally manifolded collectors proved to be very 
simple. If a heat pump had not been used in the system, about twice 
as many collectors at almost double the system's cost would have 
been required to meet the same requirements. The annual interest 
that could be earned on the investment cost savings is more than 
seven times the cost of electricity to operate the heat pump. 


21427 Experimental evaluation of a series solar assisted 
heat pump system. McGraw, B.A.; Bedinger, A.F.G.; Reid, 
R.L. (Univ. of Tennessee, Knoxville). lings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 562-566(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A series solar assisted heat pump space heating system has 
been installed in UTK Solar House I on the campus of The Univer- 
sity of Tennessee, Knoxville. It is desired to (1) determine the over- 
all thermal performance of such space heating systems and (2) iden- 
tify solar space heating systems that will interface favorably with 
electric utilities when the back-up energy source is electricity. The 
solar system consists of a 675 ft? site built water cooled array, an 
insulated 1100 gallon thermal storage tank buried just below the 
ground surface in the crawl space of the house, and heat exchange 
to the space via forced air distribution system. Heat is supplied to 
the conditioned space through either the direct solar mode or the 
use of a field modified air-to-air heat pump in which the heat pump 
draws heat from the solar system when auxiliary heat is required. 
The heat pump modification consists of addition of a third (water- 
to-refrigerant) heat exchanger and control changes. Electric resist- 
ance heat is available when the storage tank is below the minimum 
usable temperature. The system as described operated during the 
1979 to 1980 heating season. The overall system performance factor 
for this period was calculated to be 2.14. The system's maximum 
peak electric demand was 11.20 kW. During the 1980 to 1981 heat- 
ing season, the thermal storage system consisted of a 2000 gallon 
uninsulated steel tank buried seven feet deep in the ground. The 
overall system performance factor for this period was measured to 
— The system’s maximum peak electric demand was only 4.33 


21428 Experimentally verified simulation of a ground- 
series solar assisted heat pump. Roeder, D.J.; Reid, 
R.L. (Univ. of Tennessee, Knoxville). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 567-571(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 
The Series Solar Assisted Heat Pump Heating System in The 
University of Tennessee - Solar House I in Knoxville, Tennessee, 
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has been modeled using TRNSYS for heating season thermal per- 
formance. Using the verified model, parametric studies have been 
made in order to find the effects of storage size in ground-coupled 
tanks and compare the thermal performance of the heating season 
using an above-ground storage tank to that using a ground-coupled 
tank. It has been found that for large collector area, insulation of an 
above-ground tank is more beneficial than ground-coupled storage 
for the heating season in Knoxville. 


21429 Reversible solar assisted heat pump. Wood, R.A. 
(JBF Scientific Corp., Wilmington, MA). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 572-576(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

The reversible solar-assisted heat pump is a series-connected 
solar heat pump using unglazed panels. The unglazed panels can 
collect heat from the sun or air, or reject heat. Theoretical, oper- 
ational and economic aspects of this particular system are discussed. 
It is found that heat from the air will supply a significant portion of 
the total heat demand during the most severe winter months. The 
reversible solar-assisted heat pump offers a reasonable opportunity 
for commercial success. 


21430 Investigation of heat pump augmentation of a solar 
air heating system with a validated simulation model. Bechtel, 
T.N. (Colorado State Univ., Fort Collins). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 577-581(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

Simulations of conventional solar and combined solar-heat 
pump air systems are described. The solar heating system modeled 
is CSU Solar House II - a research facility used to investigate the 
operation of air heating and cooling systems. The transient thermal 
simulation program, TRNSYS, is employed to model the system in 
conjunction with a compatible controller subroutine. A week 
period of weather data obtained at Solar House II is used to vali- 
date the model with quantities calculated from the observed solar 
house performance. Simulations are run of the solar system aug- 
mented with a heat pump both in parallel and in series solar-assist- 
ance with evaporator source temperatures in the moderate range (0 
to 40°C) is addressed with a conceptual heat pump model. The sim- 
ulation results of three configurations, conventional solar, parallel 
heat pump, and hybrid series-parallel heat pump, are presented. The 
hybrid system achieves the lowest energy required from auxiliary; 
but provides meager enhancement of the solar performance. 


21431 Operational envelope of solar powered absorption 
heat pumps. Lior, N. (Univ. of Pennsylvania, Philadelphia); 
Schrenk, G.M.; Ng, T.L.; Denton, J.C. Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 582-586(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A thermodynamic analysis was performed to determine the 
absorption heat pump-solar collector combination characteristics 
which result in a saving of collector area by using such a heat 
pump in lieu of a direct solar heating system. The analysis is per- 
formed for three climatic regions in the US. Low-loss collectors 
(such as the evacuated ones) were found to be markedly better for 
that operation than conventional flat plate ones, even if the latter 
have a higher maximal efficiency. Heat pump efficiency needs to be 
at least 0.55 of its Carnot value to meet the above criterion. Gener- 
alized results are provided in graphic form. 


21432 Optimized design of distributed solar thermal 
transport systems for process heat. Hostetler, L.D.; Iannucci, 
J.J. (Sandia National Labs., Livermore, CA). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 592-596(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

By nature, solar energy is diffuse, and for most applications 
it must be collected and transported to be of any value. Distributed 
concentrating collectors (e.g., dishes or troughs) put this insolation 
into a working fluid in the form of sensible heat which must then 
be piped to a central location. For solar thermal systems, energy 
centralization entails all that must be done to accumulate and deliv- 
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er this energy to an end use point. Hardly any solar energy design 
question can be answered without impacting, or being impacted by, 
the transport subsystem. This fact has resulted in considerable effort 
being invested by various organizations in developing methodolo- 
gies for optimizing piping systems. A new design methodology is 
presented which optimizes the piping networks based on the total 
system's annual delivered thermal energy costs ($/MMBtu). This 
tool is utilized for developing complete systems designs to: (1) illu- 
minate the design principles and concerns of generic piping sys- 
tems; (2) provide cost and performance for such systems; (3) cost- 
effectively design process heat systems covering a broad range of 
temperatures and sizes; and finally (4) identify and show the sensi- 
tivity of annual delivered thermal energy costs to the important 


system parameters. 


Active charge/passive discharge solar heating sys- 
tems: thermal analysis. Swisher, J. (Solar Energy Research 
yaa Pe Golden, CO). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 597-601(1981). (CONF-810509—(Vol.1)). Phitadelphix, 
PA, USA (26 May 1981). 

The performance of active charge/passive discharge solar 
space-heating systems is analyzed. This type of system combines 
liquid-cooled solar collector panels with a massive integral storage 
component that passively heats the building interior by radiation 
and free convection. The TRNSYS simulation program is used to 
evaluate system performance and to provide input for the develop- 
ment of a simplified analysis method. This method, which provides 
monthly calculations of delivered solar energy, is based on Klein's 
Phi-bar procedure and data from hourly TRNSYS simulations. The 
method can be applied to systems using a floor slab, a structural 
wall, or a water tank as the storage component. Important design 
parameters include collector area and orientation, building heat 
loss, collector and heat-exchanger efficiencies, storage capacity, and 
storage to room coupling. 


21434 Effects of detailed solar-climatology on the accura- 


cy of f-chart. Mosley, J.; Clark, G. (Trinity Univ., San Ant- 
onio, TX). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society; 4.1: 607- 


610(1981). (CONF-810509—(Vol.1)). 
USA (26 May 1981). 

Simplified design methods which use only monthly average 
insolation and temperature data do not distinguish between the var- 
ious temperature-insolation correlations which can exist for the 
same monthly average data. The effects of these correlations on the 
solar heating fraction of residential space heating systems are evalu- 
ated. The effects of such temperature-insolation correlations are 
evaluated by comparing TRNSYS simulations and f-chart estimates 
of solar heating fractions for five systems in each city/month. The 
climate dependent part of the difference between TRNSYS and f- 
chart is isolated in an empirical climate correction function. Except 
in aberrant cases, the solar-climatology correction to an f-chart esti- 
mate is small. This analysis provides further support for the accura- 
cy of f-chart in the typical case. The analysis also illustrates a 
method of identifying city/months with aberrant solar-climatology. 


Philadelphia, PA, 


21435 Base-temperature method for prediction of the per- 
Samnee fae tht Ge eek as ee eee. 
Lunde, P.J. (Hartford Graduate Center, CT). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 611-615(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The base temperature correlation for solar heating system 
performance is presented and extended to solar hot water preheat- 
ing. Only the potential solar fraction at the lowest acceptable stor- 
age temperature, the storage capacity, and collector characteristics 
are needed to use the correlation, which is detailed analytically and 
also presented as a graph. 


21436 Solar threshold energy method. Williams, G. 
(Hooper and Angus Associates Ltd., Toronto, Ontario); 
White, J.; Lunde, P. Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 626-630(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 
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The Solar Threshold Energy Method (STEM) is introduced. 
STEM is primarily involved with analytically reducing the long- 
term dynamic behavior of solar systems to a format which can be 
readily understood from a design viewpoint. The key to the STEM 
concept is the existence of continuously variable collection thresh- 
olds which depend upon the radiation intensity the collector char- 
acteristics, and the collector temperature. STEM is distinct from 
the utilizability method as the collector temperature and therefore, 
threshold level, can be allowed to vary throughout the collection 
period. As STEM is designed to interface with a preprocessed radi- 
ation and weather data base, complex correlations to predict utiliza- 
bility are eliminated. The user can directly determine the available 
solar radiation from the data base by knowing the threshold of the 
collection system. This is illustrated in the presentation of the daily 
performance equations for space and domestic hot water heating 
systems. 


21437 Simplified cooling design charts. Anand, D.K.; 

Kumar, B.; Allen, R.W. (Univ. of of Maryland, College Park). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 631-635(1981). 
(CONF-810509—(Vol. ly Contract AC03-79CS30204. 
Philadelphia, PA, USA (26 May 1981). 

Regional solar cooling fraction charts have been constructed 
using two derived dimensionless parameters. Three geographical re- 
gions are considered although only one region is reported. Within 
the regions, the selection of cities, whose weather data were used in 
the simulation runs, was based on a climatic classification for the 
cooling season representing wide variations in the combinations of 
available insolation and expected cooling loads. The design chart 
correlation equations are derived from detailed simulation results 
for the specific region. A representative plot of a design chart cor- 
relation is obtained together with a simulation. These results apply 
to one specific region. A design example is included as well as a 
discussion of the results. (LEW) 


21438 Solar heating design with a require- 
ment. McGarity, A.E. (Swarthmore College, PA); ReVelle, 
C.S.; Cohon, J.L. Proceedings of the Annual Meeting - Ameri- 
can Section of the International Solar a 4.1: 636- 
640(1981). (CONF-810509—(Vol.1)). iladelphia, PA, 
USA (26 May 1981). 

A method is presented for finding optimum combinations of 
solar collector area and thermal storage volume when a perform- 
ance requirement in the form of a minimum solar fraction is speci- 
fied by the designer. We show that the optimum storage volume to 
collector area ratio increases with the solar fraction when solar 
fractions above 70 percent are specified and that seasonal storage 
may be desirable. 


-day function for climatic solar heating 
design. Chou, D.J.; Chiang, C.W. (South Dakota School of 
Mines and Tech., Rapid City). Proceedings of the Annual 
Meeting - American Section of the International Solar Ei me ad 
Society; 4.1: 641-645(1981). (CONF-810509—(Vol.1)). Phila 
delphia, PA, USA (26 May 1981). 

A method of Kelvin-day function for climatic solar heating 
design is presented. The long term temperature distribution is used 
to find the solar fraction for building heating. A solar heating 
system is considered to provide heat needed up to an auxiliary 
heater cut-in temperature which is determined by both heat gain of 
solar heating system and overall heat loss coefficient of the build- 
ing. The amount of auxiliary heat needed is calculated from a 
Kelvin-day value at this cut-in temperature. The cut-in temperature 
will change from different solar heating system designs, and the 
Kelvin-day value at this cut-in temperature will be varied. By using 
the numerical curve-fitting method, the Kelvin-day value at any 
temperature base can be expressed into a second order algebraic 
equation, thus, the whole data need not be put into computer stor- 
age. It will be very convenient to determine the Kelvin-day value 
at any base in the design of small heating buildings for architects, 
contractors, and solar heating design engineers who do not have 
access to computing facilities. A computer program is written to 
generate any temperature base Kelvin-day function directly from 
the long term climatological record tape, records from year 1948 to 
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1976 of Rapid City, South Dakota, have been taken to generate the 
monthly and yearly Kelvin-day functions by this program. A solar 
heating design example is given to compare the solar fractions 
which are determined from f-chart and climatic solar heating design 


method. 
r eaing sytem. Brag P.O Ly te for . 
cas we ne 
he International Solar 
Energy Society; 4.1: 65 1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A computer simulation is performed using actual weather 
and solar radiation data in order to test the use of a solar flat plate 
collector system in conjunction with a computer equipped base- 
board hot-water heating system. The computer automatically ad- 
justs the operating temperature of the boiler in comjunction with 
the outside ambient air temperature. Various system strategies are 
tested including having the boiler in series or in parallel with solar 
storage as well as using several smaller storage tanks in place of 
one large storage tank. The results show that the use of a computer 
control to regulate boiler operating temperature can give a signifi- 
cant increase in the fraction of energy supplies by the solar supple- 
ment. 


21440 Various strategies 
baseboard een’ Shan 
Marine Academy, Kings 
Annual Meeting - American pan 


21441 Computer simulation study of multi-family solar 
domestic hot water recirculation systems. Wedekind, D.R. 
(EPrime, Baltimore, MD). Proceedings of the Annual Meeting 
- American Section of the International Solar Energy Society; 
4.1: 661-665(1981). (CONF-810509—(Vol.1)). elphia, 
PA, USA (26 May 1981). 

The effect of daily domestic hot water loads and system 
design on the performance of multi-family solar domestic hot water 
systems is quantified. Two multi-family solar domestic hot water 
(DHW) systems judged representative of the systems funded by the 
HUD Demonstration Program, along with possible modifications to 
these systems, are modeled using the TRNSYS simulation computer 
program. The effect of collector array efficiency and distribution 
heat losses were studied over a range of daily domestic hot water 
loads. Results of simulations over representative climatic periods 
show that daily domestic hot water usage significantly affects solar 
system performance. Improved system designs are developed and 
modeled and comparison is made to system performance of the 
original design. Notable increases in performance can be obtained 
by the use of improved system configurations. 


21442 Solar heating system ep continuous and 
finite difference solutions for sie ee daily data. McGar- 
ity, A.E. (Swarthmore Coll., PA); Revelle, C.S.; Cohon, 


J.L. Proceedings of the Annual Meeting - American Section of 


the International Solar Energy Society; 4.1: 666-670(1981). 
ee Philadelphia, PA, USA (26 May 


Two new solar heating system simulation models are pre- 
sented that involve analytical solutions of the storage energy bal- 
ance equation in its continuous form and in its finite difference 
form. The models are robust with respect to data on driving forces 
which can be averaged over hourly and daily periods, thus reduc- 
ing the amount of data storage and computation required for useful 
results. Results are compared with the widely used simulation 
model TRNSYS. 


21443 Generalized anti phi design method for solar water 
heating systems. Pearson, K.A.; Klein, S.A.; Duffie, J.A. 
(Univ. of Wisconsin, Madison). Proceedings of the Annual 
Meeting - American Section of the International Solar Energy 
Society; 4.1: 671-675(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

The phi-bar, f-chart method, originally developed for closed- 
loop solar energy systems, is shown to be applicable to open-loop 
systems as well. This method can be used to estimate the thermal 
performance of solar energy systems for domestic water or industri- 
al ig heating, with either flat-plate or concentrating solar 
collectors. 
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21444 Performance of (Comell Gai Ith 

Ithaca, New York. Scpemuk. D DM. niv., tine, 

NY). Proceedings of the Annual he - American Section 

the International Solar Energy Society; 4.1: 681-685(1981). 

a -810509—(Vol.1)). Phiadelphia, PA, USA (26 May 
Performance of two solar domestic water heating systems in 

Ithaca, NY, is discussed. Comparisons are made with f-chart-esti- 

mates. The coupling between heat exchanger area and storage tank 

size is discussed. Pump power as a percentage of collected energy 

is calculated. 


g onal domestic hot water system test 
Roy Pe CNTR Rupp, M.W. (DSET Labs., Inc., Phoeniz, 
AZ). Proceedings 9 the Annual Meeting - - American Section of 


the International Solar Energy Society; 4.1: 68 1981). 
(26 May 


oD. -810509—(Vol.1)). Philadelphia, PA, USA 

As solar heating and cooling matures, the natural evolution- 
ary process dictates the need for expanding test methodology to the 
systems level including domestic hot water (DHW), space heating, 
cooling, and other integrated system technologies slated for specific 
end use applications. The empirical data produced in testing at the 
system level can then be used to develop and validate performance 
models. Currently, solar DHW system test methods are under de- 
velopment. The design, construction, and operation of a thermal 
simulator based DHW system test facility is discussed. The facility 
is presently configured to accommodate test specifications set forth 
in draft ASHRAE Standard 95P and addenda to that document 
proposed by the Tennessee Valley Authority (TVA). 


21446 Cost effectiveness of solar DHW systems: results 
of side-by-side tests of active and passive systems. Athoe, J.; 
Beach, C.; Gleman, S. (Florida Solar Energy Center, Cape 
Canaveral). Proceedings of the Annual Meeting - American 
Section of the p woe Af Solar Energy Society; 4.1: 696- 
700(1981). (CONF-810509—(Vol.1)). Philade’ phia, PA, 
USA (26 May 1981). 

Four solar domestic hot water systems were assembled at 
the Florida Solar Energy Systems Test Facility and run side-by- 
side for 6 months in the Florida sunshine. The systems included (1) 
a 40 ft?, 80 gal pumped direct system with differential control, (2) a 
40 ft?, 80 gal pumped direct system with snap switch control, (3) a 
24 ft?, 40 gal thermosiphon system, and (4) a bread-box water 
heater (originally a Baer-type or horizontal tank system with about 
20 ft? aperture and 66 gallon tank, later changed to a tilted tank, 24 
ft?, 40 gallon system). These systems were run without backup 
power and under a draw of 63 gallons per day for each system. 
The installed costs of these systems were estimated on a consistent 
basis. Results of the tests are presented, including thermal efficiency 
(heat delivered to load divided by sunshine incident upon collec- 
tor), water draw temperature, and cost effectiveness (heat per day 
per dollar system cost) of the system. Based on data for the colder 
half of the year in Florida, it is concluded: (1) differential and snap 
switch controls perform about equally well, (2) the thermosiphon is 
the most cost-effective, (3) the more costly the system, the higher 
the temperature of the water it delivers, and (4) the less costly sys- 
tems are adequate for some purposes, and about as cost-effective as 
the more expensive systems. 


21447 One year of monitoring results for eight residential 
solar water heaters in the TVA Memphis project. Askew, 
G.L. (Tennessee Valley Authority, Chattanooga). Proceed- 
ings of the Annual Meeting - American Section of the Interna- 
tional Solar Energy Society; 4.1: 701-704(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Eight systems in the TVA Memphis Solar Water Heater 
Project were instrumented in October 1979 to measure net solar 
energy contribution, hot water flow, auxiliary heater electrical 
power consumption, heater run time and pump run time. These 
data were recorded daily for a year using visually read instrumenta- 
tion mounted locally at each house. Results from this data collec- 
tion effort are presented. 
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commercial readiness of solar water 
ee re D. io m lications, Inc., Golden, 
CO); evalier, R.; Choi, M.K.; Morehouse, "LH. Pro- 
cee ¢ of the Annual Meeting - American Section 7_m Me In- 

1 Solar Energy Society; 4,1: 705-709(1981). INF- 
ae ee 1)). elphia, PA, USA (26 May 1 81) 

An assessment is presented of commercial readiness of solar 
hot water systems. Based on the results of this study there is docu- 
mented proof that the solar industry is blessed with over 20 good 
solar hot water systems. The most recent economics are extremely 
encouraging for the large scale implementation of solar energy. 
Solar hot water continues to be cost competitive with electricity in 
most areas even without the federal and state incentives. When ap- 
plying the most recent federal and state incentives and today’s in- 
creased energy costs, solar water heaters are even competitive with 
conventional gas heaters. However, the solar hot water industry is 
an infant industry. It is not without its problems, such as design de- 
ficiencies, improper selection of components and subsystems. These 
problems will be resolved as this industry matures. 


21449 Parabolic trough collector systems for thermal en 
hanced oil recovery. Niemeyer, W.A.; Youngblood, S. B.; 
Price, A.L. Proceedings of the ‘Annual Meeting - American 
Section of the ‘iemvncinnat Solar Energy Society; 4.1: 713- 
716(1981). (CONF-810509—(Vol.1)). Philad phia, PA, 
USA (26 May 1981). 

Enhanced Oil Recovery (EOR) techniques offer a means of 
increasing US oil production by recovering oil otherwise unavail- 
able when using primary or secondary production methods. The 
use of parabolic trough collector solar energy systems can expand 
the production of oil recovered by the most prevalent of these 
techniques, thermal EOR, by improving the economics and lessen- 
ing the environmental impacts. These collector systems, their state 
of development, their application to EOR, and their capacity for 
expanding oil production are reviewed. An economic analysis 
which shows that these systems will meet investment hurdle rates 
today is also presented. 


21450 Potential for solar industrial process heat in New 
York State. Strnisa, F.V.; Cole, W.J. (New York State 
Energy Research and Development Authority, New York). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4,1: 717-721(1981). 
ee 1)). Philadelp i PA, USA (26 May 


An initial evaluation of the economic potential of solar in- 
dustrial process heat applications in New York State has been per- 
formed. Information was developed concerning: (1) New York 
State process industry characteristics; (2) regional solar insolation; 
(3) solar collector performance and cost; and (4) estimated future 
regional fuel prices. This information was used to predict the future 
economic New York State industrial solar market as a function of 
estimated future fuel prices, industry rate of return requirements 
and various government incentives. To evaluate the attitudes of 
New York firms toward solar for process heat, a survey, followed 
by site visits, of potential industrial users in the state was per- 
formed. As a result of this effort, insight was gained into industrial 
manager's assessment of the risk and payback requirements for an 
investment in a solar system to provide process heat. This informa- 
tion was very helpful in assessing the future penetration of solar for 
industrial uses over the next period (1981 to 2000). 


21451 Solar an process heat market analysis: size, 
distribution. Iannucci, J.J.; Melius, 


temperature, and type 
C.F. (Sandia National Labs., Livermore, CA). Proceedings of 


the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 722-726(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

The potential for penetration of solar thermal energy into 
the industrial process heat (IPH) market depends upon many fac- 
tors, prominent among which are the energy use characteristics of 
industry. Using recently published data on 1972 United States in- 
dustrial energy consumption and the number of energy consuming 
establishments, estimates are made of average consumption rate of 
energy at any site. Incorporating known temperature requirements 
for those industrial types, the power ratings required at various 


peratures. 
(steam, direct, indirect heating, etc.) is presented. 


Georgia solar industrial 
Clark, J.L. (Georgia Inst. of Tech., Atlanta}, Stud 
Proceedings b- the ay Meeting - America 


Aaeamaet lar Socie 4.1: "aE 81 
(CONF 810509 (val -1)). ). Philadelphia, PA, USA zi i 
The Southern Solar Energy Center in Atlanta, Georgia has 


sponsored three concurrent programs studying solar industrial proc- 
ess heat (SIPH). These programs were directed at studies 


Industrial Process Heat Project was conducted by the Engineering 
Experiment Station of the Georgia Institute of Technology. This 
program involved a number of visits to manufacturing plants to 
present plant managerial and technical personnel with information 
relevant to solar energy utilization by their industry. The energy 
operations of each plant were surveyed to identify potential appli- 
cations of SIPH, and discussions were held regarding criteria used 
to evaluate capital investments and barriers to implementation of 
solar energy concepts. Six of the plants were selected for case stud- 
ies involving conceptual design of a solar energy system for a plan’ 
process. Each system was evaluated and case study reports were 


performance 

system at the Johnson and Johnson plant in Sherman, Texas. 
Brink, D.F.; Kendall, J.M. (Acurex Corp., Mountain View, 
CA). Proceedings of the Annual Meeting - - American Section of 
the International Solar Energy Society; 4.1: 737-741(1981). 
oN -810509—(Vol.1)). Philadelphia, PA, USA (26 May 

A solar system was designed, constructed and operated to 
provide process steam for the Johnson and Johnson manufacturing 
plant in Sherman, Texas. Hourly and daily values of insolation, col- 
lected energy, and generated steam were used to evaluate the 
system performance for the first year. An analysis of the measured 
data compared the actual delivered energy with the expected 
values for a typical year of system simulation. A detailed energy 
balance of the flash boiler determined a steam leak to the conden- 
sate. Therefore, the delivered steam was significantly larger than 
the measured flowrate. For those months where the insolation 
measurements are available, the collected energy was within 95 to 
107 percent of the predicted value using the measured insolation 
values. 


21454 Example of how to build a mini-computer-based 
monitor system. Rost, D.F.; Ameduri, G. (Solar Energy En- 
gineering, Poland, O . Proceedings the Annual Meeting - 
American Section of the International Solar erst tedeiphie 
4.1: 742-746(1981). (CONF-810509—(Vol.1)). 

PA, USA (26 May 1981). 

Mini-computer-based monitor systems are possible with rea- 
sonable effort and good success using commercially available com- 
ponents. A brief review of measurement principles is followed by a 
description of a system consisting of an 8-bit computer with 32 K 
random access memory, serial and parallel input/output ports, dual 
floppy disc program and data storage, printer, and a custom de- 
signed analog-to-digital conversion module. All equipment except 
wiring to the A/D section is readily available from commercial 
suppliers. 


21455 Inexpensive non-invasive flow meter for solar ap- 
plications. Gleman, S.M.; Hallberg, C.; Athoe, J.; Miller, M. 
(Florida Solar Energy Center, Cape Canaveral). ’ Proceedings 
of the Annual Meeting - American Section of the International 
Solar Energy Society; 4,1: 747-749(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 
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A simple device for measuring liquid flow in pipes is de- 
scribed. The unit, suitable for monitoring and diagnostics of solar 
systems, is a clamp-on flow head that requires only about a six-inch 
length of exposed pipe for applications. No cutting, piercing, or 
modification of the pipe is required. The device works on a thermal 
principle and, as tested with water flow in 1/2” pipes, exhibits in- 
creasing resolution with decreasing flow, contrary to most flow 
meters in common use. Our prototype unit exhibits repeatability, 
and an accuracy of about seven percent (RMS). 


21456 Passive solar instrumentation and energy display. 
Borton, D.N.; Rogers, W.E.; Tichy, J.A. (Rensselaer Poly- 
technic Inst., Troy, NY). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 750-753(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

A complete data acquisition and display system for a passive 
solar building has been designed. Due to a delay in obtaining some 
of the equipment an interim data acquisition and display system has 
been implemented. 


21457 Solar ponds applied to district heating and cooling. 
Leboeuf, C.M. (Solar Energy Research Inst., Golden, CO). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 772-776(1981). 
(CONF-810509—(Vol.1)). Philadelphia, PA, USA (26 May 
1981). 

A preliminary investigation is presented of the feasibility of 
incorporating solar ponds into new subdivisions to provide district 
heating, domestic hot water (DHW), and district cooling. Two lo- 
cations were chosen for analysis: Fort Worth, Texas, and Washing- 
ton, DC. Solar ponds were sized to meet space heating, cooling, 
and DHW loads in each location for differing community sizes. Pa- 
rameters such as storage layer temperature, pond geometry, and 
storage depth versus surface area were varied to determine the 
most effective approach to solar pond utilization. A distribution 
system for the district heating system was designed, including sizing 
of heat exchangers, piping, and pumps. Cost estimates for the pond 
and distribution system were formulated by using data generated in 
pond sizing, as well as associated system costs (e.g., salt costs, dis- 
tribution system costs). Finally solar ponds were found to be com- 
petitive with residential flat-plate collector systems, with delivered 
energy costs as low as $16.00/GJ. 


21458 Simulation methods developed for the design of 
commercial hot water systems utilizing shallow solar ponds. 
Silver, J.D. Jr.; Wessling, F.C. Jr. (Tennessee Valley Au- 
thority, Chattanooga). Proceedings of the Annual Meeting - 
American Section of the International Solar Energy Society; 
4.1: 782-786(1981). (CONF-810509—(Vol.1)). Philadelphia, 
PA, USA (26 May 1981). 

A project has been initiated which involves the construction 
of a shallow solar pond hot water system as a demonstration of the 
commercial applications of solar energy. As a design tool in this 
effort, computer methods have been developed for predicting pond 
and system performance for various system configurations. The 
methods developed include a finite difference program for evaluat- 
ing the efficiency of various pond configurations and user-written 
TRNSYS subroutines as a means of simulating the entire hot water 
delivery system, including the shallow solar pond. The results of 
the modeling of the pond are verified by comparison to experimen- 
tal results obtained from tests conducted at the TVA Solar Test Fa- 
cility. The results obtained from the hot water simulation can be 
compared to data collected from the site after the project is com- 


21459 New desalination concept: the solar evaporator and 
condenser system (SEACS). ElDifrawi, A. (GDC Interna- 
tional, Inc., Chicago, IL); Yudow, B.; Grotheer, R.H. Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar Energy Society; 4.1: 791-795(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

A new concept for a solar-powered, modular desalination 
plant has been developed. Plants will utilize a Solar Evaporator and 
Condenser System which provides a simple, reliable, and low-cost 
method for desalination. The system is an augmented solar still. Air 
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drawn at low velocity over glazed solar ponds picks up moisture 
and transports it to a condenser where it picks up the latent heat of 
condensation. The warm seawater then flows by gravity through 
the ponds and is pumped over an evaporator pad at the air stream 
inlet. Most of the latent heat of condensation recovered at the con- 
denser will provide additional moisture to the air stream. The cold 
brine will flow by gravity back to the sea. Product water from the 
condenser is stored for subsequent use by the community. The level 
of technology is low. Major components are low speed pumps and 
fans, heat exchangers, battery storage systems, and photovoltaic 
power panels. Plant capacity is determined by the number of mod- 
ules in the plant. Total electric power requirements are anticipated 
to be as low as 1.2 to 1.5 kWhr/m* of product water. Cost of water 
production over the 20-year plant life is estimated to be $2.40/m*. 
System is attractive in its simplicity, both from a construction and 
operation standpoint. 


21460 Use of sodium sulfate in a concentrated salt gradi- 
ent solar pond. Ochs, T.L. (Univ. of Nevada, Boulder City). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 806-808(1981). 
— Philadelphia, PA, USA (26 May 


The use of sodium sulfate, a waste product of flue gas desul- 
furization, in a solar pond is explored as a means of lowering the 
cost of the pond by replacing sodium chloride. It is found that rela- 
tively large land areas and long time frames will be required to 
concentrate sodium sulfate to useful concentrations. These ponds 
will be susceptible to calcium contamination and will require many 
of the same maintenance techniques as practiced for sodium chlo- 
ride ponds. The location of large sources near large flat desert areas 
in the southwest is taken as an identification that this might be a 
cost effective endeavor. (LEW) 


21461 Application of a salt gradient solar pond to a 
chemical process industry. Ochs, T.L. (Univ. of Nevada, 
Boulder City); Johnson, S.C.; Sadan, A. Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 809-811(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A method is described for establishing a salinity gradient for 
a solar pond for the purpose of increasing the magnesium yield of 
an electrolysis plant on the Great Salt Lake. The method is to start 
with the filled pond, layer on an incremental thickness of fresh 
water, and allow surface wave action to mix this layer with the 
dense brine below. This is to be repeated until a sufficient gradient 
zone is produced. A rubber sheet is floated on the pond surface and 
water is allowed to flow slowly and continuously onto the sheet, 
thus avoiding turbulance and mixing at the injection site. Tempera- 
ture and specific gravity profiles are given for the pond. (LEW) 


21462 Solar cooling and heating system, Saratoga Com- 
munity Library (Engineering Materials). (Saratoga, City of, 
CA (USA)). (CAPE—2698). 

58 aperture cards. 

The conventional heating system for the building supplies 
hot water to air handling units, which provide space heating. The 
solar heating system supplies hot water to a storage tank, which 
also supplies hot water to the air handling units. The solar system is 
expected to supply 52% of the heating for the library. The solar 
collectors are flat, single glazed, and non-selective. They are locat- 
ed on a south facing roof with a slope of 22.5 degrees. The collec- 
tors were located where they would minimize the effect on the ar- 
chitecture, although there is about a 15% performance penalty 
compared to the optimum slope. Drawings of the solar heating 
system are given. 


21463 (NP—2902195) [Solar and heat transfer fundamen- 
tals]. (U.S. Solar Corp., Hampton, FL). [nd]. 43p. United 
States Solar Corp., P.O. Drawer K, Hampton, 32044. 
Order Number DE82902195. 

The fundamentals of heat transfer by conduction, convec- 
tion, and radiation are summarized, including relevant equations, 
physical constants for various materials, and solved problems. Fun- 
damental properties of solar radiation, particularly the qualities of 
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radiation reaching the earth and its time dependence, are presented. 
Schematics are presented for two absorption cycle solar air condi- 
tioning systems, and information on specifying pumps for solar 
heating systems is given. Also included is friction loss data for var- 
ious pipes, valves, and fittings. Some collector performance data 
are graphed. (LEW) 
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REFER ALSO TO CITATION(S) 21209, 21243, 21286, 21342, 21354, 21361, 
21362, 21363, 21365, 21384, 21458 


21464 a Flat-plate solar collectors utilizing 
film for high performance and very low cost. Wil- 
W.G. (Brookhaven National Lab., Upton, NY 
SA)). 1981. Contract AC02- 76CHO0016. 8p. (CONF- 
10865—6). NTIS, PC A02/MF AOI. Order Number 
DE82004797. 
From Solar world forum; Brighton, UK (23 Aug 1981). 
Polymeric films are used in the construction of the absorber 
and window portions of a flat plate on collector. The absorber 
heat exchanger consists of a channeled liquid envelope constructed 
using a polymeric film and metal foil laminate. In addition, the 
composite films and light frame monocoque construction contribute 
to very light weight and low cost. The use of high-performance 
polymers permits low-loss designs with high thermal performance. 
The construction concepts are consistent with high speed mass pro- 
duction and installation with manufacturing cost projections of $15/ 
m* Tests performed at Brookhaven National Laboratory (BNL) 
and elsewhere indicate performance potential consistent with appli- 
cations incorporating solar absorption air conditioning. 


21465 (DOE/CS/14287—T1) Black chrome coatings de- 
velopment. Final report, 5 June 1978-4 August 1979, Lin, 
R.J.H.; Heckler, S.E. (Honeywell, Inc., Minneapolis, MN 
(USA). Systems and Research Center). Aug 1979. Contract 
AC04-78CS14287. 86p. NTIS, PC A0OS5/MF A0Ol. Order 
Number DE82004749. 

Solar selective black chrome plating bath formulations were 
studied in an effort to improve the black chrome thermal stability 
and to determine optimal ranges of each bath component. Various 
substrate/undercoat systems were also investigated to select the 
most cost-effective black chrome systems. The critical bath compo- 
nents of a commercial black chrome plating process have been 
identified as hexavalent chromium, trivalent chromium, acetic acid, 
and ferric ion. These components were varied and their effect on 
coating optical properties and durability at temperatures of 350 to 
400°C was studied. Coating thermal stability was significantly im- 
proved by reducing the trivalent chromium concentration from the 
normal 16 g/l to 12 g/1 or less. Optimal ranges of plating bath com- 
ponents and plating parameters were established. Steel/undercoat/ 
black chrome systems were prepared and tested for environmental 
durability. The steel/chrome (1/10 mil)/nickel (1/10 mil)/black 
chrome was selected as the optimal system. Various aluminum/un- 
dercoat/black chrome systems have also been prepared and tested 
in environmental chambers. Based on cost and durability data, the 
Al/Zn (Flash)/Ni (1/2 mil)/BCr system has been chosen as being 
most cost-efficient. A feasibility study showed that it was possible 
to produce a zinc/nickel/black chrome coating system continuously 
on aluminum foil. 


21466 (DOE/CS/30201—T4) Results of roof pond heat- 
ing experiments using the Passive Test Facility for warm, 
humid climates. Loxsom, F.M.; Olivares, P.; Kelly, B.; 
Clark, E.; Doderer, E.; Haves, P. (Trinity Univ., San Anto- 
nio, TX (USA)). Sep 1981. Contract AC03- 79CS30201. 
348p. NTIS, PC AI15/MF AOl. Order Number 
DE82003226. 

The Passive Test Facility at Trinity University has been de- 
signed to test passive cooling and heating methods in warm, humid 
climates. During the Winter of 1980-1981, heating experiments were 
carried out for roof pond systems. These experiments included: roof 
pond heating with glazed and unglazed water bags, heating roof 
ponds from below by using reflective blinds in south-facing win- 
dows, and direct gain heating with the roof pond used as storage. 
The data for these experiments is in the form of 5 minute data for 
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21467 (ERC-R—81015) New look at long-term collector 

and utilizability. Evans, D.L.; Rule, T.T.; 

ood, B.D. (Arizona State Univ., guage (USA). Coll. of 

¥ A pen Sciences). A 1981. Contract 

ACO03-7 . NTIS, PC A04 AOl. Order 
Number DEs2005259° 


A simple technique has been developed to calculate monthly 


formance maps that make possible quick evaluations of changes in 
collector design, geographic location and collector inlet tempera- 
ture. The collector input variables are those that are commonly 
measured in most thermal test procedures; geographic input varia- 
bles are the mean monthly temperature and K/sub T/ (the Liu and 
Jordan clearness factor). The method, in general, gives good results 

also 


performance begins to depend on site-to-site solar radiation/weath- 
er variability and what uncertainties can be expected from its use. 


21468 (NASA-CR—164039) Advanced solar concentrator 

mass production, operation, and maintenance cost assessment. 
Final report. Niemeyer, W.A.; Bedard, R.J.; Bell, D.M. 
(Acurex aes Mountain View, CA (USA)). Jan 1981. 
101p. NTIS A06/MF A 

Tac Sune ar Uarehdiiaiae veda uubiansthadlien aha 
preliminary design at: production rates of 100 to 1,000,000 concen- 
trators per year concentrators per aperture diameters of 5, 10, 11, 
and 15 meters and various receiver/power conversion 
weights. The design of the cellular glass substrate Advanced Solar 
Concentrator is presented. The concentrator is an 11 meter diame- 
ter, two axis tracking, parabolic dish solar concentrator. The reflec- 
tive surface of this design consists of inner and outer groups of 
mirror glass/cellular glass gores. 


21469 (SAND—81-0293C) Variation in the microstruc- 
ture of electrodeposited black chrome solar coatings. Pettit, 
R.B.; Sweet, J.N.; Sowell, R.R. (Sandia National Labs., Al- 
buquerque, NM (USA)). 1982. Contract AC04-76DP00789. 
36p. (CONF-820102—1). NTIS, PC A03/MF AOl. Order 
Number DE81030842. 

From MiCon 7? Houston, ax USA (18 Jan 1982). 
Electrodeposited black chrome solar coatings have been 
found to thermally degrade when used at temperatures near sore. 
This degradation is evidenced by a large decrease in the solar ab- 
sorptance for these coatings. A detailed study is done of the de- 
pendence of the coating microstructure and composition on the 
plating process variables and how these film properties change after 
thermal aging. The areal density of coatings deposited on steel sub- 
strates reaches a constant value as the plating time increases. The 
films are composed of roughly spherical Cr/Cr2Os3 particles with 
diameters in the range 90 to 150 nm. In the stable coatings, the par- 
ticles tend to form clusters. This microstructure does not change 
upon heating, although the metallic chromium in the film oxidizes 
to form fine crystalline CrzOs. A model has been developed of the 
black chrome coating. This model is used to calculate the reflec- 
tance properties as a function of the average CrzOs vol % within 
the film. The calculated reflectance curves are compared to experi- 
mental data for coatings aged for various times at 450°C in air. 
Both model and experiment show that the solar absorptance initial- 
ly decreases only slowly as the amount of Cr2O; increases; howev- 
er, a rapid decrease occurs when the Cr2O;3 content passes 70 vol 
%. Thus it is concluded that the decrease in solar absorptance with 
heating can be explained by oxidation of metallic Cr in the films to 
CrmOs. As a result of these investigations, it is concluded that care- 
ful control of the film morphology, through careful control of the 
plating process, is necessary to produce thermally stable black 

chrome coatings. 





14 SOLAR ENERGY 
1410 Solar Collectors And Concentrators 


(SAND—81-1165) Economic analysis based 
land costs of collector spacing in a collector field. Lee, Do. 
(Sandia National Labs., Albuquerque, NM (USA)). Oct 
1981. Contract ‘ACO4-76D P0789. . NTIS, PC A03/MF 
A011. Order Number DE82004519. 

A study of pertinent parameters has been performed to de- 
termine the effect that collector and land costs have on the opti- 
mum spacing of collectors in the field. Three collector fluid outlet 
average field temperatures were used: 200°, 250°, and 300°C. Land 
cost varied from $0.54/m? ($0.05/ft?) to $215.20/m? ($20.00/ft?) 
and collector costs from $53.80/m? ($5.00/ft?) to $322.80/m? 
($30.00/ft?) FOB factory. Costs of fees, controls, foundations, etc, 
are considered as separate items which are added to the land and 
collector costs to obtain the total cost of the systems. These studies 
were normalized to a 5 x 10° Btu/day requirement. Thus, the life- 
cycle costs of the various configurations are, in essence, the cost of 
energy. 


21471 (SERI—9020/12, 47-60) Astronomical uses of 
large solar concentrators. Wee! es, T.C. (Mt. Hopkins Obser- 
vatory, Amado, AZ). 1980. NTIS, PC Al11/MF AO1. Order 
Number DE82000716. 

From User’s Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

The large collection areas of solar test facilities have poten- 
tial for certain astronomical experiments. Since only nighttime 
hours are utilized, there is no conflict with the daytime solar activi- 
ties. Although solar concentrators are crude by conventional astro- 
nomical telescope standards, there are certain applications where 
angular resolutions of 0.25° are not catastrophic. One of these is 
high energy gamma ray astronomy. The gamma ray causes an elec- 
tromagnetic cascade in the atmosphere and the particles in the cas- 
cade radiate Cerenkov radiation which permits detection at ground 
level. Of particular interest is the detection of gamma ray bursts 
from primordial black holes which are exploding in the present 
epoch. Other possible uses include the detection of faint optical me- 
teors and fast photometry of bright stars. The major practical prob- 
lem with these programs is the large physical size of the detectors 
necessary in the focal plane; another problem is that the location of 
solar facilities is often close to sources of man-made lights. Some 
results from nighttime experiments using the Smithsonian 10m re- 
flector, the White Sands Solar Furnace and the CRTF will be pre- 
sented. 


21472 (SERI/TR—752-711) Solar ponds: a selected bib- 
liography. (Solar Energy Research Inst., Golden, CO 
(USA)). Nov 1981. Contract AC02- 77CH00178. 3lp. NTIS, 
PC A02/MF A0O1. Order Number DE82007369. 

This bibliography contains citations on: regular solar ponds; 
shallow solar ponds; and patents. Certain references are specifically 
recommended. The data bases searched for the bibliography are 
listed. (LEW) 


21473 (SOLAR/0005—81/81, pp 1-20) All-day efficien- 
cy of collector arrays in the National Solar Data Network. 
Eck, T.F. 1981. NTS, PC A04/MF AOl1. Order Number 
DE82010973. 

In National solar data program performance results. Volume 
Ill. 

Field data for collectors arrays from operating solar energy 
systems in the National Solar Data Network are analyzed to deter- 
mine array performance. Data are collected every 5 minutes and 20 
seconds for collector array inlet and outlet temperatures, array flow 
rate, and outdoor ambient temperature. In addition, total insolation 
in the plane of the collector array is sampled every 32 seconds and 
10 values are averaged to provide one value for the 5 minute and 
20 second period. Hourly, daily, and monthly collector array effi- 
ciencies are then calculated from these data. The effects of varying 
six parameters on collector array efficiency are discussed. The six 
parameters are: incidence angles; fraction of diffuse radiation; dust 
and condensate on collector covers; wind; fluid flow distribution in 
arrays; and corrosion and fluid scaling. Two sites are discussed in 
detail, one in Texas and the other in California, both using hy- 
dronic flat plate collectors. (LEW) 
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21474 (STTFUA—81/11, pp 93-139) Yearly average 
of the principal aie collector types. Rabl, A. 

(Solar Energy Research Inst., Golden, CO). Jul 1981. 

NTIS, PC A15/MF AO1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The results of hour-by-hour simulations for 26 meteorologi- 
cal stations are used to derive universal correlations for the yearly 
total energy that can be delivered by the principal solar collector 
types; flat plate, evacuated tubes, CPC, collectors that track about 
one axis, collectors that track about two axes, and central receiver. 
The correlations are polynomials of first and second order in yearly 
average insolation, latitude, and threshold (= ratio of heat loss and 
optical efficiency). With these correlations the yearly collectible 
energy can be found by reading a single graph and multiplying the 
coordinates by the collector parameters. This simple method repro- 
duces the results of hour-by-hour computer calculations with an ac- 
curacy (rms error) of 2% for flat plates and 2% to 4% for concen- 
trators. This method can be applied to any system where the col- 
lectors operate year-round in such a way that no collected energy 
is discarded. This includes photovoltaic systems; solar-augmented 
industrial process heat systems; and solar thermal power systems. In 
addition, the method is recommended for rating collectors of differ- 
ent types or different manufacturers on the basis of yearly average 
performance. The method is also useful for evaluating the effects of 
collector degradation, the benefits of collector cleaning, and the 
gains from collector improvements (due to enhanced optical effi- 
ciency or decreased heat loss per absorber surface). For most of 
these applications, the method is accurate enough to replace a 
system simulation. 


21475 (STTFUA—81/11, pp 141- > Accelerated aging 
of heliostats and components. White, S.S. (Sandia National 
Labs., Albuquerque, NM). Jul 1981. NTIS, PC A15/MF 
A01. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Performance characterization tests and survival tests for he- 
liostat mirror modules are described as well as performance and 
survival tests on complete heliostat assemblies. The design features 
of the second generation heliostats subjected to the tests are both 
tabulated and described. Other testing programs are discussed such 
as tests to pinpoint materials problems of various mirror module de- 
Signs, tests to initiate corrosion in various mirror coupons, and ex- 
posure testing near the site of the Barstow Solar Pilot Plant. 
(LEW) 


21476 (STTFUA—81/11, pp 153-160) Evaluation of 
plastic film for heliostats. Gintz, J.; Dursch, H. (Boeing En- 
gineering and Construction Co., Seattle, WA). Jul 1981. 
NTIS, PC A15/MF A0O1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Exposure testing of candidate materials for the domed enclo- 
sure and reflector of a heliostat is presented. Results on polyesters, 
polycarbonates, acrylics, and Kynar - a fluorocarbon - indicate that 
Kynar exhibits the best weatherability characteristics, whereas the 
ultraviolet degradation resistance of all the other materials is inad- 
equate. The weight of the components of a glass heliostat and the 
new plastic type are compared and accomplishments in thermo- 
forming the enclosure are outlined. The tests and corresponding 
materials are outlined and results graphed. (LEW) 


21477 (STTFUA—81/11, pp 161-178) Studies of dust 
accumulation on solar mirror materials. Pettit, R.B.; Freese, 
J.M.; Roth, E.P. (Sandia National Labs., Albuquerque, 
NM). Jul 1981. NTIS, PC A15/MF AO1. ‘Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

During outdoor exposure, solar mirror materials accumulate 
dust particles that can substantially reduce the intensity of the spe- 





2695 / ERA VOL. 7, NO. 8 


cularly reflected beam. Studies have shown that there is a complex 
interaction between significant variables such as the mirror materi- 
al, local weather conditions, mirror orientation, and cleaning proce- 
dures. Investigation of different water spray cleaning techniques has 
shown that the specular reflectance even after repeated cleanings 
shows a slow, continued decrease for all cleaning procedures stud- 
ied. Spraying with deionized or soft water were the most effective 
cleaning procedures. Cleaning with very dilute HF solutions can, 
however, restore the reflectance to its original value. 


21478 (STTFUA—81/11, 179-193) Heliostat oper- 
ation at the central receiver test facility (1978-1980). Holmes, 
J.T. (Sandia National Labs., Albuquerque, NM). Jul 1981. 
NTIS, PC A15/MF AOl1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

At the CRTF 222 heliostats are used to provide up to 5.5W 
thermal power for the operation of prototype solar receivers and 
other test items. Since October 1978 these heliostats have accumu- 
lated more than 295,000 operating hours. The maintenance program 
keeps at least 95% of the heliostats available for testing use at all 
times. The major items requiring repair are: components in the elec- 
tronic control package located on each heliostat; the absolute, opti- 
cal encoder inside each axis-drive gear box; water seals for the en- 
coder chamber, drive motors and electronic control package. The 
reflectivity of the CRTF heliostats has been periodically measured 
and the results correlated with various weather conditions. The 
mirrors have only been cleaned by natural rain, snow, or frost. We 
have not artificially cleaned the CRTF heliostats. After using an 
always-focused, wire-walk strategy for about two years to assure 
safety during startup and shutdown of the heliostat array, a new 
controlled-sequence safety procedure that saves up to 30 minutes of 
operator time per day is being used. Measurements of the maximum 
rate of buildup and removal of the CRTF beam from a receiver 
have indicated time constants of 10 to 27 seconds for the rate of 
buildup rate and 0.5 to 0.9 seconds for the power removal rate. 


21479 (STTFUA—81/11, pp 195- 7) an experi- 
ence with mirror assemblies at White Sands Solar Furnace. 
Hays, R. (White Sands Solar Furnace, ND. Jul 1981. 
NTIS, PC A15/MF A0O1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The history of the White Sands Solar Furnace from its origi- 
nal construction in 1958 is reviewed. Repairs to the concentrator 
and heliostat mirrors upon arrival at White Sands, and subsequent 
damage and repairs are discussed. Difficulties with cleaning of the 
mirrors and with wind-loading of the heliostat are described. 


(LEW) 


21480 (STTFUA—81/11, pp 279-291) Fluidized bed re- 
ceiver: status and R and D needs. Bachovchin, D.M. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA). Jul 1981. NTIS, 
PC A15/MF A0O1. Order Number DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The state of knowledge about fluidized beds and their design 
and use as solar thermal receivers is examined. Uncertainties and re- 
search needs are discussed, and factors which will effect both its 
eventual development and success are noted. (LEW) 


21481 (STTFUA—81/11, pp 311-313) Overview of para- 
bolic dish test site. Ross, D. (Jet Pro — Lab., Pasadena, 
CA). Jul 1981. NTIS, PC A15/MF A0O1. Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

The Parabolic Dish Test Site on Edwards Air Force Base is 
described, and its objectives are enumerated. The facility includes 
one 6-meter dish and two 11-meter dishes. (LEW) 
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21482 (VKI-LS—1980-2-VOL-1, pp vp) Thermal og 
esses in flat plate solar collectors. Aranovitch, E. 1980. 
NTIS PC A10/MF AO1. 

In Heat exchange and solar , volume 1. 

Heat losses from radiation, cetaal convection and from con- 
duction in nonfocusing flat plate collectors are described and evalu- 
ated. The fin and bond effect is discussed and a method is shown 
for deriving the temperature profile in an aluminum fin. The princi- 
ples of radiation transmission through transparent covers are re- 
viewed, including Fresnel reflections at interfaces, and absorption 
coefficients within material. Methods for calculating heat losses and 
efficiency of a collector are shown. Methods for improving trans- 
mittance of covers are mentioned, including use of double glass, se- 
lective surfaces, and honeycomb structures between the cover and 
the absorber plate. (ESA) 


21483 ee ee Ne, pp yp) Description and 
thermal f corrugated solar collectors. Co- 


laiemma, P.; Micheletti X,; auaeviel, E. 1980. 
(FRENCH). NTIS PC A10/MF AOl. 

In Heat exchange and solar energy, volume 1. 

Full scale tests were conducted of a flat plate solar collector 
fabricated from modular aluminum extrusions. The anodized ex- 
truded backplates contained integral fluid tubes and triangular cor- 
rugations. Plates painted black, brown, and green were evaluated at 
entry temperatures between 40 C and 90 C, and were found to be 
of nearly equal efficiency. Anodized plates were 40% more effi- 
cient. Curves are shown for monochromatic reflectance as a func- 
tion of length of anodizing treatment. The extrusion profile tested 
presented a nonnegligible thermal resistance. (ESA) 


21484 (VKI-LS—1980-2-VOL-1, pp vp) Advanced solar 
collectors (concentrating O.A.; Franceschi, 
L.; Carratelli, E.P. 1980. NTIS PC A10/MF AOI. 

In Heat exchange and solar energy, volume 1. 

The optical tics of short focus and long focus 
parabolic troughs are listed. A statistical analysis of the photother- 
mal conversion and thermal losses of a cylindrical pipe and a cavity 
receiver is made. A steady state heat transfer equation is used to 
perform a dynamic analysis of the temperature profiles of the fluid 
flowing inside the receivers. Finite difference methods are em- 
ployed to solve the equation with boundary conditions supplied by 
statistical analysis and with experimental data to estimate the equa- 
tion parameters. Solutions for several physical and geometrical var- 
iants are discussed. Parabolic trough solar plant designs are given. 
(ESA) 


21485 Optimized second stage concentrator. Kritchman, 
E. (University of Chicago, Enrico Fermi Institute, Chi 
Illinois 60637). Applied Optics; 20: No. 17, 2929-2933(1 
1981). FG02-79E 89. 

The incorporation of second-stage trumpetlike reflective ele- 
ment at the focal plane of a parabolic dish reflector is analyzed to 
exmine the improvment in solar concentration capability. The opti- 
mally adapted trumpet compensates for the optical aberrations of 
the dish and for large f/nos. The consequent concentration capabili- 
ty is comparable to the ideal. 


21486 Black fluids: a new way to collect solar energy. 
Meas, Y.; Quintana, J.; Samano, A.; Fernandez, A. Proceed- 
ings of the Annual Meeting - American Section of the Interna- 
tional Solar Energy Society; 4.1: 231-234(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

A new way to collect solar energy is analyzed. This way 
consists of using a black fluid at which the photothermal conver- 
sion takes place. The desired physical-chemical properties are de- 
scribed. An experimental performance comparison with a tradition- 
al collector is reported, and a numerical analysis of a thermosiphon 
system is included. 
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21487 Advanced solar collector concepts using carbon. 
Baldonado, O.C.; Schmitt, C.R. (EC Corp., Oak Ridge, 


TN). Proceedings of the Annual Meeting - American Section of 


the International Solar Enei Society; 4.1: 235-239(1981). 
(CONF-810509—(Vol.1)). Philadelphia, PA, USA (26 May 
1981). 

» sae ctusitaih titatian stithin: atid initial ain 
mal conductivity, and fabricability into a variety of physical forms 
makes it attractive as a material of construction for a family of 
unique and advanced second-generation solar collectors. Several 
carbon-based solar collector heat transport conceptual systems are 
described using carbon microspheroids, carbon pile fibers and whis- 
kers, and reticulated (open pore) carbon foams. A carbon coating, 
having a high absorption capability for solar energy is also de- 
scribed. The coating consists of spherical carbon particles of a se- 
lective size range near the wavelengths of the infrared/visible light 
boundary that is bonded to a metal plate with an appropriate inor- 
ganic or organic binder. Carbon microspheroids having a particle 
diameter of approximately 100 to 250 micrometer also show solar 
selective properties because of their surface morphology, and var- 
ious methods for employing these as solar absorbers using dry air as 
the transfer fluid are described. 


21488 Comparison of performance of flat plate and para- 
bolic trough solar collectors in several US cities. Stromberg, 
R.P. (Sandia National Labs., Albuquerque, NM); B 


L.D. Proceedings of the Annual Meeting - American Section of 


the International Solar Energy Society; 4.1: 240-243(1981). 
(CONF-810509—(Vol.1)). Contract AC04-76DP00789. 
Philadelphia, PA, USA (26 May 1981). 

One very common use of the flat plate collector is residen- 
tial water heating. Concentrating thermal collectors have been de- 
veloped for much higher temperature uses, based on the knowledge 
that the upper limit on output from the flat plate collector is rough- 
ly at the boiling point of water. Total annual outputs are extensive- 
ly compared. There is a significant variation in relative perform- 
ance of flat plate and concentrating collectors in different climates. 
There is a noticeable variation in relative output from winter to 
summer. In some parts of the United States the weather conditions 
of winter favor the use of concentrating collectors over flat plate 
collectors for residential water heating. 


21489 


High performance open-flow concrete FPC for 
Middle-East. ly A.F. (ATON Solar Mfg., 


metal-poor 

Novato, CA). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society; 4.1: 244- 
248(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

The most cost-effective solar collector for DHW applica- 
tions in the Middle-East is a concrete Open Flow flat plate collec- 
tor (FPC). Such a collector is: well adapted to the specific Middle- 
Eastern conditions of material availability and high density urban 
housing; has a better energy payback than any metal FPC; corre- 
sponds perfectly to findings of a value analysis that gives zero 
value to the absorber plate of traditional FPC. To back those find- 
ings, we present an analysis of heat losses in a concrete Open Flow 
FPC, and results from prototypes testing. 


21490 Performance prediction of site-built building inte- 
grated solar air heaters. Milburn, W.F. (Duke Univ., 
Durham, NC). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society; 4.1: 249- 
253(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

A mathematical model was developed which will predict the 
thermal performance of solar air heaters constructed of convention- 
al sheet metal ductwork laid over insulated building framing. This 
model was validated with a 17 m? test collector built by the pro- 
posed methods. The model was then used to develop graphic infor- 
mation which can be input into a series of simple hand calculations 
for system design and layout. The variables which would be in 
question for the designer and builder of a system with some given 
overall dimensions would be the size, aspect ratio and length of the 
ducts and the air flow rates. The performance prediction of the col- 
lector array selected with these techniques can be obtained from a 
graph which has been developed to yield the heat removal factor 
of the collector array as a function of the air velocity and duct size. 
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21491 Effect of heat capacity on flat-plate solar energy 
collector performance. Spencer, D.L. (Univ. of Iowa, Iowa 
City). Proceedings of the go Meeting - American Section 
of the International Solar Energy Society; 4.1: 254-258(1981). 
_ ee Philadelphia, PA, USA (26 May 

A solar energy collector inherently operates under varying 
meteorological and load conditions. Due to the heat capacity of the 
absorber plate and associated collector components, solar energy is 
stored in or removed from the collector as its temperature varies. 
The net effect is to reduce the energy delivered to the load or stor- 
age. The differential equations governing the performance of flat 
plate solar collectors are expressed in dimensionless form and 
solved. Solutions for several cases involving particular meteorologi- 
cal and load situations are presented. The mathematical formula- 
tions are based on the concept that loss in energy collection due to 
collector thermal capacity is the difference between the gain of an 
ideal zero-mass collector and that of the actual collector over any 
prescribed time interval. The meteorological and collector param- 
eters (except for effective mass-specific heat product of the absorb- 
er) are identical. 


21492 Improved method for flat-plate solar collector eval- 
uation. Patera, R.P.; Robertson, H.S. (Univ. of Miami, Coral 
Gables, FL). Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society; 4.1: 259- 
261(1981). (CONF-810509—(Vol.1)). Philad phia, PA, 
USA (26 May 1981). 

A method is provided to determine the efficiency of a flat- 
plate collector in a manner that is both faster and more reliable 
than the standard methods. Two parameters that are usually taken 
to be constant are treated as linear functions of temperature. One 

is the heat transfer coefficient from fluid to ambient air, 
U/sub o/; the other is the heat transfer coefficient from the collec- 
tor plate to ambient air, U/sub L/, divided by a tau, where a = 
absorption of the plate, and tau = transmittance of the cover. The 
linear dependence on temperature of each parameter is calculated 
from independent measurements. When U/sub 0/ and U/sub L/ are 
used in the expression for collector efficiency, collector perform- 
ance can be accurately predicted. 


21493 Flat plate solar collector with a cantilevered 
mirror. Cohen, S.; Larson, D.C. (Drexel Univ., Philadel- 
phia, PA). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society; 4.1: 262- 
266(1981). (CONF-810509—(Vol.1)). Philadelphia, PA, 
USA (26 May 1981). 

The use of flat booster mirrors with flat plate collectors pro- 
vides moderate solar flux concentration and enhanced performance 
especially when the mirrors are seasonally adjusted. Curved mirrors 
provide higher flux concentration and a practical system has been 
developed where the booster mirror is bent elastically. The system 
employs a single cantilever mirror which is located below a con- 
ventional flat plate collector. The mirror is clamped at the base of 
the collector panel and its free end is deflected upward; a smaller 
deflection is used in the fall and winter than in the spring and 
summer. The prototype system consists of a 0.9 by 2.5 m collector 
panel mounted on its side (horizontal fluid flow) and a 2.7 by 2.5 m 
elastic mirror. The mirror is made with aluminum sheet with an ad- 
herent aluminized acrylic film. The system has been designed for 
mounting on horizontal surfaces at latitudes of 10 to 50° 


21494 Solar collector rack design and _ installation. 
Gehner, M.D. Proceedings of the Annual Meeting - American 
Section of the International Solar Energy Society; Ag 267- 
270(1981). (CONF-810509—(Vol.1)). Philad phia, PA, 
USA (26 May 1981). 

Structures used to support solar collectors must meet the 
strength requirements of dynamic wind forces, of stability, of codes, 
of anchorage and of fabrication and installation economies. A case 
study illustrates one supporting frame system which meets a variety 
of installation conditions and precipitates discussion of practical 
considerations for product design, fabrication and installation. 





Design considerations for reducing optical losses 
due to gaps between absorbers and their reflectors. McIntire, 
W. (Argonne National Lab., IL); Winston, R. Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 271-273(1981). (CONF-810509— 
(Vol.1)). Contract W-31-109-ENG-38;AC02-80ER10575. 
Philadelphia, PA, USA (26 May 1981). 

It is shown that a compromise between a gap lossless design 
and design with a gap may represent the best choice for an opti- 
mized nonimaging solar concentrator. 


21496 Stationary evacuated tube with integrated concen- 
trator for 100°C to 300°C. O’Gallagher, J.J. (Univ. of Chi- 
cago, IL); Snail, K.; Winston, R.; Peek, C.; Garrison, J.D. 
Proceedings of the Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 274-277(1981). 
(CONF-810509—(Vol.1)). Contract AC02-80ER10558. 
Philadelphia, PA, USA (26 May 1981). 

A substantial improvement in optical efficiency over contem- 
porary external reflector evacuated tube collectors can be achieved 
by integrating the reflector surface into the outer glass envelope. 
The design, fabrication and preliminary test results are described 
for a prototype collector based on this concept. Efficiencies above 
40% up to nearly 300°C may be achieved. 


21497 Parametric study of the performance of a CPC col- 
lector: comparison with a flat plate collector. Hsieh, C.K. 
(Univ. of Florida, Gainesville); Wang, X.A. Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 278-281(1981). (CONF-810509— 
(Vol.1)). mtract W-31-109-ENG-38. Philadelphia, PA, 
USA (26 May 1981). 

A parametric study has been made of the performance of a 
CPC collector under varied operating conditions. The parameters 
tested include the average number of reflections on the CPC, the 
CPC concentration ratio, the gap size, the insolation and the collec- 
tor flow rate. The collector performance is compared in terms of 
their loss coefficients, the collector efficiency factor, the collector 
heat removal factor and finally their thermal efficiency. Test results 
indicate that, because of the high thermal resistance between the re- 
ceiver jacket and the envelope, the CPC collector performance is 
very stable and is practically independent of the many parameters 
tested. The efficiency of the collector is high and shows only a 
slight drop at high operating temperatures. 


21498 Incident angle modifiers for evacuated tube collec- 
tors. McIntire, W.; Reed, K. (Argonne National Lab., IL). 
Proceedings of the ‘Annual Meeting - American Section of the 
International Solar Energy Society; 4.1: 282-284(1981). 
(CONF-810509—(Vol.1)). Contract W-31-109-ENG-38. 
Philadelphia, PA, USA (26 May 1981). 

Ray trace calculations are performed to acquire the normal- 
incidence optial efficiencies and incident angle modifiers for four 
commercial evacuated tube collectors. The significance of the inci- 
dent angle modifiers is illustrated by comparing the efficiencies of 
collectors with tubes aligned north-south. The calculations are 
compared with measured data for one of the collectors and with 
solar simulator data. (LEW) 


21499 Model for optimization of receiver tube design for 
linear parabolic troughs. Schwinkendorf, W.E.; Semmens, 
M.G.; Fong, A. (BDM Corp., Albuquerque, NM). Proceed- 
ings of the Annual Meeting - ‘American Section of the Interna- 
tional Solar Energy Society; 4.1: 295-299(1981). (CONF- 
810509—(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

A nonlinear thermal network model for the receiver tube 
subassembly used in a linear parabolic trough (LPT) solar collector 
has been developed for design optimization. Measured and calculat- 
ed efficiencies for the Solar Kinetics T-700 collector agree to 
within 4.5 percent. 
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21500 State-of-the-art solar trough collector. Youmans, 
D.; Bell, D.; Carlton, R. (Acurex Corp., Mountain View, 
CA). Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society; 4.1: 300-303(1981). 
Sa -810509—(Vol.1)). Philadelphia, PA, USA (26 May 

The Department of Energy and Acurex Corporation have 
joined in a cooperative agreement to accelerate producibility and 
commercial availability of major line focus parabolic trough solar 
collector system components. The Acurex goal is to develop the 
next generation collector based on 4 years’ experience with the cur- 
rent generation. As in the past, the primary applications for the 
new collector will be industrial process heat and electric power 
generating systems. The design of the collector is summarized and 
the rationale for the major subsystem design decisions is presented. 
The predicted annual thermal performance and estimated produc- 
tion costs are also provided. 


21501 Design evolution of a large scale parabolic 

Witt, J.D. (Solar Kinetics, Inc., Dallas, TX). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Sociey 4.1: 304-308(1981). (CONF-810509— 
(Vol.1)). P’ elphia, PA, USA (26 May 1981). 

The recent history of parabolic trough directions is outlined 
with emphasis on aperture widths selected by various concentra- 
tions. The development of the original Solar Kinetics large scale 
trough concept is noted and the reasoning behind the final 21 foot 
aperture selected is discussed. 


21502 Computer aided design of a receiver using the heat 
energy analysis program. Flaisher, H. seme Solar Energy 
Research Corp., M etroit, MI). Proceedings the Annual 
Meeting - American Section of the preven Ah Solar Energy 
Society; 4.1: 314-318(1981). (CONF-810509—(Vol.1)). Phila- 
delphia, PA, USA (26 May 1981). 

The Heat Energy Analysis Program (HEAP) was used to 
model the steady state operation of various different receivers for 
use in line-focusing solar collectors. One of the receivers modeled 
was used in a trough-shaped collector which was tested at Sandia 
National Laboratory. An attempt is made here to show that the re- 
sults of the HEAP calculations for this receiver are consistent with 
those which were experimentally found. Afterwards, the results of 
HEAP analyses for other receiver configurations is presented. 


21503 Point-focus solar concentrator technology. Bedard, 
R.; Overly, P.; Bell, D. (Acurex Corp., Mountain View, 
CA). Proceedings of the Annual Meeting - American Section of 
the International Solar Energy Society; 4.1: 324-328(1981). 
a Ce Philadelphia, PA, USA (26 May 
1981). 


Acurex Corporation is developing state-of-the-art and ad- 
vanced technology point-focus solar concentrators. The concentra- 
tors are intended for use in a modular, distributed solar thermal 
system capable of generating electricity or providing thermal 
power for small community, industrial, and isolated applications. 
The overall point-focus concentrator design is summarized and 
both state-of-the-art and advanced technology reflective panel 
design approaches are detailed. Test results of developmental panels 
are also presented. Finally, predicted thermal performance and pro- 
duction costs are provided. 


21504 Georgia 


Tech spiral concentrator: an innovative 
design. Steenblik, R.A.; Bomar, S.H. Jr. (Georgia Inst. of 
Tech., Atlanta). Proceedings of the Annual Meeting - Ameri- 
can Section of the International Solar Energy Society; 4.1: 344- 


346(1981). (CONF-810509—(Vol.1)). 
USA (26 May 1981). 

A new, low cost, high performance solar energy concentra- 
tor has been developed at Georgia Tech. It is based on Fresnel re- 
flector principles, and is formed by slightly winding a flat spiral of 
reflective material and securing it to a planar frame. Special focal 
distributions are easily designed into the concentrator. A wide vari- 
ety of applications exist for this new device, ranging from genera- 
tion of industrial process heat to solar cooking. 
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- fixed focus concentrator. Solomon, 
ines of the Y the Anneal Meeting - American Section 

-- po + Solar Energy Society; 4.1: 347-350(1981). 
Se -810509—(Vol.1)). Piitadetphia, PA, USA (26 May 

A tracking mechanism for a fixed focus solar concentrator is 
presented. A collector of this kind is very applicable for small 
groups everywhere. An approximately 2 kW model is mounted on 
a trailer and can be moved anywhere from Canada to Mexico and 
be operable within half an hour. With the focal point being located 
within three feet of the ground on the working model it is quite 
accessible and easily shielded from subsequent heat loss. Included 
are the criteria affecting design, design, working model construc- 
tion, working model test results, and future thoughts. 


21506 JPL flux mapper and the characterization of point 
test bed concentrators at JPL. Starkey, D.J.; Owen, 


focusing test 
W.A. (Jet Propulsion Lab., Pasadena, CA). Proceedings of 


the Annual Meeting - American Section of the International 
Solar oe ao 4.1: og peng (CONF-810509— 
(Vol.1)) elphia, PA, USA (26 May 1981). 

The Solar Test Bed Concentrators (TBCs) are described that 
E-Systems installed at JPL’s Edwards Test Station near Lancaster, 
California, for the Jet Propulsion Laboratory (JPL). The JPL solar 
flux mapper and the characterization work that has been accom- 
plished on the test units thus far are described and the test results 
are provided. The characterization data has been measured using 
both a flux mapper and a cold-water calorimeter. The flux mapper 
uses a Kendall radiometer as the sensing device. It is mounted on 
an x, y, Z motor-driven positioning mechanism that allows the 
sensor to take an x-y flux raster at several Z planes in the vicinity 
of the concentrators’ nominal focal plane. Various concepts were 
tried to protect the concentrator structure from being damaged by 
the sun's reflected energy during sun acquisition and deacquisition. 
A description of both the passive and active protection systems is 
presented. 


21507 Advanced solar receivers: high temperature steam 
loop experiments. os A.H. (Solar Turbines Interna- 
tional, San Diego, CA); T H.L. Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 366-370(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

The feasibility of solar generation of 1500°F/1500 psia steam 
using a once-through steam loop mounted in a downward facing 
cavity has been demonstrated. Recently completed tests at the 
DOE Advanced Components Test Facility permitted investigation 
of critical design problems associated with a solar cavity receiver/ 
steam generator combination with central receiver applications. 
Testing successfully demonstrated the concept and provided data 
on: (1) superheater outlet circumferential temperature gradients, (2) 
transient operations, (3) maximum tube wall temperatures, (4) tube 
wall to outlet steam temperature differences, (5) receiver/cavity ef- 
ficiencies, and (6) heat flux at the outlet of the superheater and in 
the vaporizer sections. 


21508 Modeling requirements for determinations of con- 
vective losses from solar receivers. Clausing, A.M. (Univ. of 
Illinois, Urbana). Proceedings of the Annua. ‘Meeting - Ameri- 
can Section of the International Solar Energy Society; 4.1: 371- 
375(1981). (CONF-810509—(Vol.1)). "Philadelphia, PA, 
USA (26 May 1981). 

Unique aspects of the problem of determining the convective 
heat loss from large solar receivers are identified, and the associat- 
ed modeling requirements are established. Data are taken from the 
literature to demonstrate the importance of property variations in 
the convective loss determination and to verify ways of correlating 
this influence. Four combined convection regimes are identified, 
and published data are used to show the utility of various combined 
convection correlations. 
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21509 Design considerations for solar furnace focal zone 
qe. Sievers, R.H. Jr.; Knasel, T.M.; McDonnell, M.; 

B.; Woods, S.; Malinowski, R. (Science Applica- 
tions, Inc., McLean, VA). Proceedings of the Annual Meeting 
- American Section of the International Soiar Energy Society; 
4.1: 381-385(1981). (CONF-810509—(Vol.1)). phia, 
PA, USA (26 May 1981). 

Science Applications, Inc. has used the principal solar fur- 
naces in conjunction with its study of the effect of high thermal 
fluxes and fluences on soil surfaces for the Defense Nuclear 
Agency. Apparatus to perform these tests has evolved from tests on 
the furnaces at the White Sands Missile Range, Georgia Institute of 
Technology in Atlanta; Centre National de Recherche Scientifique 
in Font Romeu, France; and Kirtland AFB, NM over the past 6 
years. The apparatus is still evolving as it is adapted to additional 
furnaces and to obtain a greater variety of data. The evolution of 
the apparatus is traced to illustrate the interaction of experiment ob- 
jectives; furnace capabilities, configuration, and support; apparatus 
design; data collection; and response to lessons learned. 


21510 Optimal flow configuration in solar collector 
arrays. Menuchin, Y.; Bassler, S.; Jones, G.F.; Lior, N. 
(Univ. of Pennsylvania, Philadelphia). Proceedings of the 
Annual Meeting - American Section of the International Solar 
Energy Society; 4.1: 616-620(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 

A flow distribution and thermal performance analysis were 
performed on parallel-series piped solar collector arrays of up to 
288 collectors, for conditions typical to solar heating and cooling 
with flat-plate collectors. The results of the analysis were combined 
with a present-value life-cycle cost analysis model to determine the 
piping configuration which provides the solar heat at least cost. 
Design graphs for such arrays are presented. 


21511 Preparation of a radiation data base for perform- 
ance ion using a tilted flat plate collector/reflector 
system. Lunde, P.J. oe Graduate Center, CT). Pro- 
ceedings of the Annual Meeting - American Section of the In- 
ternational Solar yt Fron 4.1: 621-625(1981). (CONF- 
810509—(Vol.1)). elphia, PA, USA (26 May 1981). 

The analysis of a reflector/configuration system has been 
simplified through use of the sun’s profile angle and simplifying as- 
sumptions. Equations are given for the effect of shadowing from 
the row ahead on collector or reflector, and a reflector view factor 
is detailed that accounts for the portion of the reflector image that 
misses the collector. A reflector elevation factor was found that is 
added to R/sub b/, the usual beam elevation factor for the collec- 
tor. Detailed monthly radiation tables for performance prediction 
were then prepared for Los Angeles, CA, that include the effect of 
a given reflector. 


21512 Solar profile intensity gauge (SPIG) for receiver 
tube subsystem optimization in concentrating collectors. Sem- 
mens, M.G.; Schwinkendorf, W.E. (BDM Corp., Albuquer- 
que, NM). Proceedings of the Annual Meeting - American Sec- 
tion of the International Solar Energy Society; 4.1: 754- 


757(1981). (CONF-810509—(Vol.1)). 
USA (26 May 1981). 

Significant improvements in the performance of solar ther- 
mal collectors and photovoltaic concentration collectors have been 
demonstrated with alternative receiver tube configuration designs. 
Optimal receiver designs for each collector produced by the variety 
of manufacturers involved in solar thermal or solar photovoltaic 
systems need quick and efficient means of providing the empirical 
data necessary to perform receiver tube optimization engineering 
analysis. To measure incident radiation in the region of the focal 
point of concentrating mirrors, a solar profile intensity gauge 
(SPIG) has been developed by the BDM Corporation under con- 
tract to Sandia National Laboratories, Albuquerque, New Mexico. 
BDM design codes have also been prepared for the optimization of 
the receiver tube subsystem (RTS) on linear parabolic troughs. The 
computer model consists of an electrical network equivalent ther- 
mal grid model of the receiver tube and annulus. The insolation de- 
fined by the SPIG is entered as current sources to the model which 
in turn calculates temperatures and heat flows. the key trade-off be- 
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collector intercept and thermal energy losses is per- 

the geometry and dimensions of the RTS that pro- 

thermal energy gains. Early applications of the 

SPIG and BDM RTS models have shown very accurate perform- 


400 m? solar pond: one year of operation. Nielsen, 
C.E.; Kamal, J. (Ohio State Univ., Columbus). Proceedings 
of the Ann Annual Meeting - American Section of the Rabe 
Society; 4.1: 758-762(1981). (CONF-810509— 
ol.1 * mtract AC04-77CS34155. Philadelphia, PA, 
SA (26 May 1981). 

Results are reported from one year’s operation of a 400 m* 
solar pond. Data on solar input, heat gain by the pond, heat loss to 
the earth, and heat conducted upward through the gradient zone 
have been analyzed, yielding an energy balance for the year. Loss 
to the earth is large because of unexpectedly large thermal conduc- 
tivity. Accurate specific gravity profiles have provided information 
on movement of gradient zone boundaries and upward salt trans- 
port rate. Analysis of changes in specific gravity within a gradient 
zone has provided a sensitive test for leaks. A thicker gradient zone 
is needed for more efficient performance, and it is proposed that 
this can be produced by the operation of a suitably designed heat 
extraction system. 


21514 What happens when a solar pond boils. Weeks, 
D.D.; Bryant, H.C. (Univ. of New Mexico, Albuquerque). 
Proceedings of the Annual Meeting - American Section of the 
International Solar Ene Society; 4.1: 768-771(1981). 
(CONF-810509—(Vol.1)). Contract AS04-77CS33977. Phila- 
delphia, PA, USA (26 May 1981). 

The University of New Mexico salt-gradient solar pond 
reached a maximum temperature of 109°C and boiled during July 
1980. The following article gives the thermal history of the UNM 
pond prior to the boil and an account of that boil. The stability of 
the pond’s salt and temperature gradients was disrupted during the 
boil occurrence. Along with the account of the pond boil, some 
conclusions are drawn as to the possible causes and effects of this 
unique occurrence. 


21515 Review of TVA’s non-convecting solar pond activi- 
ties. Kuberg, D.W. (Tennessee Valley Authority, Chatta- 
aoap, Proceedings of the Annual Meeting - American Section 
Q International Solar Energy Society; 4.1: 777-781(1981). 
ae -810509—(Vol.1)). Philadelphia, PA, USA (26 May 

The Tennessee Valley Authority (TVA) has been involved 
in solar pond feasibility assessments since mid 1979. TVA’s non- 
convecting solar pond (NCSP) activities are reviewed. At the con- 
clusion of a TVA-funded Arthur D. Little feasibility study, an eval- 
uation was performed to determine whether the design and erection 
of a plant non-convecting solar pond is economically justified. 
Using levelized costs as the basis of comparison, the evaluation 
compared the cost of energy produced by a ten acre salt-gradient 
pond to the cost of energy produced by equivalent sized coal, natu- 
ral gas and oil fired boilers. After verifying the economic feasibility 
of the non-convecting solar pond, TVA designed a one-acre pilot 
non-convecting solar pond. Major design considerations were sim- 
plicity, economics, and environmental impacts. The key environ- 
mental issue addressed was the discharge of salt into the environ- 
ment. The issue was resolved by designing a system that would re- 
cycle the salt removed from the surface by rain overflow, surface 
washing, or leakage through the primary liner. The possibility of 
leakage through the primary liner is minimized by the inclusion of 
an underdrain system and an underdrain liner. Considerable effort 
went into the investigation of available liner materials. 


one Enhanced ground storage for solar ponds, Crevier, 

D. (Coreco Inc., Longueuil, ). Proceedings of the 
Annual Meeting - "American Section of the International Solar 
Energy Society; 4.1: 796-800(1981). (CONF-810509—(Vol.1)). 
Philadelphia, PA, USA (26 May 1981). 


The amount of heat exchange that occurs between a 
performing seasonal heat storage and the ground is limited by 
depth to which seasonal heat variations the ground. 


penetrate 
extent to which ground storage limits the pond annual temperature 
variation is also reduced by the lack of synchronization existing 
tween variations of the pond and ground 

the 


of underground pipes is investigated. A computer model 
constructed to study the underground diffusion of heat in a 
bounded by the pond bottom, the pipe network, and a deeper 


21517 Floating solar 

(McGill Univ., Montreal, 

Meeting - American Section of 

Society; 4.1: 801-805(1981). (CONF-810509—(Vol.1)). 
delphia, PA, USA (26 May 1981). 

The possibility of making the nonconvective zone of a salt 
gradient solar pond float over a layer of fresh water is investigated. 
Such a construction would greatly reduce salt costs in ponds 
equipped with deep storage layers, and might eventually permit the 
construction of solar ponds as floating structures in natural bodies 
of water. Such a procedure would permit the location of large solar 
ponds close to densely build urban centers, where they could not 
otherwise be installed because of space limitations. It is proposed to 
separate the salt gradient insulating layer from the fresh or sea 
water underneath by an impermeable membrane stabilized by 
weights and buoys attached to it. A stability criterion 
the number of buoys to be used as a function of the difference in 
density between the bottom of the insulation layer and the storage 
layer is presented. A mathematical analysis of the heat flows in the 
pond has been carried out, and results similar to those derived by 
Rabl and Nielsen resulted with the difference that the infinitely 
deep ground layer underneath the pond is replaced by a noncon- 
vecting layer of water of finite depth, contained by the hull. 


21518 Solar pond salt gradient instability prediction by 
means of a thermo-hydrodynamic computer code. Hull, J.R.; 
Liu, K.V.; ~~ Y.S.; Domanus, H.M.; Sha, W.T. (Argonne 
National Lab., IL). ” Proceedings of the Annual Meeting - 
American Section of the International Solar wo ae 
4.1: 812-816(1981). (CONF-810509—(Vol.1)). Con 
31-109-ENG-38. Philadelphia, PA, USA (26 May 1981). 

Results are presented of a numerical simulation of convec- 
tive instability in solar ponds using a modified version of 
COMMIX, a transient, three-dimensional, thermo-hydraulic com- 
puter code. The simulation is for the ideal case of a fluid slab that is 
stratified by salt and heated from below, with initially constant sa- 
linity and temperature gradients. Exact results are calculated using 
linear stability theory and provide the predicted behavior that the 
simulation should match. Oscillations calculated by the exact theory 
show a remarkable similarity to microstructure temperature oscilla- 
tions observed in several solar ponds. The computer simulation pre- 
dicts conditions of stability with fair accuracy and displays oscilla- 
tions of the correct form. The accuracy of the quantitative results 
appears to be limited by numerical diffusion. 
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REFER ALSO TO CITATION(S) 21214, 21345, 21466 


21519 er fay Solar-energy 


earth-storage 
7 wh 15, 1980, Yuan, Sh. PRISE, tno, Palle 
urc! 


SA)). 1980. Contract AP03-80SF11121. 

Mey NTIS, PC A08/MF AOl. Order umber 
1023087. 

A one-tenth scale model of solar energy earth storage system 

(SEESS) was tested for space heating of a model house in North- 

ern Virginia area during the period from December 8, 1979 to 
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April 30, 1980. The results of this investigation are given in figures 
of monthly summaries of (1) collected solar energy, (2) daily aver- 
age of inside room temperature, and (3) daily average of outside 
temperature. Daily solar flux, inside and outside temperature for the 
145 test days are given. The experimental results show that the 
heated soil in the earth reservoir responds effectively to heat 
demand at the test house. The insufficient heat supply experienced 
during the peak winter load months of late January, February and 
early March are attributed to the low initial storage heat capacity 
and excess heat losses in the system. 


21520 (SAND—81-1831) Development of a RELAP 
model for the Barstow thermal-storage subsystem. Byers, 
R.K.; Kmetyk, L.N. (Sandia National Labs., Albuquerque, 
NM (USA)). Oct 1981. Contract AC04-76DP00789. 63p. 
NTIS, PC A04/MF AO1. Order Number DE82006828. 

A systems effects plant model is being developed to study 
operational transient response in the Barstow solar-electric pilot 
power plant, using the nuclear power plant systems program 
RELAP. Since most of the major solar plant components are either 
identical to or closely resemble those found in conventional nuclear 
plants, no great difficulty is anticipated in developing such a 
RELAP model. However, in the Barstow plant, the thermal stor- 
age system consists of a large tank of oil and rock; thus the oil must 
be included in RELAP as a separate working fluid. This has been 
done, and a RELAP model for the thermal storage subsystem has 
been developed. A finite-difference, predictor-corrector, numerical 
technique has been included in RELAP to solve for fluid and solid 
temperature distributions in one-dimensional flow through the dual- 
media storage tank’s packed bed. Nominal flow operating condi- 
tions have been calculated from zero-power cold- and hot-oil star- 
tups for the charging and extraction modes, respectively. 


21521 (SERI—9020/12, pp 145-156) Evaluation of mul- 
tistage fluidized bed heat exchanger to transfer thermal 
energy at high temperature to a gas from a granular solid 
storage heated by concentrated solar radiation. Hassan, A.; 
Royere, C.; Tuhault, J.L.; Laguerie, C.; Peyman, M. 1980. 
NTIS, PC A11/MF AO1. Order Number DE82000716. 

From User's Association annual meeting; Las Cruces, NM, 
USA (15 Apr 1980). 

A heat transfer mathematical model for a multistage fluid- 
ized bed and the comparison of the predictions derived from this 
model, with the data from a laboratory scale experiment which is 
also described are presented. The proposed model predicts the per- 
formance data of the heat exchanger taking into account the three 
modes of heat transfer. It points out the importance of radiation ex- 
changes at this temperature level, their unfavorable effects on the 
outlet temperatures and the improvement of the performance data 
when using radiation shields. The results are presented in the form 
of charts showing the influence of the different system parameters. 
The model has been applied to the laboratory scale exchanger. The 
calculated temperatures, the effectivenesses and the thermal effi- 
ciency are in good agreement with those from the experiment. 
Therefore, this model has been very useful for the design and pre- 
diction of thermal performance data of the 200 kW/sub th/ pilot 
scale exchanger, presently under construction, for testing at the 1 
MW/sub th/ solar furnace. 


21522 (STTFUA—81/11, pp 253-261) High temperature 
solar thermal (oil/rock, latent heat, pressurized 
water). McKenzie, A.W. (Stearns-Roger, Denver, CO). Jul 
1981. NTIS, PC AIS5/MF AOl. Order Number 
DE82000713. 

From Solar thermal test facility (STTF) workshop: STTF 
testing for long-term system performance; Albuquerque, NM, USA 
(7 Jan 1981). 

Three types of thermal storage concepts, namely oil and 
dual media sensible heat storage, latent heat storage, and high tem- 
perature pressurized water storage, are described. Emphasis is on 
what is and is not known about thermal storage systems, what test- 
ing has been done, and what further testing is needed is indicated. 
(LEW) 
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21523 System for thermal energy storage, space heating 
and cooling and power conversion. Fields, P.R.; Gruen, D.M. 
(to Dept. of ~~" US Patent 4,262,739. 21 Apr 1981. 
Filed date 3 Jan 1979. vp. 

An integrated system for storing thermal energy, for space 
heating and cooling and for power conversion is described which 
utilizes the reversible thermal decomposition characteristics of two 
hydrides having different decomposition pressures at the same tem- 
perature for energy storage and space conditioning and the expan- 
sion of high-pressure hydrogen for power conversion. The system 
consists of a plurality of reaction vessels, at least one containing 
each of the different hydrides, three loops of circulating heat trans- 
fer fluid which can be selectively coupled to the vessels for supply- 
ing the heat of decomposition from any appropriate source of ther- 
mal energy from the outside ambient environment or from the 
spaces to be cooled and for removing the heat of reaction to the 
outside ambient environment or to the spaces to be heated, and a 
hydrogen loop for directing the flow of hydrogen gas between the 
vessels. 


21524 Thermal and economic comparisons for sensible 
and latent storage in residential systems. White, N.M.; 
Hughes, P.J.; Choi, M.K.; Scholten, W.B.; Morehouse, J.H. 
(Science Applications, Inc., McLean, VA). Proceedings of 
the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 525-529(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

Science Applications, Inc. analyzed various configurations 
for using thermal energy storage to improve the thermal and eco- 
nomic performance of solar cooling and heating systems for resi- 
dences. The storage concepts evaluated were short term thermal 
storage provided via the bulk containment of water or salt hy- 
drates. Evaluations included energy requirements for space heating, 
space cooling (3 ton capacity) and water heating. All storage/solar 
systems were simulated in Miami, Ft. Worth, Phoenix, and Wash- 
ington, DC. Configurations were of four types: hot side sensible, 
hot side latent, cold side sensible and cold side latent. Results were 
optimized both for collector area and storage size. The major con- 
clusion is that these systems do offer reasonable energy saving po- 
tential but are not and will not be competitive on a life cycle cost 
basis with conventional alternatives without some major systems 
cost reductions, subsidy or the removal of conventional system sub- 
sidies. 


21525 Inexpensive site-assembled thermal storage tank. 
Forbes, R.E. (Mississippi State Univ., MS). Proceedings of 
the Annual Meeting - Tnaten Section of the International 
Solar Energy Society; 4.1: 555-556(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

An inexpensive ($0.20 per gallon) thermal storage tank was 
constructed using polystyrene foam, welded steel (hog) wire, and 
polyethylene film. The tank was formed as a right circular cylinder 
using the welded wire as a hoop. Polystyrene foam was cut to 
shape using a hot wire and used to line the wire hoop. Polyethyl- 
ene film was placed in the interior of the tank to complete a leak- 
proof liquid thermal storage tank. The design incorporates features 
making the tank both inexpensive and relatively easy to construct 
in a confined space. Thermal performance can be adjusted by 
choosing thickness of the polystrene foam as it is cut. 
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21526 (CONF-811026—) Geopressured-geothermal 
energy, US Gulf Coast. Bebout, D.G.; Bachman, A.L. (eds.). 
(Louisiana State Univ., Baton Rouge (USA); Louisiana 
Geological Survey, Baton Rouge (USA)). 1981. Contract 
FG08-81NV10186. 372p. NTIS, PC Al6/MF AOl1. Order 
Number DE82003311. 

From 5. geopressured-geothermal energy conference; Baton 
Rouge, LA, USA (13 Oct 1981). 
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Sixty-five papers are included. Eleven papers were entered 
into the data base previously. Separate abstracts were prepared for 
fifty-four. (MHR) 


21527 (EPRI-AP—2098, pp 8.1-8.12) What next in geo- 
thermal power development. McFarland, C.B. (Dept. of 
Energy, Washington, DC). Nov 1981. NTIS, PC Al3/MF 
A0l. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Forecast of the future of geothermal power development 
may be based upon a simple extrapolation of historical data (time- 
series analysis) or it may be based upor a sensitivity analysis of pos- 
tulated cause-and-effect mechanisms subject to external control (re- 
gression analysis). The importance of some of these discretionary 
variables on the future of geothermal development is examined. 


21528 Geotechnical and environmental aspects of 

geopressure energy. Saxena, S.K. (ed.). New York, NY; En- 

gineering Foundation (1981). 429p. (CONF-800102—). En- 

we Foundation, 345 East 4 th Street, New York, NY 
0017. Order Number DE82005878. 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, Thirty-four papers are included. Three papers were abstract- 
ed previously for EDB. Separate abstracts were prepared for thirty 
papers. The conference summary was not abstracted. (MHR) 
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REFER ALSO TO CITATION(S) 20957, 21558, 21573 


21529 (DOE/ID/12079—39) Geothermal direct heat pro- 
gram: Glenwood Springs technical conference proceedings. 
Volume I. Papers presented, State Coupled Geothermal Re- 
source Assessment Program. Ruscetta, C.A.; Foley, D. 
(eds.). (Utah Univ., Salt Lake City (USA). Earth Science 
Lab.). May 1981. Contract AC07-791D 12079. 322p. (ESL— 
59; CONF-8105132—). NTIS, PC A1l4/MF A0Ol. Order 
Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Twenty-five papers are included. A separate abstract was 
prepared for each paper. (MHR) 


21530 (DOE/ID/12079—39, pp 1-22) Aspects of low 
temperature geothermal resource assessment with examples 
from Kansas and Oregon. Blackwell, D.D. (Southern Meth- 
odist Univ., Dallas, TX). May 1981. NTIS, PC Al4/MF 
A01. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

The difficiencies of existing analyses of only geothermal gra- 
dient as a basic approach and as illustrated by three different gradi- 
ent maps are demonstrated. Examples of approaches to evaluation 
in two different settings (Kansas and Oregon) are illustrated. 
Kansas is in the geologically stable Midcontinent where horizontal 
sedimentary rocks overlie a granitic and metamorphic basement. 
Oregon is in the geologically complex and young Cordillera. The 
significant data in Kansas include relatively widely spaced (10 to 20 
km), vertically detailed, temperature-depth and thermal conductiv- 
ity measurements and aquifer analyses (location, water quality and 
flow characteristics). It is possible to interpolate temperature values 
at intermediate sites using well samples and logs to determine base- 
ment radioactivity and thermal conductivity and thus local heat 
flow and temperature. In Oregon, in the more complex geological 
provinces, assessment must proceed statistically or on a case by 
case basis. The important parameters are local geothermal gradients 
and heat flow, and aquifer conditions. Interpolated values between 
data points are not reliable because an individual data point has a 
lateral zone of significance of only about 1 to 5 km. 
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. (Los Alamos Scientific Lab., NM). May 1981. NTIS, 
PC Al4/MF A01. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

The maps and tables in preparation for this assessment are 
described and some examples are shown. 


(DOE/ID/12079—39, pp 98-99) California Divi- 
sion of Mines and Geology: geothermal studies in Los Ange- 
les County and in Calistoga, Napa County, California. May 
1981. NTIS, PC Al4/MF AO0Ol. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Geothermal assessments conducted by the California Divi- 
sion of Mines and Geology, as part of the US Department of 
Energy's State Coupled Pro include studies of the Calistoga 
area completed in the 1979-80 Pfoject year and of the Los Angeles 
County area, in progress in the 1980-81 project year. Brief summar- 
ies and comments on the findings in each of the two areas are pre- 
sented. 


21533 (DOE/ID/12079—39, pp rein A Summary of 
DOE funded geothermal resource assessment efforts in Colo- 
rado by the Colorado Geological Survey. Pearl, R.H.; Za- 
charakis, T.G.; gg F.R. (Colorado Geological 
Survey, Denver). 1981. NTIS, PC Ail4/MF AOl1. 
Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Twelve thermal areas are listed along with geologic and 
geophysical work performed at each site. (MHR) 


(DOE/ID/12079—39, pp 105-114) Hawaii geo- 
thermal resource assessment program: 1980 geophysics sub- 
program, Kauahikaua, J. (Univ. of Hawaii, Honolulu). May 
1981. NTIS, PC Al4/MF AOl. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

; The following are discussed: microearthquake location map- 
ping, gravity and magnetic mapping, computer software develop- 
ment, dc resistivity sounding on Maui, electromagnetic and resistiv- 
ity sounds on Hawaii, evaluation of VLF and EM loop-loop profil- 
ing as tools for rapid geothermal reconnaissance in Hawaii, and the 
application of statistical analysis to the determination of geothermal 
indicators. (MHR) 


21535 (DOE/ID/12079—39, pp 187-204) Geothermal in- 
vestigations in Nebraska: methods and results. Gosnold, 
W.D. Jr. (Univ. of Nebraska, Omaha); Eversoll, D.A.; Carl- 
son, M.P. May 1981. NTIS, PC Al4/MF "AOI. ‘Order 
Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

, At the inception of the geothermal resource assessment pro- 
gram in Nebraska there was some skepticism about the existence of 
any geothermal resources within the state. Now after two years of 
study and collaboration with other workers in the geothermal field 
it is found that about two-thirds of the state has access to a poten- 
tial low-temperature resource. The nature of the resource is warm 
water in laterally extensive aquifers which are overlain by thick (> 
1 km) sections of low thermal conductivity sediments. For most of 
the resource area the high temperatures in the aquifers result from 
high temperature gradients in the overlying shales. However, in the 
northcentral and far western parts of the state there is evidence for 
convective heat flow due to updip water flow in the aquifers. The 
success of the program has resulted from the synthesis of heat flow 
and temperature gradient measurements with stratigraphic and lith- 
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ologic data. The methods used and the results obtained during the 
study are described. 


21536 (DOE/ID/12079—39, pp 205-227) Nevada re- 
source assessment program - rexler, D.T.; Flynn, T.; 
Koenig, B.A.; Bruce, J.L. (Univ. of Nevada, Reno). May 
1981. NTIS, PC Al14/MF AOl. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

, The Nevada Resource Assessment Team has been working 
in three areas of Nevada: the first is a potential industrial heat ap- 
plication site - Golconda; the second area has potential for space 
heating - Hawthorne; and the third area has applications for space 
heating at a Naval Air Station - Fallon. Several exploration tech- 
niques have been employed including: chemical analyses of fluids, 
hydrogen and oxygen stable light isotope analyses, low sun-angle 
photography interpretation, micro-gravity surveys, two-meter tem- 
perature probe surveys, LANDSAT imagery analysis, and geologic 
reconnaissance. Several of these techniques are discussed and the 
positive and negative aspects are addressed as they pertain to par- 
ticular areas of investigation. The areas of investigation are shown. 


(DOE/ID/12079—39, pp 238-246) Evaluation of 
the hydrothermal resources of North Dakota. Harris, K.L.; 
Howell, F.L.; Winczewski, L.M.; Wartman, B.L.; Umphrey, 
H.R.; Anderson, S.B. (Univ. of North Dakota, Grand 
Forks). May 1981. NTZS, PC Al4/MF A0O1. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

} The North Dakota Geological Survey's (NDGS) oil and gas 
well data were used to evaluate deep, principally Paleozoic, 
aquifers. Information from the NDGS oil and gas well files was en- 
coded and compiled into a computer library system (WELLFILE). 
Data stored in WELLFILE was used to summarize the depth, 
thickness, expected temperature, and water quality of potential hy- 
drothermal aquifers. A geothermal gradient map of North Dakota 
was produced by interrogating WELLFILE for the recorded 
bottom-hole-temperature and total depth of wells drilled in the 
state. Gradients were calculated and the average gradient for each 
township was contoured. The geothermal gradient map is displayed 
in degrees Celsius per kilometre so that it may be easily compared 
with geothermal gradient maps produced by other workers in the 
region. Using the information contained in WELLFILE, the hydro- 
thermal prospects of the Mississippian Madison Formation are sum- 
marized. 


21538 (DOE/ID/ yey 249-257) Geothermal as- 
sessment activities in Oregon, 1979-1980, and a case study 
example at Powell Buttes, Oregon. Priest, 'G. R.; Black, G.L.; 
Blackwell, D.D.; Brown, D.E. May 1981. NTIS, PC Al4/ 
MF AOl. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

, Geothermal assessment activities in Oregon are reviewed 
briefly. An isogradient map, a lithologic and temperature log, and a 
finite difference thermal conductivity model of Powell Buttes area 
are presented. (MHR) 


21539 (DOE/ID/12079—39, pp 258-270) Lineaments 
perceived on landsat imagery of central Texas: applications to 

resource assessment. Woodruff, C.M. Jr.; Caran, 
S.C. (Texas Bureau of Economic Geology, Austin). May 
1981. NTIS, PC A1l4/MF AOl. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

p Lineaments perceived on Landsat images were evaluated to 
provide evidence for buried structures, which, in turn, apparently 
control the location of geothermal anomalies. Additional well data 
were obtained and a new map showing faults displacing the Buda 
Limestone was constructed. (MHR) 
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21540 (EPRI-AP—2098, pp 5A.1-5A.4) Geothermal res- 
ervoir assessment manual. Ramey, H.J. Jr. (Stanford Univ, 
CA). Nov 1981. NTIS, PC A13/MF A0Ol. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The reservoir assessment manual is described and an example 
of information made available through research conducted in this 
study on wellbore fluid flow is presented. (MHR) 


(EPRI-AP—2098, pp 7.1-7.8) Geothermal power 

elopment in the Jovellanos, J.U.; Alcaraz, 

A.P.; Datuin, R. (National Power Corp., Manila, Philip- 

ines). Nov 1981. NTIS, PC A13/MF A0Ol. Order Number 
E82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Large scale geothermal energy for electric power generation 
was put into operation with the inauguration of two 55-MW geo- 
thermal generating units at Tiwi, Albay in Southern Luzon in 1979. 
Another two 55-MW units were added to the Luzon Grid in the 
same year from Makiling-Banahaw field about 70 kilometers south 
of Manila. For that year alone, therefore, 220-MW of generating 
capacity was added to the power supply coming from geothermal 
energy. Last year a total of 220-MW power was added from the 
same areas. This brought to 446-MW of installed generating capac- 
ity from geothermal energy with 3-MW contributed by the Ton- 
gonan Geothermal pilot plant in Tongonan, Leyte, Central Philip- 
pines and another 3-MW from Palimpinon-Dauin field in Southern 
Negros in operation since 1977 and 1980, respectively. To realize 
the benefits that stem from the utilization of indigenous geothermal 
resources and in the light of the country’s ever increasing electric 
power demand and in the absence of large commercial oil discov- 
ery in the Philippines, geothermal energy resource development has 
been accelerated anew. The program includes development of six 
fields by 1985 by adding Manito and Daklan fields to the currently 
developed and producing geothermal areas. 


21542 (EPRI-AP—2098, pp 7.9-7.18) Status of geother- 
mal electric power development in Mexico. Manon, A. (Co- 
mision Federal de Electricidad, Mexicali, Mexico). Nov 
1981. NTIS, PC A1l3/MF A0Ol. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

In the State of Baja California, in the Mexicali Valley, the 
Comision Federal de Electricidad has in operation a 150,000 kW 
Geothermal Power System, named Cerro Prieto I, that includes a 
liquid dominated reservoir, production wells, pipeline gathering 
system, a power plant and an evaporation pond for brine disposal 
purposes. The power plant has four 37,500 kW units in operation. 
The first unit began commercial operation in April 1973, followed 
by a second unit in September 1973. Two additional units were 
placed in operation later in 1979, increasing the plant capacity from 
75,000 to 150,000 kW. From April 1973 to April 1981, these four 
units have generated 5191 million kWh. In addition to the four 
Cerro Prieto I operating units, a fifth 30,000 kW unit is under con- 
struction, and it will begin to operate in July 1981, increasing the 
total capacity to 180,000 kW. This year will also begin the con- 
struction of two geothermal power plants with a generating capac- 
ity of 220,000 kW each. 


21543 (EPRI-AP—2098, pp 7.19-7.26) Development of 
geothermal energy for electricity generation in Italy. Di 
Falco, R. (Ente Nazionale per l'Energia Electtrica, Pisa, 
Italy). Nov 1981. NTIS, PC A1l3/MF AOl1. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The exploitation of geothermal energy to generate electricity 
can be said to have begun in Italy in 1904 when about 15 kW were 
generated to illuminate the plants producing boric acid at Larder- 
ello. However, the first geothermo-electric power station began op- 
erating in 1913, with a capacity of 250 kW. From that moment on 
continuous research, drilli new plants, and improved technol- 
ogy have, despite the halt enforced by the war years, led to the 
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present installed capacity of 439,600 kW in the Larderello, Travale, 
and Mt. Amiata areas. These are, in fact, the only vapor-dominated 
geothermal fields that have been discovered so far in Italy. 


21544 (EPRI-AP—2098, pp 7.27-7.29) Japan's geother- 
mal power development. Araki, C. (Geothermal Energy Re- 
search and Development Co., Ltd., Tokyo, Ja Fu- 
sr T. Nov 1981. NTIS, PC ‘A13/MF AOl ; Onder 

umber DE82901295. 
From 5. annual EPRI geothermal conference; San Diego, 


CA, = (22 Jun — 

Japan is the only country which has operated geothermal 
plants of the dry steam, single flash, double flash and binary type. 
The total geothermal electric generating capacity is 168 MW as of 
June 1981. However, more than 10,000 MW will go on line by the 
year 2000. Japan has more than 200 geothermal areas including 65 
volcanoes which promise abundant geothermal energy potential. 
However, exploitation of geothermal energy for electric power has 
been slow in Japan because almost all of the outstanding geother- 
mal prospects are located in national parks, which are protected for 
their natural beauty. The construction and operation of geothermal 
power plants are subject to strict controls. The full range of geo- 
thermal activities in Japan is directed by the governments’s Minis- 
try of International Trade and Industry (MITI) through the Sun- 
shine Project. 

21545 nacho eg pp 7.30-7.39) Geothermal 
energy in Japan. Y. (Agency of Natural Resources 
and Energy, Tokyo, Jap: ). Nov 1981. NTIS, PC A13/MF 
A01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 


CA, USA (22 Jun 1981). 
The following are discussed: Japan's energy situation, alter- 


native energy development and targets for geothermal develop- 
ment, regulatory environment and policy measures, technological 
problems and policy measures, financial problems and policy meas- 
ures, environmental problems and policy measures, and strategies 
for consensus building. (MHR) 


21546 (EPRI-AP—2098, pp 7.40-7.44) Generation of 


electricity from geothermal resources in England. White, 
A.A.L. (Electric Power Research Inst., Palo Alto, CA). 
Nov 1981. NTIS, PC A1l3/MF A0Ol. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Two types of geothermal reservoirs exist in the United 
Kingdom, permeable formations in sedimentary basins, the largest 
being perhaps 4km deep, and hot dry rocks. Temperatures exceed- 
ing 200°C are unlikely to be found within 7km of the surface in the 
dry reservoirs and the maximum temperature expected at the 
bottom of the sedimentary basins is 125°C. Both resources are of 
rather low quality, in that both have about normal temperature gra- 
dients, one is rather cool and the other depends on unproven tech- 
nology. 


21547 (EPRI-AP—2098, pp 7.45-7.51) Some possible re- 
straints on geothermal development in New Zealand. Donald- 
son, I.G. (Stanford Univ., CA). Nov 1981. NTIS, PC A13/ 
MF AOl. Order Number DE82901295. Contract AT03- 
80SF 11459. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The current status of New Zealand geothermal projects and 
electricity supply and demand in New Zealand are described. Possi- 
ble reasons for slow development of geothermal resources are dis- 
cussed including: pressure drawdown, reinjection, environmental 
constraints, tourism, and non-electrical uses of geothermal energy. 
(MHR) 


21548 pale i pp 7.52-7.65) Status of geother- 
lectric 1g in I 1980. Gudmundsson, J.S.; 
Thorhallsson, S.; ay oy (Orkustofnun (Ener, Au- 
thority), Reykjavik, celand). ‘Nov 1981. NTIS, Al3/ 
MF AO1. Order Number DE82901295. 
From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 
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The development and status of geothermal electric power in 
Iceland are discussed. The development of Namafjall, Krafla, and 
Svartsengi geothermal fields are discussed. 


21549 CPRe AE aes, pp 7.66-7.71) Progress in geo- 

power development in the Azores, the People’s Re- 
public of China, Costa Rica, El Salvador, Indonesia, Kenya, 
Turkey, and the USSR. DiPippo, R. (Southeastern Massa- 
chusetts Univ., North Dartmouth). Nov 1981. NTIS, PC 
A13/MF A0Oi. ‘Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The combined installed geothermal electricity generating ca- 
pacity for these eight countries as of June 1981 is 113.7 MW. Only 
Costa Rica and Kenya do not yet have operating plants, but each is 
moving ahead with plans to install plants at promising fields. Well- 
head units are operating successfully in the Azores, Indonesia, and 
Turkey, and plans are in motion to install larger units in the last 
two countries mentioned. The Ahuachapan field in El Salvador has 
reached its design limit (95 MW), and attention is now focussed on 
another highly promising site, Berlin, where a 55 MW double-flash 
plant is scheduled for operation in the mid-1980's. The Soviet 
Union has expanded its plant at Pauzhetka from 5 to 11 MW, and is 
considering several other sites for possible new geothermal plants. 


(N 
Energiproduktionsforsknin ring Stockholm gy! 1980. 
141p. (In Swedish). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE82900907. 

A review is given of the potentials and the state of the de- 
velopment of geothermal energy prospecting in Sweden, and the 
national research programme is presented. A future exploitation of 
geothermal energy in Sweden will be limited to space heating ap- 
plications, due to the low temperatures of the geothermal resources. 
Three possible resources are identified: the water bearing sedimen- 
tary formations in south Sweden, warm crystallinic (graniic) rock 
in several areas, and failurezones. The geothermal resources in sedi- 
mentary rock have been quite well mapped, and expoitable field 
have been identified. The prospecting in crystallinic rock and failur- 
ezones is far less advanced. 


21551 Energy resources of water-bearing geopressured 
reservoirs. Bebout, D.G. (Univ. of Louisiana, Baton Rouge). 
pp 15-17 of Geotechnical and environmental aspects of 
geopressure energy. Saxena, S.K. (ed.). New York, ; En- 
gineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, Estimates for the total gas resource in place in geopressured 
Tertiary sandstones reservoirs along the Gulf Coast range from 
3000 to 100,000 tcf (quads). This wide range in estimates was the 
incentive for initiating an extensive research effort in Texas and 
Louisiana to obtain more reliable data on geological, engineering, 
environmental, legal, and social aspects of developing the geopres- 
sured resource. These studies include investigation of the available 
heat and hydraulic energy present in these aquifers in addition to 
the methane. All resource calculations are based on interpretations 
of total sandstone thickness, lateral extent of reservoirs as defined 
by depositional and structural boundaries, porosity and permeabil- 
ity, reservoir drive, salinity, temperature, pressure, and methane 
solubility. 


21552 Geothermal energy projects: planning and manage- 
ment. Goodman, L.J.; Love, R.N. (eds.). New York, NY; 
Pergamon Press (1980). 234p. 

A general introduction to the principles of geothermal 
energy and to the key aspects of geothermal energy development is 
given. The conceptual framework used to analyze the case histories 
that follow is described. Case histories of three important geother- 
mal projects in New Zealand, the United States, and the Philip- 
pines, respectively, illustrate variations in different socioeconomic 
settings, in scale and location. Each case is examined as an integrat- 
ed project cycle, providing detailed analysis and evaluation. The 
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case findings are summarized and a comparative evaluation of man- 
agement techniques in geothermal energy development projects. In 
addition, it analyzes a number of broad policy and technical issues 
relating to geothermal development. (MHR) 


ty, 
o- (eds.). New York, NY; Praeger Publishers | ‘(1979), 
9 

- This book is the product of a two-year research investigation 
into the utilization of geothermal resources in Imperial County, 
California, and its implications for regional development. A general 
analytical framework was formulated and applied to the case study. 
The following chapters are included: introduction to the modern 
resource region, the regional setting, resource assessment, techno- 
logical design and cost engineering, sociological impact, economic 
impact: multisector analysis, economic impact: aggregate and distri- 
butional analysis, the environmental impact of geothermal develop- 
ment, political and regulatory aspects of geothermal development, 
further generalizations of the results, and policy development and 
implementation. (MHR) 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 20906, 21539, 21551, 21577, 21604, 23199 


21554 (DOE/ET/28420—T1) Seismic and lava flow risk 
analysis for geothermal well site, HGP-A, island of Hawaii. 
(Illinois Univ., Chicago (USA). a Resources Center; 
Engineering Decision Analysis c., Palo Alto, CA 
(Usa). 24 Oct 1978. oly AC03- 78ET28420. 52p. 
(EDAC—258-010.01). NTIS, PC A04/MF AOl. Order 
Number DE82004011. 

The two dominant natural hazards at the HGP-A site are 
earthquake and lava flow. Between 1834 and 1978, 93 earthquakes 
likely produced significant ground shaking at the site. A seismic 
risk assessment of these data was made for the site. The design peak 
ground acceleration for primary components of the plant is 0.41g 
based on a 10% probability of exceedance in the projected 30-year 
life of the facility. The study of the historical data on the occur- 
rence of lava flows in the North Rift Zone which contains the 
HGP.-A site showed that two cycles of lava flow activity can be 
identified. Lava flows covered most of the rift zone in the period 
1700 to 1840. There are no identified important lava flows between 
1840 and 1955. The second cycle of lava flows began in 1955 and 
continued in 1960, 1961 to 1969, 1969 to 1974, and 1977. The 
second cycle of lava flow has its source apparently in a similar lo- 
cation to those in the earlier identified cycle up to a distance of 
about 15 km west of the site. Since 1955, the origin of the lava 
flows for a distance of about 15 km west of the site lies on a line 
south of the earlier flows and the axis of the origin of these flows 
more or less passes directly through the site. 


21555 (DOE/ID/01601—T8) Geologic map of the central 
and northern Mineral Mountains, Utah. Evans, S.H. Jr. 
(comp.). (Utah Univ., Salt Lake City (USA). Dept. of Geol- 
ogy and Geophysics). Jul 1977. Contract AS07-761D01601. 
12p. NTIS, PC A02/MF AO1. Order Number DE82003930. 
This map indicates geologic ages of rock formations, faults, 
strike and dip of geologic structures. Springs are shown. (MHR) 


21556 (DOE/ID/01601—T10) Department of 
and geophysics. Final report. Parry, W.T.; Ward, S.H.; ae 
W.P. (Utah Univ., Salt Lake “a A: (USA). ISA). Dept. 
and Geophysics). Dec 1977. 61016 
99p. NTIS, PC AOS5/MF AOI. Onder Ne Number DES2003935. 
Two papers are included. A separate abstract was prepared 
for each one. Also included but not abstracted was a road log for a 
Roosevelt Hot Springs field trip. (MHR) 


21557 (DOE/ID/12079—39, PP 78-89) Thermal Springs 
of Arizona. Witcher, J.C. (Univ. Arizona, Tucson). May 
1981. NTIS, PC Al4/MF AOl. Order Number 
DE82003944. 
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From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

An updated list of Arizona springs judged to be carrying 
anomalous heat. Possible heat sources are briefly outlined. (MHR) 


21558 (DOE/ID/12079—39, pp 165-178) Geothermal re- 
sources in Montana. Sonderegger, J.L.; Schmidt, F.A. 
(Montana Bureau of Mines and logy, Butte). May 1981. 
NTIS, PC A14/MF A0O1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

’ A list of persons and groups doing geothermal research in 
Montana is presented. A revised list of springs and wells with their 
flow and temperature values is shown with the heat value, in bil- 
lions of British Thermal Units (Btu's) per year, for reference tem- 
peratures related to low temperature uses. The Boulder and Hunt- 
ers springs are the foremost hot spring resources, while the Madi- 
son Limestone related springs around the Little Rocky Mountains, 
and Brooks spring north of Lewistown provide the major low tem- 
perature resources capable of large development utilizing heat 
pump technology. The water chemistry of almost all springs is suit- 
able for direct application. A discussion of drilling activities around 
spring sites and the relative success (or lack thereof) provides some 
factors to consider. In an attempt to delineate areas with ground- 
water temperatures suitable for heat pump use, a 10°C (50°F) tem- 
perature cutoff was used. Urban area data is suspect; inadequate 
pumping time may yield spuriously warm temperatures. 


21559 (DOE/ID/12079—39, pp 228-231) Groundwater 
convection model for Rio Grande rift geothermal resources. 
Morgan, P. (Lunar and Planetary Inst., Houston, TX); 
Harder, V.; Swanberg, C.A.; Daggett, P.H. May 1981. 
NTIS, PC A14/MF A0O1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

It has been proposed that forced convection, driven by 
normal groundwater flow through the interconnected basins of the 
Rio Grande rift is the primary source mechanism for the numerous 
geothermal anomalies along the rift. A test of this concept using an 
analytical model indicates that significant forced convection must 
occur in the basins even if permeabilities are as low as 50-200 milli- 
darcies at a depth of 2 km. Where groundwater flow is constricted 
at the discharge areas of the basins forced convection can locally 
increase the gradient to a level where free convection also occurs, 
generating surface heat flow anomalies 5-15 times background. A 
compilation of groundwater data for the rift basins shows a strong 
correlation between constrictions in groundwater flow and hot 
springs and geothermal anomalies, giving strong circumstantial sup- 
port to the convection model. 


21560 yp od 12079—39, pp 271-296) Progress 
report on the geothermal assessment of the Jordan Valley, 
Salt Lake County, Utah. Klauk, R.H.; Darling, R.; Davis, 
D.A.; Gwynn, J.W.; Murphy, P.J. (Utah Geological and 
Mineral Survey, Sait Lake City). May 1981. IS, PC 
A14/MF AO1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Two known geothermal areas have been investigated previ- 
ously in the Jordan Valley, Salt Lake County, Utah. These reports 
indicate meteoric water is being circulated to depth and heated by 
the ambient temperature derived from normal heat flow. This warm 
water subsequently migrates upward along permiable fault zones. 
The gravity survey conducted in the valley indicates a number of 
fault blocks are present beneath the unconsolidated valley sedi- 
ments. The faults bounding these blocks could provide conduits for 
the upward migration of warm water. Four areas of warm water 
wells, in addition to the two known geothermal areas, have been 
delineated in the valley. However, the chemistry of the Jordan 
Valley is quite complex and at this time is not fully understood in 

to geothermal potential. Thick sequences of unconsolidated 
valley fill could conceal geothermal areas due to lateral dispersion 
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or dilution within the principal aquifer, as well as retardation of 
warm water flow allowing time for cooling prior to discharge in 
wells or springs. Other areas are possibly diluted and cooled by 
high quality, ground water recharge from snow melt in the Wa- 
satch Range. 


21561 ur geothermal zones. Dunn, J.C.; 
C. (Sandia National Labs., Albuquerque, NM). 
a Volcanology and Geothermal Research; 11: No. 2-4, 
189-201 1981). Contract AC04-76DP00789. 

Groundwater will circulate in a permeable medium by a 
process of natural convection if a sufficient temperature gradient 
exists. In the vicinity of the fluid critical point, the natural convec- 
tive circulation increases dramatically. Laboratory data are present- 
ed which show that heat transfer rates in a permeable medium can 
increase by a factor of 70 in the vicinity of the critical point. The 
conditions for this type of superconvection are shown to be com- 
patible with expected geologic conditions above magma bodies in 
the crust. This enhanced heat transfer process has potential applica- 
tion to energy extraction concepts and is shown to be capable of 
yielding heat extraction rates of 12 kW/m*. A number of geophysi- 
cal implications, such as shallow pooling of magma as sills, are 
briefly discussed. 


21562 Coming to a technical understanding of natural gas 
from geopressured-geothermal aquifers. Rogers, L.A. (Inst. of 
Gas Tech., Chicago, IL). pp 59-67 of Geotechnical and en- 
vironmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

Levels of technological methods are outlined as related to 
the geopressured-geothermal gas program and to examples given of 
how they are being applied. An understanding of the different 
levels of analysis and modeling and their application helps to under- 
stand the current significance of the program and to better define 
future tests and evaluation. The levels, in increasing degree of so- 
phistication, are as follows: simplistic, physical principles, basic en- 
gineering, advanced engineering, and research. The case of the 
DOE test of the Edna Delcambre No. 1 well is considered to illus- 
trate how research modeling has been used for geopressured-geo- 
thermal gas production. 


21563 Slow viscous flow through a deformable matrix. 
Morland, L.W. (Univ. of East Anglia, Norwich, England). 
pp 363-366 of Geotechnical and environmental aspects of 
geopressure energy. Saxena, S.K. (ed.). New York, ; En- 
gineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

Subsidence arising during fluid flow through, and extraction 
from, an underground permeable zone reflects the deformation and 
porosity change of the matrix. Analysis of the flow, ground motion, 
and stress fields therefore requires a theory describing the interac- 
tion of a viscous compressible fluid with the deformable matrix. 
Since length scales of the global motion and stress variation are 
much larger than pore diameters, and pores permeate the matrix, 
the mixture concept (Truesdell 1965) that both constituents, fluid 
and solid, occur at each point of the medium, is appropriate. Here a 
point defines a representative element of the medium which is very 
small compared with global length scales, but contains an abun- 
dance of each constituent. Thus overlapping velocity (displace- 
ment) fields are defined for each constituent throughout the 
medium, which can be interpreted as mean values over a local ele- 
ment. The partial density of a constituent is the mass of constituent 
per unit mixture volume, and the partial traction is traction support- 
ed by that constituent per unit mixture cross-section, with associat- 
ed partial stress tensor. Mass, linear and angular momentum, bal- 
ance laws for each constituent are formulated in these quantities 
(with simple extension to energy balance) together with an interac- 
tion body force and possibly an interaction couple. 
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REFER ALSO TO CITATION(S) 21534, 21536, 21556, 21560 


21564, (DOE/ID/01601—TS5) Thermal gradients and heat 
flow at Roosevelt Hot Springs. Technical report, Volume 77- 
3. Sill, W.R.; Bodell, J. (Utah Univ., Salt Lake City (USA). 
Dept. of Geology and Geo’ physics). Jul 1977. Contract 
AS07-761D01601. 83p. NTIS, PC AOS/MF AOl. Order 
Number DE82003931. 

Thermal gradient and electrical resistivity surveys both out- 
line anomalous zones along the system of faults that control the 
near surface flow at Roosevelt Hot Springs. The source of both 
anomalies is the circulation of thermal water, which gives rise to 
the high heat flow and the lowered resistivity due to the hot brine 
and the associated hydrothermal alteration. The nature of the tem- 
perature profiles and the asymmetry of the thermal gradient profile 
across the system are suggestive of a leakage and mixing of thermal 
water with the regional groundwater flow to the west. This inter- 
pretation is consistent with the resistivity data in which conductive 
regions to the west of the fault system have been interpreted in 
terms of brine-saturated sediments. The maximum conductive heat 
flow over the anomaly is 40 HFT (1.7W/m?) and the total conduc- 
tive heat loss is estimated at 2 MW. Heat flow in the Mineral 
Mountains, to the east of the near-surface thermal anomaly, is low 
or near average for the Basin and Range. Recharge may be taking 
place in this region. 


21565 (DOE/ID/01601—T6) Gravity survey of the Cove 
Fort-Sulphurdale KGRA and the north Mineral Mountains 
area, Millard and Beaver Counties, Utah. Brumbaugh, W.D.; 
Cook, K.L. (Utah Univ., Salt Lake City (USA). 

Geology and Geoph ysics). 1 Aug 1977. Contract 
76101601. 145p. NTIS, PC ‘A07/MF A0l1. Order Number 
DE82003936. 

During the summers of 1975 and 1976, a gravity survey was 
conducted in the Cove Fort-Sulphurdale KGRA and north Mineral 
Mountains area, Millard and Beaver Counties, Utah. The survey 
consisted of 671 gravity stations covering an area of about 1300 
km’, and included two orthogonal gravity profiles traversing the 
area. The gravity data are presented as a terrain-corrected Bouguer 
gravity anomaly map with a contour interval of 1 mgal and as an 
isometric three-dimensional gravity anomaly surface. Selected 
anomaly separation techniques were applied to the hand-digitized 
gravity data (at 1-km intervals on the Universal Transverse Merca- 
tor grid) in both the frequency and space domains, including Four- 
ier decomposition, second vertical derivative, strike-filter, and poly- 
nomial fitting analysis, respectively. 


21566 (DOE/ID/12079—39, pp 23-40) Resistivity meth- 


ods in exploration for hydro’ resources. Jiracek, G.R. 
(San Diego State Univ., CA). May 1981. NTIS, PC Al4/ 
MF AOl. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

The practical aspects of using dc resistivity in the explora- 
tion for hydrothermal resources are discussed. There are several 
reasons why low electrical resistivity is expected in hydrothermal 
aquifers but the association is not without pit falls. Besides outlining 
the reasons why resistivity has proven a successful geothermal ex- 
ploration tool, a section on how resistivity is practiced is included. 
Here, the common electrode arrays are considered with their major 
advantages and disadvantages pointed out. The current status in re- 
sistivity interpretation schemes is touched upon with emphasis on 
computer modeling. Finally, a successful resistivity case history of 
a low-temperature resource at Las Alturas Estates, New Mexico is 
included to illustrate a specific resistivity exploration philosophy. 
The case history concludes with drilling results which are, of 
course, the ultimate test. 
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(DOE/ID/12079—39, 
cury in ° central Seward ‘esco 
a — &. 1981. NTIS, PC Al4/MF AOI. 


Alaska, F 
Order Number D 

From Geothermal ll resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

The central Seward Peninsula, Alaska, has one Known Geo- 
thermal Resource Area (KGRA) at Pilgrim Springs, and has recent 
volcanic flows, fault systems, topographic and tectonic features 
which can be explained by a rift model. As part of a geothermal 
reconnaissance of the area we used helium and mercury concentra- 
tions in soil as indicators of geothermal resources. The largest 
helium concentrations were found in the vicinity of the Pilgrims 
Springs KGRA, and indicate prime drilling sites. Five profile lines 
were run across the suspected rift system. Significant helium 
anomalies were found on several of the traverses, where future ex- 
ploration might be concentrated. Mercury values showed a great 
range of variability on the traverses, and seem unreliable as geo- 
thermal indicators except in the vicinity of the Pilgrim Springs. 
Permafrost at the surface resulting in variations in sampling depth 
may contribute to the mercury variations. 


21568 (DOE/ID/12079—39, pp 90-97) Mercury soil sur- 
veys: a reconnaissance tool. tool. Stone, C. (Arizona Bureau 
of Geology and Mineral Technology, Tuscon). May 1981. 
NTIS, Al14/MF A0O1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Three examples of mercury soil surveys are discussed, along 
with the gravity data. An excellent correlation was found in south- 
ern Arizona between buried structures revealed by gravity and 
mercury soil surveys. The advantages of the latter over the former 
as a reconnaissance tool are listed. (MHR) 


21569 (DOE/ID/12079—39, pp 115-147) Water infor- 
mation bulletin No. 30: chet investigations in Idaho, 
Part 11. Mitchell, J.C. (Idaho t. of Water Resources, 
Boise). May 1981. NTIS, PC A1l4, A01. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

This paper represents only part of one chapter of a detailed 
a. hydrological, geochemical and geophysical investigation 

of thermal water occurrence, in and adjacent to the Nampa-Cald- 
well area of southwestern Snake River Plain, Idaho. Geochemical 
studies using stable isotopes of hydrogen and oxygen show that 
thermal water in the Nampa-Caldwell area is depleted by 20 0/oo 
in 8D and by about 2.3 0/oo in 6"*0 relative to cold water and in- 
dicates the water may be rain or snow water that fell more than 
11,000 years ago. The isotope data may show the effects of consid- 
erable mixing of a thermal parent water with an isotopic composi- 
tion of 8D-150 0/oo and a 6"*0 = -18 0/oo with colder waters 
from Lake Lowell and canal systems, Snake River water, Reynolds 
Creek basin or similar elevations, perhaps the Boise and Payette 
rivers and applied irrigation water. The geothermal parent water in 
the Nampa-Caldwell area appears, from isotope data, to be identical 
to parent geothermal waters in the Bruneau-Grand View and Boise 
areas of the western Snake River Plain, or to have a similar 
source(s) and/or age. 


21570 qonane 12079—39, pp 148-164) Geothermal 
evaluation of Kansas: preliminary results. Steeples, D.W. 
(Univ. of Kansas, Lawrence). May 1981. NTIS, PC Al4/ 
MF AO1. Order Number DE82003 

From Geothermal energy exploration and resource assess- 
pd technical conference; Glenwood Springs, CO, USA (4 May 

Information from the literature and from four drill holes in 
Kansas is presented. Geothermal gradients and heat flow meas- 
< omy) presented. An aeromagnetic map of Kansas is includ- 
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21571 (DOE/ID/12079—39, pp 179-186) Pang om 
investigations of certain Montana 

man, ey ontana Bureau of Mines and ee ney wo 
Dye, vorson, J.; McRae, M. May 1981. S, PC 
rhy AOl. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

. Selected hot springs areas of Montana have been investigat- 
ed by a variety of geophysical techniques. Resistivity, gravity, seis- 
mic, and magnetic methods have been applied during investigations 
near the hot springs. Because the geology is extremely varied at the 
locations of the investigations, several geophysical techniques have 
usually been applied at each site. 


21572 (DOE/ID/ ae pp 232-237) Geothermal 

methods used in the capital district of New York. 
Sn , M.R. (Dunn Geoscience Corp., Latham, NY). 
a 1 81. NTIS, PC Al4/MF AOl. Order Number 
DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

' Direct evidence of anomalous geothermal heat has been 
demonstrated through the measurement of temperature gradients in 
abandoned water wells throughout the Capital District. New and 
previous geochemical data support these results and indicate that 
the Saratoga and McGregor Faults are acting as major conduits for 
mineralized waters and thermally derived carbon dioxide. Issuant 
points for these waters and higher geothermal gradients correspond 
with gravity anomalies in the area which are also suggestive of 
conduits from depth. 


21573 (DOE/ID/12079—39, pp 247-248) Assessment of 
geothermal potential in Oklahoma. ter, M.L.; Luza, K.V.; 
Harrison, W.E. (Univ. of Oklahoma, Norman). May 1981. 
NTIS, PC Al4/MF AO1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

' The Oklahoma Geological Survey program to assess geo- 
thermal potential in the State involves two types of activity. One 
part of the program is directed toward the preparation of a detailed 
geothermal-gradient map of Oklahoma at a scale of 1:500,000. The 
second area of activity concerns site-specific investigations of gradi- 
ent and subsurface conditions in areas that appear to have geother- 
mal potential. 


exploration for Mount Helens (and other cas- 
cade volcanoes). Schuster, J.E. (Washington State Div. of 
Geology and Earth Resources, i ja). May 1981. NTIS, 
PC Al4/MF A0O1. Order Number 82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

Factors which hampered geothermal exploration of Cascade 
stratovolcanoes are listed. What was known about geothermal 
energy in the Mount Saint Helen's area prior to 1980 and what has 
been learned as a result of the 1980 eruptions are reviewed. An ex- 
ploration philosophy is presented. (MHR) 


21574 ya ig na pp 297-300) Geothermal 
philosophy 


21575 (DOE/ID/12079—39, pp 301-313) Conductive 
thermal modeling of Wyoming geothermal Heasler. 
H.P. (Univ. of Wyoming, Laramie). May 1981. NTIS, PC 
A14/MF A0O1. Order Number DE82003944. 

From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

A summary of techniques used by the Wyoming Geothermal 
Resource Assessment Group in defining low-temperature hydro- 
thermal resource areas is presented. Emphasis is placed on thermal 
— techniques appropriate to Wyoming's geologic setting. 

Thermal parameters discussed include oil-well bottom hole tem- 
peratures, heat flow, thermal conductivity, and measured tempera- 
ture-depth profiles. Examples of the use of these techniques are 
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from the regional study of the Bighorn Basin and two site specific 
studies within the Basin. 


21576 (E—81-10119) Thermal mapping, geothermal 

source location, natural effluents and plant stress in the 

Mediterranean coast of Spain. Delascaevas, R.N.; Desa- 

. D.F.L.; Miralles, D.J.M.; Araujo, D.P.H.; Perlado, 

; Parrilla, D.G.; Picon, D.J.L. stituto Geo ico 

Nacional, Madrid (Spain)). Jun 1980. 3p. NTIS A02/ 
MF AOl. 

Although no significant results were achieved during the 
report period, research continues. A sample of imagery showing 
thermal inertia and temperature differences over the northeastern 
United States and Europe was received. The project coordinator 
attended a TELLUS Project meeting in Ispra, Italy at which gen- 
eral guidelines for the future were established and the quality of the 
data received was discussed. 


21577 (EPRI-AP—2098, pp 2.11-2.13) Baca reservoir 
iin tadliltn ek Gamba: tas es a tee 
Riney, T.D. (Systems, Science and Software, La Jolla, CA). 
Nov 1981. NTIS, PC A1l3/MF AOl. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Systems, Science and Software (S*), acting as a subcontrac- 
tor to WESTECServices, Inc., was responsible for the geological, 
geophysical and reservoir engineering aspects of the Baca Data 
Gathering, Evaluation and Dissemination contract from February 
1980 to June 1981. The contents of the five detailed technical re- 
ports completed by S* during this period, including the conceptual 
model that has evolved for the Baca reservoir in the Redondo 
Creek area are described briefly. 


21578 (EPRI-AP—2098, pp 3.12-3.13) Utility geother- 
mal plans - Texas and Louisiana. Ridgway, J.R. Jr. (Houston 
ighting & Power Co., TX). Nov 1981. NTIS, PC A13/MF 

A01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Progress is reviewed in screening petroleum well logs, com- 
pletion and testing of design wells, and the wells of opportunity 
program. (MHR) 


21579 (EPRI-AP—2098, pp 6.13-6.17) Exploration, the 
economic strategies. Greider, B. (Geothermal Resources In- 
ternational, Inc., Menlo Park, CA). Nov 1981. NTIS, PC 
A13/MF A01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Exploration for a geothermal reservoir is capital-intensive, 
and requires planning and significant capital. The objectives of ex- 
ploration are to locate, analyze, and acquire the areas that can pro- 
duce economic and useful quantities of geothermal energy. Evalua- 
tion of the risks of finding adequate producible and useable energy 
with the available techniques and funds provides the foundation for 
the exploration plans. Exploration wells now cost about $200 per 
foot drilled. Development of a SOMW field and plant requires more 
than 76 million dollars. A direct use development requires a mini- 
mum of $1,000,000 if it involves a new industrial installation. A de- 
velopment must provide more than 25% rate of return on the in- 
vestment to compete with low risk investments. 


21580 (LA—9075-MS) Lithology and hydrothermal alter- 

ation determination from well logs for the Cerro Prieto Wells, 

Mexico. Ershaghi, I.; Ghaemian, Abdassah, D. (Los 

Alamos National Lab., NM (USA); University of Southern 

California, Los Angeles (USA). Dept. of Me on NTE 

n . Oct 1981. Contract W-7405-ENG-36. 33p S 
/MF AOl. Order Number DE82004677. 

The purpose of this study is to examine the characteristics of 
geophysical well logs against the sand-shale series of the sedimenta- 
ry column of the Cerro Prieto Geothermal Field, Mexico. The 
study shows that the changes in mineralogy of the rocks because of 
hydrothermal alteration are not easily detectable on the existing 
logs. However, if the behavior of clay minerals alone is monitored, 
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of the hydrothermally altered zones may be estimated 
well logs. The effective concentration of clay-exchange 
Q/sub v/, is computed using the data available from con- 


(LBL—12266) Magnetotelluric measurements. 

ke, J.; Goldstein, N.E. (Lawrence Berkeley Lab., CA 

(USA)). Jun 1980. “or W-7405-ENG-26. 13p. (CONF- 

8006139—3). NTIS, PC A02/MF AOl. Order Number 
DE82002846. 

From Squid applications to geophysics workshop; Los 
Alamos, NM, USA (2 Jun 1980). 

The ideas of flux quantization and Josephson tunneling are 
reviewed, and the operation of the dc SQUID as a magnetometer is 
described. The SQUID currently used for magnetotellurics has a 
sensitivity of 10-'* T Hz/sup -1/2/, a dynamic range at 10’ in a 1 
Hz bandwidth, a frequency response from 0 to 40 kHz, and a slew- 
ing rate of 5 x 10-°T s~*. Recent improvements in sensitivity are 
discussed: SQUIDS are rapidly approaching the limit imposed by 
the uncertainty principle. The essential ideas of magnetotelluric 
(MT) measurements are outlined, and it is shown how the remote 
reference method can lead to major reductions in bias errors com- 
pared to more conventional schemes. The field techniques of the 
Berkeley group are described. The practical application of MT re- 
quires that amplitude and phase spectra of apparent resistivities be 
transformed into a geologically useful distribution of subsurface re- 
sistivities. In many areas where MT is being applied today, the 
technique may not provide the information needed because stations 
are too few and widely spaced, or because we are unable to inter- 
pret data influenced by complex 3-D resistivity features. The results 
of two surveys, one detailed, the other regional, over the Klamath 
Basin, Oregon, are examined. The detailed survey is able to resolve 
small (1 km wide) structural features that are missed or add a com- 
ponent of spatial aliasing to the regional data. On the.other hand, 
the regional survey avoids truncation effects that may occur when 
the survey undersamples an area. 


21582 (LBL—13260) Recently developed well test insru- 
mentation for a a he ye hydrothermal res- 
ervoirs. Solbau, R C.B Bey S.M. (Law- 
rence Berkeley Lab., CR CA USA), Au 1981. Contract W- 
7405-ENG-48. 38p. A03/MF AOl. Order 
Number DE82005138. 

The drawings, assembly instructions, and recom- 


engineering 
mended usage for several of the instruments developed for low and 
moderate temperature (< 150°C) hydrothermal well testing are 
presented. Included are the drawings for: a downhole pressure and 
temperature instrument, a multi-conductor cablehead, a line driver 
to be used with the downhole pressure and temperature instrument, 
and a fluid-level detector. 


21583 (SAND—81-2112) Sanhem: high-temperature 
electronics and instrumentation. hae oe (ed.). 
(Sandia National Labs., Alb 9 daSp. NI A)). Oct 
1981. Contract AC04-76DP00789 All/ 
MF AOl1. Order Number DE82006197. 

This sourcebook summarizes the high-temperature character- 
istics of a number of commercially available electronic components 
and materials required in geothermal well-logging instruments that 
must operate to 275°C. The sourcebook is written to provide a 
starting place for instrument designers, who need to know the high- 
temperature electronic products that are available and the design 
and performance limitations of these products. The electronic com- 
ponent information given includes the standard repertoire of passive 
devices such as resistors, capacitors, and magnetics; the active de- 
vices and integrated circuits sections emphasize silicon semiconduc- 
tor JFETs and CMOS circuits; and, to complete the electronics, in- 


and high-temperature cables and cablehead connectors are listed. 
This information was compiled as part of the Geothermal Logging 
Instrumentation Development Program that Sandia National Labo- 
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ratories conducted for the US Department of Energy's Divison of 
Geothermal Energy from 1976 to 1981. 


21584 Geothermal energy for the eastern United States. 
Bulletin, Geothermal Resources Council (Davis, California); 
10: No. 10, 3-12(Nov 1981). Contract ACOS-78ET27001. 

The exploration philosophy and some of the results of the 
geothermal program in the eastern United States are summarized. 
(MHR) 


21585 Induction logging device with a pair of mutually 
perpendicular bucking coils. Koelle, A.R.; Landt, J.A. (to 
Department of Energy). US Patent 4,264,862. 28 Apr 1981. 
Filed date 20 Aug 1979. vp. 

An instrument is disclosed for mapping vertical conductive 
fractures in a resistive bedrock, magnetically inducing eddy cur- 
rents by a pair of vertically oriented, mutually icular , co- 
planar coils. The eddy currents drive magnetic fields which are 
picked up by a second, similar pair of coils. 


21586 Geothermal: geopressure regime. Dunlap, H.F. 
(Univ. of Texas, Austin). pp 19-35 of Geotechnical and en- 
vironmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

The geothermal - geopressure regime consists of those reser- 
voirs with fluid pressures falling between the hydrostatic and geos- 
tatic pressure for a given depth, and with temperatures greater than 
about 250°F. Geopressured systems can be recognized from sonic, 
density, or resistivity logs due to the increased porosity in the 
under-compacted shales. Initial testing has been carried out in the 
Pleasant Bayou No. 2 well, with indicated producing capacity 
greater than 20,000 B/D. The well is currently on a buildup test. 
Long term tests are important in determining areal extent of the 
reservoir, effect of gas blockage and/or scale formation near the 
well bore, and defining overall operating problems. 


21587 Geochemical parameters of geopressured-geother- 
mal test wells. Ham, R.A.; Beck, J.N.; Chavanne, R.E.; 
Hankins, B.E.; Palermo, J.I.; Rogers, S.W. (McNeese State 
Univ., Lake Charles, LA). pp 305-312 of Geotechnical and 
environmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

The McNeese team conducted the testing program on the 
world’s first test well, the Edna Delcambre No. 1, located in Ver- 
milion Parish, Louisiana. Samples have been obtained from suc- 
ceeding wells and they have been analyzed using the same proce- 
dures reported in the Edna Delcambre No. 1 test. Complete details 
of the test results and analytical procedures are given. Four wells 
have been tested. These are listed along with their location, depth 
at which they were perforated and their bottom-hole temperature. 
The first three wells may be considered to be wells of opportunity 
as these were wells drilled for oil or gas production but they were 
either abandoned or they were dry holes. These wells were taken 
over for testing of the geopressured resource and have since been 
plugged and abandoned. The Pleasant Bayou No. 2 was specifically 
designed and drilled with long-term production and testing of the 
geopressured resource in mind. 


21588 Geochemistry of geopressured geothermal waters 
from the northern Gulf of Mexico basin. Kharaka, Y.K.; 
Brown, P.M.; Carothers, W.W. (Geological Survey, Menlo 
Park, CA). pp 313 of Geotechnical and environmental as- 
|e of geopressure energy. Saxena, S.K. (ed.). New York, 
; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 

— aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
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21589 Resource allocation and strategies for geochemical 
sampling. Arnold, R.W. (USDA-Soil Conservation Service, 
Washington, DC). pp 315-323 of Geotechnical and environ- 
mental aspects of geopressure energy. Saxena, S.K. (ed.). 
New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

The following are discussed: environmental problems and 
spatial patterns, soil surveys as geographic models, sampling map 
units, resource allocation in sampling, and an allocation example. 


21590 Magnetotelluric surveys in geothermal exploration. 
Keller, G.V. (Group Seven, Inc., Lakewood, CO). pp 393- 
404 of Geotechnical and environmental aspects of geopres- 
sure energy. Saxena, S.K. (ed.). New York, NY; Engineer- 
ing Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

The use of magnetotelluric soundings to obtain a reasonably 
accurate measurement of local heat flow offers an approach to re- 
connaissance for geothermal systems. The magnetotelluric method 
is the only method currently available for measuring the electrical 
properties of rocks at depths of several tens of kilometers. In partic- 
ular, the magnetotelluric method appears to be able to detect the 
existance of thermally excited conductive regions in the subsurface 
where temperatures rise to 800°C or above. The problems and po- 
tentialities of the magnetotelluric method as a reconnaissance tool 
for locating areas of high heat flow are reviewed. It promises to 
become effective in locating areas of high heat flow where further 
detailed geophysical studies may be warranted. 


21591 Search for hot water in California. Higgins, C.T. 
California Geology; 33: No. 12, 263-265(Dec 1980). 

A table of temperature ranges for direct uses is presented. 
The DOE's State Coupled Geothermal Program is discussed along 
with other state and local studies. (MHR) 


1504 Legal And Institutional Aspects 


REFER ALSO TO CITATION(S) 21159 


21592 (DOE/SF/01795—T16) State government work- 
shop on barriers and incentives of geothermal energy re- 
sources. Quarterly May 1, 1979-July 31, 1979. (Na- 
tional Conference of State Legislatures, Denver, CO 
(USA)). Aug 1979. Contract FG03-78SFO1795. 108p. 
(SAN—1795-7). NTIS, PC A06/MF AOl. Order Number 
DE82004751. 

The NCSL Geothermal Policy Project continued with initi- 
ation of geothermal studies in new project states and furthering of 
policy development in existing project states. Initial contact was 
made with the Alaska legislature to ascertain its interest in conduct- 
ing a geothermal policy study, and Alaska, Delaware, Hawaii, New 
Mexico and Utah have now requested the NCSL project to begin 
study efforts for their states. 


21593 (EPRI-AP—2098, pp 2.9-2.10) Baca geothermal 
project: legal and regulatory challenges. Province, S.G. 
(WASTEC Services, Inc., San Diego, CA). Nov 1981. 
NTIS, PC A13/MF A01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The following are discussed: the Baca Cooperative Agree- 
ment, the permitting process, and the record of decision. (MHR) 


1505 Economic And Financial Aspects 
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REFER ALSO TO CITATION(S) 21579 


21594 (EPRI-AP—2098, p 6.11-6.12) Financial 
community's wt ove weggae on the role of demonstration projects 
in the development o f geothermal energy. Weinress, J.B. 
(Bank of America, bes les, CA). Nov 1981. NTIS, PC 
A13/MF AO1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 


21595 Economics of alternative geopressured technol- 
ogies. Wrighton, F.M.; Ray, T.G. uisiana State Univ., 
Baton Rouge). pp 283-290 of Geotechnical and environmen- 
tal aspects of geopressure energy. Saxena, S.K. (ed.). New 
York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

Most individuals involved in research concerning the devel- 
opment of Geopressured/Geothermal resources readily concede 
that existing and new technologies are a very important element in 
this type of venture. The application of existing technologies and 
development of investigation of new technologies is motivated by 
the anticipated economic value of the results. This is clear from 
such examples as improved secondary recovery techniques, off- 
shore drilling, and deep drilling, that have resulted from the in- 
creasing value of the resource to be acquired. The assumptions used 
in the LSU Techno-economic site simulation model and results of 
alternative scenario simulations for surface and subsurface technol- 
ogies are described briefly. 


21596 Economic aspects of geopressured gas production. 
Durham, C.O. Jr. (Magma Gute, por . pp 291- 
292 of Geotechnical and environmental aspects o geopres- 
sure energy. Saxena, S.K. (ed.). New York, NY; Engineer- 
ing Foun tion (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

Conditions are discussed which combined with current gas 
prices result in an attractive economic project based on gas utiliza- 
tion alone, provided a technical success is achieved. (MHR) 


1506 Environmental Aspects And Waste Disposal 


REFER ALSO TO CITATION(S) 21635 


21597 (EPRI-AP—2098, pp 5B.5-5B.20) Upstream re- 
boiling for noncondensable gas removal. Coury, G.; Babione, 
R.A. (Coury and Associates, Inc., Lakewood, CO). Nov 
1981. NTIS, PC Ai3/MF A0Ol. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

A heat exchanger process for removal of H2S and other non- 
condensable gases from geothermal steam was evaluated. The heat 
exchanger process is shown schematically. Both the shellside and 
tubeside of the heat exchanger are at saturated conditions, with the 
tubeside at a pressure and temperature slightly lower than the shell- 
side. This temperature difference causes heat transfer to occur so 
that saturated steam condenses in the shellside and satu.ated con- 
densate evaporates in the tubeside. The incoming geothermal steam, 
directly from a well in the case of a vapor-dominated resource or 
from a vapor-liquid separator at hydrothermal locations, is almost 
completely condensed. The resulting condensate will dissolve some 
gases, but about 98% of the total noncondensable gases in the steam 
will remain in the vent gas stream. Over a typical range of geother- 
mal steam compositions and process operating conditions, 90 to 
99% of the HsS will remain in the vent stream. The shellside con- 
densate is transferred to the tubeside and is reevaporated as it circu- 
lates through the tubes. The total resulting tubeside vapor leaves 
the heat exchanger as clean steam. 


21598 (EPRI-AP—2098, pp 5B.21-5B.22) Pilot plant for 
noncondensable gas removal by upstream reboiling. Price, 
R.E. (Pacific Gas and Electric Co., San Francisco, CA). 
Nov 1981. NTIS, PC A13/MF A0Ol. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

A 42,000 Ib/h pilot plant for noncondensable gas removal at 
The Geysers is described briefly. A diagram of the major systems 
of the pilot plant is included. (MHR) 


21599 (EPRI-AP—2098, pp SC. 4" 5C.16) pend 
evaluation of the copper sulfate process for removal of hydro- 
gen sulfide over a range of geothermal steam conditions. 
es F.C. (BIC ta. Inc., Newton, MA). Nov 1981. 
NTIS, PC A13/MF AO1. ‘Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The CUPROSUL Process, which uses an acidic solution of 
copper sulfate buffered with ammonium sulfate to remove hydro- 
gen sulfide, ammonia, and other cntaminants from geothermal 
steam, has been under development for six years. A large body of 
data for steam near The Geysers average composition and condi- 
tion has been obtained in tests ranging from laboratory scale, in 
which about 100 pounds per hour of steam were treated, to prepilot 
scale field testing of 1000 pounds per hour, through the operation 
of an integrated pilot plant which results of these tests, PG & E is 
proceeding with the design and construction of a commercial scale 
system at No. 7 Unit, The Geysers Power Plant, and EIC is cur- 
rently completing the process design and specification package for 
a commercial scale system for the DWR Bottle Rock Project. 


21600 (EPRI-AP—2100) Upstream H2S removal from 
geothermal steam. Final report. (Coury and Associates, 
Lakewood, CO (USA)). Nov 1981. 158p. NTIS, PC A08/ 
MF AOl1. Order Number DE82901293. 

The purpose of this project was to evaluate a new heat ex- 
changer process as a method for removing hydrogen sulfide (HS) 
gas from geothermal steam upstream of a power plant turbine. The 
process utilizes a heat exchanger to condense geothermal steam so 
that noncondensable gases (including H2S) can be removed in the 
form of a concentrated vent stream. Ultimate disposal of the re- 
moved HeS gas may then be accomplished by use of other process- 
es such as the commercially available Stretford process. The clean 
condensate is reevaporated on the other side of the heat exchanger 
using the heat removed from the condensing geothermal steam. 
The necessary heat transfer is induced by maintaining a slight pres- 
sure difference, and consequently a slight temperature difference, 
between the two sides of the heat exchanger. Evaluation of this 
condensing and reboiling process was performed primarily through 
the testing of a small-scale 14 m? (150 ft?) vertical tube evaporator 
heat exchanger at The Geysers Power Plant in northern California. 
The field test results demonstrated H2S removal rates consistently 
better than 90 percent, with an average removal rate of 94 percent. 
In addition, the removal rate for all noncondensable gases is about 
98 percent. Heat transfer rates were high enough to indicate ac- 
ceptable economics for application of the process on a commercial 
scale. The report also includes an evaluation of the cost and per- 
formance of various configurations of the system, and presents 
design and cost estimates for a 2.5 MWe and a 55 MWe unit. 


21601 (UCID—18878-81) ASCOT FY-1981 progress 
report. Dickerson, M.H.; Gudiksen, P.H. (Lawrence Liver- 
more National Lab., CA (USA)). Nov 1981. Contract W- 
7405-ENG-48. 20p. (ASCOT—81-2). NTIS, PC A02/MF 
A0l. Order Number DE82004386. 

Since the DOE Atmospheric Studies in Complex Terrain 
(ASCOT) Program was initiated in 1978, the major emphasis of the 
program has been on the study of nocturnal drainage winds using 
The Geysers Known Geothermal Resource Area of northern Cali- 
fornia as the study site. Studies during this year were related to re- 
ducing and analyzing the data taken during a major field study in 
September 1980, model development and testing, and conducting 
the last series of field experiments in this area to determine the in- 
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teraction of cooling tower plumes from the geothermal power 
plants with nocturnal drainage and limited daytime mixing regimes. 


21602 Induced seismicity: an engineering overview. 
Saxena, S.K. (Illinois Inst. of Tech., Chicago). pp 165-180 of 
Geotechnical and environmental aspects of geopressure 
energy. Saxena, S.K. (ed.). New York, NY; eering 
Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

4 It has been newly recognized that the following three activi- 
ties may cause man-made earthquakes: The first being the construc- 
tion and filling of large reservoirs and artifical lakes, the second is 
injection of fluids into deep well and the third perhaps are the af- 
tershocks generated by an underground nuclear explosion. The con- 
centration here is towards the first two causes. A study of reservoir 
induced seismicity by Packer et al. (1979) observes that the seismic- 
ity often occurs during the initial reservoir filling and that a strong 
correlation exists between the frequency of seismicity and the 
changes in the water level. Models of elastic half space and models 
of elastic fluid-filled materials, both have been applied to induced 
seismicity cases. The elastic model cannot explain why a short 
delay occurs between water level fluctuations and the detected 
peak seismic frequency. Since the seismicity does not always occur 
immediately after the reservoir filling or injection of fluids in wells, 
the mechanism perhaps is a function of the effective stress. The 
total stress is an algebraic sum of elastic stresses on the solids called 
effective or intragranular stresses plus the pore fluid pressures in a 
rock. Failure criteria based on effective stress principle are present- 
ed here. 


21603 Microseismicity at the Brazoria County geopres- 
sured reservoir, September 1978-December 1979. Sorrells, 
G.G. (Teledyne Geotech, Garland, TX). pp 191-221 of 
Geotechnical and environmental aspects of geopressure 
energy. Saxena, S.K. (ed.). New York, NY; Engineering 
Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

In an investigation aimed toward better understanding and 
evaluating the seismic risks associated with geopressured fluid pro- 
duction, a seismic monitoring program was conducted in the vicini- 
ty of the Brazoria County geopressured well test site. According to 
prescheduled test plans, the Brazoria County Pleasant Bayou No. 2 
is to be produced in a long-term flow test from depths near 15,000 
feet, at rates approaching 30,000 BPD. The spent fluids will be 
reinjected at a depth of approximately 6500 feet, into the Pleasant 
Bayou No. 1 well site, located approximately 0.5 kilometer from 
the production well. The monitoring program was designed to ini- 
tially establish a baseline of data representative of the level of natu- 
rally occurring microseismic activity in the locality prior to pro- 
duction of the test well, and then, to provide continued surveillance 
of the area during the well test. The purpose of the continued mon- 
itoring, therefore, is to detect any increase in microseismicity that 
might be associated with either the reinjection process or with 
actual changes in the reservoir geometry of the production well. 
Numerous networks of growth faults occur in the immediate area 
of the test well, thus increasing the seismic risk factor. Analysis of 
the microseismic data collected by the monitoring system should 
also reveal any increase of seismic activity which may result from 
induced activation of these pre-existing fault planes. 


21604 Geothermal energy and volcanic eruptions. Proko- 
pore N.P. (Dept. of Interior, Sacramento, CA). pp 223- 
27 of Geotechnical and environmental aspects of geopres- 
sure energy. Saxena, S.K. (ed.). New York, NY; Engineer- 
ing Foundation (1981). 

From International conference on geotechnical and environ- 
ry aspects of geopressure energy; Sea Island, GA, USA (13 Jan 

The possibility of increasing the probability of volcanic erup- 
tions by fluid withdrawal from a geothermal field or conversely de- 
— volcanic eruption by fluid injection is discussed briefly. 
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concerns. Bachman, A.L.; Smith, C.G. (Louisiana State 
Univ., Baton Rouge). pp 229-236 of Geotechnical and envi- 
ronmental ts of geopressure energy. Saxena, S.K. (ed.). 
New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, The results of an invitational workshop on subsurface dispos- 
al of geopressured fluids that was held at Louisiana State Universi- 
ty in March 1979 are presented. The following are discussed: hy- 
drogeologic concerns, fluid/formation compatibility, operational 
factors, and fluid migration. 


21606 Brine reinjection as a means of fluid disposal. 
Swanson, R.K. (Southwest Research Inst., San Antonio, 
TX); Osoba, J.S.; Lantz, R. pp 249-257 of Geotechnical and 
environmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

‘ Reinjection into overpressured formations presents formida- 
ble difficulties. At a minimum, the procedure requires disposal wells 
which will be equal in cost and complexity to the production wells, 
greatly increasing the total capital investment required. Second, 
since appreciable reinjection could not take place until the reservoir 
pressure was at least partially depleted, other disposal means would 
have to be employed, perhaps for years. Finally, the pumping pres- 
sures which would be encountered are so great that the energy re- 
quired is quite likely to exceed the energy produced, even if an effi- 
cient waterflood pattern could be assured. 


21607 Reinjection of fluids into a producing geopressured 
reservoir. Garg, S.K. (Systems, Science and Software, La- 
Jolla, CA). pp 259-281 of Geotechnical and environmental 
aspects of ——_ energy. Saxena, S.K. (ed.). New 
York, NY; Engineering Foundation (1981). Contract AC08- 
79ET27202. 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, A reservoir simulator (MUSHRM) was employed to exam- 
ine the effects of reinjecting the processed brine on the long-term 
performance of a representative geopressured reservoir. These cal- 
culations indicate that reinjection can be used to substantially in- 
crease methane and brine production. The results suggest that 
power requirements for reinjection pumps can be met by either 
burning approximately two-thirds of the produced methane (This 
may in some cases negate the benefits of reinjection as far as meth- 
ane production is concerned.), or by using the heat of the produced 
brine (320°F) to generate electric power. Assuming that electric 
power produced from hot brine is used to reinject the processed 
fluids, it appears that reinjection is a viable production strategy for 
increasing methane recovery from some geopressured systems. The 
attractiveness of reinjection to recover methane increases with in- 
creasing formation permeability, and decreasing formation compres- 
sibility. 


21608 North Europe hydro photovoltaic peak power pro- 
ducing plant. Smekens, G.R. (Energies Nouvelles et Envir- 
onement, Brussels, Belgium). pp 114-118 of Medium-size 
hotovoltaic power plants. Durand, H.L.; Maycock, P.D.; 
alz, W. (eds.). ll ae oy Netherlands; D. Reidel Publish- 
ing Company (1981). 
From EEC/DOE workshop on medium-size photovoltaic 
power plants; Sophia-Antipolis, France (23 Oct 1980). 
project involves parallel operation on the grid of a pho- 
tovoltaic power generator with a run-of-river hydroelectric gener- 
ator located on the same site. The purpose is to demonstrate that 
through common management of both generators it is feasible to 
obtain north of the Alps a reliable peak power producing unit not- 
withstanding the random and seasonally varying nature of each in- 
dividual energy generator. The goal to be achieved in this respect 
by the total system is to make available to the grid at the time 
when there is a demand for peak power, a guaranteed daily energy 
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equal to 50% of the total yearly energy production of both gener- 
ators and evenly spread 365 days per year. By making use of mini- 
mal storage requirements available behind the dam and in a small 
battery, the reliability of such a level of guaranteed daily energy is 
to be 97%. 


1508 Geothermal Power Plants 


REFER ALSO TO CITATION(S) 21185, 21186, 21187, 21188, 21229, 21541, 
21542, 21543, 21544, 21549, 21552, 21597, 21598, 21599 


(DOE/ET/28443—T17) Geothermal Loop Experi- 
mental Facility. Quarterly report, April-June 1979. Anastas, 
G.; Bischoff, W.S.; Bishop, H.K. (San Diego Gas and Elec- 
tric Co., CA (USA)). Jul 1979. Contract AC03-76ET28443. 
115p. (SAN—1137-15). NTIS, PC A06/MF A0Ol. Order 
Number DE82004013. 

Since the Geothermal Loop Experimental Facility (GLEF) 
start-up in May, 1976, a substantial amount of information has been 
Obiained on the operation of the plant and its components, brine 
and steam composition, production and injection wells, and the po- 
tential of the Niland Reservoir. The GLEF was modified in April, 
1978, from a four stage flash/binary process to a two stage flash 
cycle for the extraction of energy from a high temperature, high 
salinity, liquid-dominated resource. A Reactor Clarifier/Media 
Filter System was put in operation in May, 1979 to demonstrate 
that suspended solids in the brine could be removed prior to brine 
injection into the reservoir. The general operations and accomplish- 
ments of the GLEF during the period are summarized. 


21610 (DOE/ET/28443—T18) GLEF direct-contact heat- 

exchanger program. Final report. Della Vida, P.L.; Franz, 
F.J.; Weinreich, R.S. (San Diego Gas and Electric Co., CA 
(USA); Daedalean Associates, Inc., Woodbine, MD (USA)). 
Mar 1980. Contract ACO03-76ET 28443. 137p. NTIS, PC 
A07/MF AO1. Order Number DE82004326. 

A number of flash-binary cycles for the Salton Sea Known 
Geothermal Area have been evaluated leading to the identification 
of the optimum one. The brine coming from the well is separated in 
a flash tank producing a liquid and a vapor stream. The liquid is 
used in a direct contact preheater to bring the working fluid (iso- 
pentane) to the saturation point. The isopentane is then vaporized 
in a shell and tube heat exchanger by use of the flashed steam. The 
isopentane vapor is expanded in a turbine driving the generator, 
condensed in a surface condenser and finally returned to the pre- 
heater by the main feed pump. A review of the theoretical correla- 
tions available for the design of direct contact heat exchangers has 
been carried out as well as the design and fabrication of a test fa- 
cility to evaluate the performance of direct contact heat exchangers 
under various conditions and to verify the cycle analysis. The re- 
sults of the test data support the assumptions made in the system 
analysis and in particular, the terminal temperature differences es- 
tablished in the heat balance have been achieved. The column 
length calculation procedure has been tested and found satisfactory 
under the test conditions. 


21611 (EPRI-AP—2098, pp 2.1-2.6) Heber geothermal 
tion power plant: new developments. Lacy, 
R.G. (San Diego Gas & Electric Co., CA). Nov 1981. 
NTIS, PC A13/MF AO1. Order Number DE82901295. 
From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 
The project background, project description, power cycle 
description, current activities, and project philosophy are described. 


(MHR) 


21612 (EPRI-AP—2098, pp 2.7-2.8) Baca 50 MWe 
direct flash demonstration power plant. Maddox, J.D. (Public 
Service Co. of New Mexico, Albuquerque). Nov 1981. 
NTIS, PC A13/MF AO1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Work at Baca Geothermal Demonstration Project is de- 
scribed briefly. The project objectives and design studies are listed. 
(MHR) 


21613 (EPRI-AP—2098, pp 3.1-3.2) Pacific Gas and 
Electric s Geysers status. Kho, S.K. (Pacif- 
ic Gas and whehs Co., San Francisco, CA). Nov 1981. 
NTIS, PC A13/MF A0Ol. ’ Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The Geysers Project of Pacific Gas and Electric Company 
currently has 15 units with a generating capacity of 908 megawatts. 
In addition, two 110 megawatt units (17 and 18) are under con- 
struction, one 110 megawatt Geysers unit (16) is in the licensing 
process and one more 110 megawatt unit (20) is in the site selection 
phase. The total operational capacity of the Geysers Project is ex- 
pected to be about 1350 megawatts by late 1985. Each project is 
summarized with a more detailed discussion of the site preparation 
of Geysers Unit 18. 


21614 (EPRI-AP—2098, pp 3. pod wag | of Utah 
Power & Light geothermal activities. Rasband, J.L. 
(Utah Power & Light Co., Salt = City). Nov 1981. 
NTIS, PC A13/MF A0Ol. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The Roosevelt geothermal reservoir is described briefly. 
Some engineering features of the planned Milford Geothermal No. 
1 electric generating unit are discussed and then the anticipated 
program to test the second-generation rotary separator turbine unit 
is outlined. 


21615 (EPRI-AP—2098, oot of the cor- 
porate shift toward on California 
Edison's geothermal program. Crane, G.K. (Southern Cali- 
fornia Edison Co., Rosemead). Nov 1981. NTIS, PC A13/ 
MF AO1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The following are discussed: the Brawley Unit 2/generic 
high temperature power plant scoping study, geothermal solicita- 
tion, modeling, transmission planning, Mammoth district heating 
update, and a progress update on the three Edison power plant 
projects. (MHR) 


21616 (EPRI-AP—2098, pp 3.14-3.15) Geothermal devel- 
opment plans in Cerro Prieto Mexico. Gari- 
baldi, F.; Manon, A. (Comision Federal de Electricidad, Ca- 
lexico, CA). Nov 1981. NTIS, PC A13/MF AOl. Order 
Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The status of the Cerro Prieto Geothermal Field and the 
short term expansion plans are presented. Cerro Prieto has been di- 
vided in three areas which represent the different expansion stages: 
Cerro Prieto L- Started commercial operations in 1973 and its 
actual generating capacity is 150 MW, which will be increased with 
an additional 30 MW in July 1981. Cerro Prieto II and Cerro 
Prieto III.- With a generating capacity of 220 MW each, will start 
commercial operations in 1983 and 1984, respectively. 


21617 (EPRI-AP—2098, pp 3.17-3.28) Partitioning of 
hydrogen sulfide in the condenser of Geysers Unit 15. Weres, 
O. (Lawrence Berkeley Lab., CA). Nov 1981. NTIS, PC 
A13/MF A0O1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

A computer code (CNDSR) writtin in CDC FORTRAN 
which is used to model the steady state partitioning and — 
of hydrogen sulfide and other gases within the condensers and 
cooling water loop of a flash steam geothermal power plant is de- 
scribed. (MHR) 


21618 (EPRI-AP—2098, pp 4.1-4.4) EPRI geothermal 
projects overview: power conversion and noncondensable gas 
control. Hughes, E.E. (Electric Power Research Inst., Palo 
Alto, CA). Nov 1981. NTIS, PC A13/MF AOl. Order 
Number DE82901295. 
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From 5. annual EPRI geothermal conference; San Diego, 


CA, USA (22 Jun 1981). 
Three problems addressed by the EPRI geothermal research 


program are: low temperature resources, dissolved minerals and 
gases, and dependence of each power plant on a single geothermal 
reservoir as its source of fuel. Results from three areas of the EPRI 
geothermal program are highlighted: binary cycle power systems, 
advanced conversion concepts, and upstream removal of noncon- 
densable gases. (MHR) 


21619 (EPRI-AP—2098, pp 4.5-4.9) EPRI geothermal 
- overview. M.J. (Electric Power Research 
» Palo Alto, CA). Nov 1981. NTIS, PC A13/MF AOl. 
Order Number DE82901295. 
From 5. annual EPRI geothermal conference; San Diego, 
USA (22 Jun 1981). 
= Pow ph Rate projects are described: geothermal comput- 
er codes, mobile laboratory, advanced geopressured systems, and 
copper sulfate H,S removal. 


21620 (EPRI-AP—2098, pp 5A.5-5A-10) Characteriza- 
tion of 11.2 MWe Magma East Mesa Binary Power Plant: 
on oe Pee Pundyk, J.M.; Singh, J. (PFR 

y Systems, Inc., Marina del Rey, CA). Nov 1981. 

NTS PC A13/MF AO1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The Magma Geothermal Binary Power Plants at East Mesa, 
in the Imperial Valley, has operated for two years. It uses a dual 
binary Rankine cycle with isobutane as the working fluid in the 
main (topping) cycle and propane in the bottoming cycle. The com- 
ponents, data collection system, and operating history are described 
briefly. (€MHR) 


21621 on ee pp 5A.11-5A.23) Hybrid power 

for geopressured resources. Khalifa, H.E. (United 

echnolo, ogee Research Center, East Hartford, CT). Nov 

1981. S, PC Al3/MF AOl. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun — 

The objective of this project was to assess the technical and 
economic feasibility of hybrid power plants which simultaneously 
utilize the methane, thermal and hydraulic energy produced by a 
single geopressured well. A large number of hybrid power plant 
configurations, comprising both gas engine and gas turbine topping 
systems in combination with bottoming flash and binary systems, 
were screened according to preliminary performance and reliability 
criteria. Gas engine-topped double-flash systems and gas turbine- 
topped dual-pressure binary systems were chosen for further de- 
tailed analysis. Extensive thermodynamic optimization and sensitiv- 
ity analyses were performed to determine the design and operating 
conditions corresponding to peak output for two representative 
geopressured resources: the S.E. Pecan Island resource, and the 
Pleasant Bayou No. 2 resource. The capital and operating costs 
were estimated for each system/resource combination, and were 
employed to calculate the levelized cost of electricity. The hybrid 
plants were compared with conventional falsh and binary geopres- 
sured power plants and were found to be both thermodynamically 
and economiclly superior. The levelized cost of electricity pro- 
duced by the hybrid plants was found to be 40 to 50% lower than 
the cost of that produced by the conventional geopressured plants. 


21622 (EPRI-AP—2098, pp 5A.24-5A.31) Assessment of 
advanced geothermal energy concepts. Holt, B.; Sims, A.V.; 
on ae, R.G. (Ben Holt Co., Pasadena, CA). Nov 1981. 
NTIS, PC A13/MF AOl1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 


CA, USA (22 Jun 1981). 

Concepts that have been proposed for hydrothermal re- 
source utilization were analyzed and compared with conventional 
steam flash and binary systems and with each other. The evaluation 
of the concepts began with a literature survey, followed by discus- 
sions with inventors and proponents. The information obtained in- 


ERA VOL. 7,NO.8/ 2612 


advantages and disadvantages of each concept, both technical and 
economic, were evaluated to give applicabilities of the concepts 
from a common method of analysis. The concepts analyzed includ- 
ed variations of the binary and flashed steam cycles, fossil/geother- 
mal and solar/geothermal hybrids, total flow devices, (Biphase 
rotary separator turbine, helical expander, bladeless turbine, LLL 
impulse turbine, LLL reaction turbine, Elliott turbine and Horst ex- 
pander) and four other concepts, thermoelectric, mist lift, shape 
memory effect alloy engines and the Ericsson cycle. None of these 
last four cycles appear attractive at this time, when compared to 
conventional systems. 


21623 (EPRI-AP—2098, pp 5A.32-5A.40) Reliability 
and availability of Heber Binary Plant. Witt, J.H. (ARINC 
Research Corp., Annapolis, MD). Nov 1981. NTIS, PC 
A13/MF AO1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The results of an adaptation and application of a reliability 
and availability assessment methodology to the Heber Binary Plant 
are presented. The assessment has been applied previously to gasifi- 
cation combined-cycle (GCC) and advanced coal-fired plant (CFP) 
designs, as well as a number of operational oil-fired and gas-fired 
combined-cycle plants. This design uses the binary cycle (geother- 
mal brine/hydrocarbon mixture) to develop 50 MWe of output 
power from the moderate temperature brine of the Heber geother- 
mal anomaly. The geothermal brine is pumped from the anomaly to 
the plant, where its thermal energy is transferred to the secondary 
hydrocarbon fluid, which is then used to drive a turbine/generator 
set to produce electric power. The primary fluid is then returned 
and reinjected to the anomaly; and the hydrocarbon fluid is cooled, 
condensed, accumulated, and returned to the heat exchanger. The 
plant design consists of seven independent subsystems, summarized 
and shown schematically. Future plans call for the addition of one 
heat exchanger, one hydrocarbon condenser, and three cooling fan 
modules. 


21624 (EPRI-AP—2098, pp 5B.1-5B.4) Field tests of the 

rotary-separator turbine. Hays, L.; 
Cerini, D.J. (Biphase Energy Systems, Santa Monica, CA). 
Nov 1981. S, PC A1l3/MF AOl. Order Number 
DE82901295. 


From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

An experimental Biphase Rotary-Separator Turbine (RST) 
was designed for moderate wellhead brine conditions. The 30-inch 
RST was fabricated, mounted in a trailer together with its controls 
and instrumentation, and tested under laboratory field conditions. 
Electric-power production, clean-steam production, and brine 
repressurization for injection were measured at three different loca- 
tions with various brine temperatures and compositions. The meas- 
ured power output at design conditions was equivalent to the pro- 
duction of 25% more electricity per unit of brine than would be 
produced by an optimized single-stage flash power system oper- 
ation at the same resource conditions. A full-size nozzle test rig was 
also field-tested to evaluate the critical performance parameter of 
nozzle efficiency operating on wellhead, high-salinity flows. Nozzle 
tests simplified the method of resource evaluation. Significant flexi- 
bility in handling the range of resource temperatures leads to a 54- 
inch wellhead-size RST suitable for use on a variety of geothermal 
resources or on a resource that changes with time. 


21625 (EPRI-AP—2098, pp 5B.23.5B.30) Radial inflow 
turbine update. R. (Rotoflow Corp., Los Angeles, 
CA). Nov 1981. NTIS, PC Al3/MF AOl. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

Design changes, materials selection, and theoretical studies 
for this turbine are reviewed. (MHR) 


21626 (EPRI-AP—2098, pp 5B.31-5B.33) Geothermal 
steam separator evaluation. Awerbuch, L.; May, S.; Soo- 
(Bechtel Group, Inc., San Francisco, CA). Nov 

: NTIS, PC Al3/MF AOl. Order Number 
DE82901295. 





2613 / ERA VOL. 7, NO. 8 


From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

This study is to establish the performance requirements for 
steam separators in a geothermal environment and analyze the ap- 
plicability of current technology for separator apparatus. The fol- 
lowing geothermal steam contaminants are of interest, moisture, dis- 
solved solids, and volatile solids. (MHR) 


21627 Hybrid utilization of geopressured geothermal re- 
sources. Khalifa, H.E. (United Techactogtes Research 
Center, East Hartford, CT). pp 383-392 of Geotechnical and 
environmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, A preliminary evaluation of gas-turbine-topped hybrid 
energy conversion systems for the efficient utilization of the meth- 
ane, thermal and hydraulic energy produced by geopressured geo- 
thermal resources is presented. This evaluation was conducted to 
assess the technical and economic feasibility of this type of hybrid 
energy conversion system. Comparison of these systems with con- 
ventional double-flash (nonhybrid) systems ascertains that the 
hybrid systems possess substantial performance and economic ad- 
vantages over the conventional systems. Specifically, the hybrid 
system can generate nearly 44% more work from the thermal 
energy of the brine, in addition to the outputs of the hydraulic and 
gas turbines. Conservative economic estimates indicate that the in- 
stalled cost of a hybrid power plant would be at least 26% cheaper 
(per kilowatt) than a conventional double-flash plant, and that the 
cost of electricity produced by the hybrid plant would be 20% 
lower than that produced by the conventional plant at a methane 
production cost of $2.5/10° Btu (1979). The findings of this analysis 
strongly suggest that hybrid power plants of the type suggested 
herein may well be the only ones that can produce electricity from 
the vast geopressured resources of the Gulf Coast at acceptable 
costs while allowing the sale of methane at prevailing market 
prices. 
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21628 (DOE/NV/10150—1) Analysis of Phase I flow 
data from Pleasant Bayou No. 2 geopressured well. Gar, 
S.K.; Riney, T.D.; Fwu, J.M. (Systems, Science and Soft. 
ware, La Jolla, CA (USA)). Mar 1981. Contract AC08- 
80NV 10150. 45p. NTIS, PC A03/MF AO1. Order Number 
DE82005242. 

Analysis of pressure drawdown/buildup data from the Phase 
I 45 day production/45 day shutin test by conventional petroleum 
engineering techniques indicates: (1) the presence of a linear barrier 
at approximately 3000 ft; and (2) that the skin factor varies widely 
during the test. The linear barrier appears to correspond to a 
growth fault identified by Bebout, et al. At the present, we are 
unable to explain the apparent variation of skin factor. The forma- 
tion parameters derived from the buildup data have been employed 
in the MUSHRM simulator to successfully history-match the Phase 
I pressure and flow data. 


21629 (DOE/NV/1i0150—2) Analysis of initial flow data 
from MG-T/DOE Amoco Fee No. 1 Well. Garg, S.K. (Sys- 
tems, Science and Software, La Jolla, CA (USA)). Au ug 
1981. Contract AC08-80NV 10150. 29p. NTIS, PC A03/M 
A01. Order Number DE82005241. 

Analysis of buildup data from the Initial Flow Test indicates 
that the MG-T/DOE Amoco Fee No. 1 Well penetrates a zone of 
relatively high permeability (~ 150 md); this high permeability 
zone, however, extends to a radius of only about 200 ft from the 
wellbore. The far field permeability (i.c., for r > 200 ft) appears to 
be rather low (~ 11 md). No reservoir boundaries can be identified 
from the Initial Flow Test. Tthe reservoir simulator MUSHRM to- 
gether with the formation parameters inferred from the buildup 
data were employed to history match the observed drawdown/buil- 
dup pressures and flow data. The calculated buildup pressures 
closely agree with the measured values; the rather poor agreement 


between the measured and calculated drawdown pressures is as- 
cribed to the uncertainties in the flow rate data. 


(I 
(USA)). Nov 1981. aly: AC07- aa | 33p. NTIS, 
PC A03/MF AO1. Order Number DE82005910. 

Before the cooled geothermal fluid can be used as a coolant 
in the operation of the SMW(e) Geothermal Pilot Power Plant, the 
fluid must be treated to reduce the silica and hardness and to con- 
trol corrosion. Prior to reinjection, the blowdown must be treated 
to remove the phosphate (one of the corrosion inhibitors added to 
the system). The zeta potential study was conducted to study the 
surface reactions occurring in the flash mixing of the cooled geo- 
thermal with magnesium oxide, lime, and polyelectrolyte for silica 
removal and to determine the optimum polyelectrolyte necessary in 
the silica reduction system and the reduction of the phosphate in 
the tower blowdown with ferrous sulfate. The investigation indi- 
cates a bridging type adsorption occurs in the silica reduction 
system. The proposed mechanism is described. The study indicated 
that between 150 and 250 ppM of magnesium oxide was 
to achieve this reduction with one ppM of Betz 1125L. This is a 
substantial savings over the planned value. Investigation of the 
phosphate reduction system showed that a cationic polymer was 
necessary to achieve good flocculation and settling. 


21631 (EPRI-AP—2098, pp 3.29) Growth of ~ dry 
rock reservoirs. Murphy, H.; Fisher, H.; C.; 
Aamodt, R.L. (Los os National Lab., NM). Nov 1981. 
NTIS, PC A13/MF A0O1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 


21632 (EPRI-AP—2098, pp 5C.1-5C.10) Geothermal 
scale control by crystallization. Awerbuch, L. (Bechtel 
Group, Inc., San Francisco, CA); Rogers, A.N. Nov 1981. 
NTIS, PC A13/MF A0O1. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The development of a crystallization technique to minimize 
scale formation in a geothermal power plant without the use of acid 
or scale inhibitors is reported. A seed slurry is maintained in sus- 
pension in each of the two stages, which deliver flashed steam to 
the high pressure and intermediate pressure parts, respectively, of 
the steam turbine. The flasher-crystallizer-separator design is 
shown. 


21633 (EPRI-AP—2098, pp 5C.11-5C.12) Field test unit 
to develop scale control techniques for binary cycle power 
plant. Blockley, W.E. (Sierra Pacific Power Co., 

NV). Nov 1981. NTIS, PC A13/MF AOl1. Order Number 
DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The objective of this project is to evaluate alternative meth- 
ods of controlling scale that can form on the brine side of heat ex- 
changers used in a binary power system. On June 9, 1981, we com- 
pleted a 30-day scaling test on a geothermal well. At present, data 
from this test is being correlated in order to determine exactly what 
was occurring during the test. 


21634 Hydrofracture monitoring using the eae ni, 
sion method. Koerner, R.M. (Drexel Univ., big ye 
PA); McCabe, W.M.; Huck, P.J.; Welsh, J.P. pp 153-164 of 
Geotechnical and environmental aspects o' | es ane 
energy. Saxena, S.K. (ed.). New York, NY; Engineering 
Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 


A nondestructive testing method to determine the pressure 
at which hydrofracture occurs and trace the propagating fracture 
surface is needed. The acoustic emission method is described; its 
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past use in hydrofracture monitoring of soil and rock is reviewed; 
lastly, its use in geothermal energy activities is proposed. 


21635 Restoration of high rate brine disposal wells. 
Davis, K.E.; Fleniken, J.A.; Mazurkiewicz, B. 237-247 of 
Geotechnical and environmental aspects of geopressure 
energy. Saxena, S.K. (ed.). New York, NY; eering 
Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, During the early days of the Strategic Petroleum Reserve 
program, high rate brine disposal into deep injection wells was a 
major problem. Many times the problems were primarily due to 
lack of experience and many of the initial wells were improperly 
completed or were severely damaged during start-up. A review of 
the records revealed that improper completion fluids had been 
used, the flow lines had not been properly cleaned prior to start-up 
and corrosive gases such as oxygen were contaminating the brine 
water. The records also revealed that a majority of the wells were 
completed with a screen liner and gravel packed in an underreamed 
portion of open hole. Well bore restrictions are minimized when a 
gravel packed type completion is used, however cleaning is difficult 
due to the many flow channels that exist within the pack. When 
this type completion is acidized or backflowed, the acid does not 
flow into the damaged area nor does the well backflow through the 
damaged area; it takes the path of least resistance through the area 
that has the least damage. Concepts to evaluate gravel packs have 
been developed and the resulting data used to design cleaning pro- 
cedures. Data from a field trial in south Louisiana are presented 
and additional work to be performed is suggested. 


21636 Summary of resource utilization studies. Lamb, 
J.P. (Univ. of Texas, Austin). pp 371-382 of Geotechnical 
and environmental aspects of geopressure energy. Saxena, 
S.K. (ed.). New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

A systematic theoretical investigation has been undertaken to 
examine energy conversion processes for a geopressured fluid using 
the basic laws of thermodynamics and fluid flow, and allowing for 
uncertainties in the physical characteristics of the resource. The ob- 
jective is to provide plant designers with parametric predictions 
which would highlight the cost-benefit compromises required in the 
final design. Some results obtained to date are summarized here. 
These predictions are divided into three major areas: the wellbore 
alone, the wellbore-reservoir system, and the conversion plant 
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21637 (DOE/ET/27157—T1) Technical assistance. Final 
report, 15 August 1978-14 July 1979. Culver, G. (Oregon 
Inst. of Tech., Klamath Falls (USA). Geo-Heat Utilization 
Center). 1979. Contract AT06-78ET27157. 2ip. NTIS, PC 
A02/MF A0O1. Order Number DE82004156. 

Under the technical assistance program up to 100 man hours 
of consultation can be provided, at no cost, to private, public, or 
corporate entities intending the direct utilization of geothermal 
energy. Application areas include but are not limited to, space heat- 
ing and cooling, district heating, aquaculture, food production and 

drying, chemical and pharmaceutical processes, animal 
husbandry, etc. Assistance is given primarily for projects in the Pa- 
cific Region states of Alaska, Washington, Oregon, California, 
Nevada, Arizona, and Hawaii. Activities of the technical assistance 
program for the reporting period are listed by state. 


21638 (EGG-GTH—5512) Aquaculture facility potential 
at Boulder Hot Boulder, Montana. GTA ph No. 
1, Keller, J.G. and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1981. Contract ACO7-761D01570. '20p. NTIS, PC A02/ 
MF AO1. Order Number DE82005244. 
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The potential of using geothermal water to develop a com- 
mercial aquaculture facility to raise channel catfish at Boulder Hot 
Springs, Montana is examined. Maximum catfish growth occurs in 
water with a tem; from 80°F to 85°F. This temperature can 
be maintaned when the 175°F geothermal water is mixed with the 
available 55°F water. The only economically viable culture consid- 
ered was the raceway culture. The 4000 gpm supply of 55°F water 
could supply 7 to 8 raceways with a total production of 269,000 to 
307,000 pounds of catfish per year. This operation, discounting the 
purchase of land, would cost as ent $150,000 (1980). 


21639 (EGG-GTH—5599) Preliminary conceptual design 
for geothermal space heating conversion of school district 50 
joint facilities at Colorado. GTA Report No. 
6. Engen, I.A. (EG and G Idaho, Inc., Idaho Falls (USA)). 
Nov 1981. Contract AC07-76ID01570. 30p. NTIS, PC A03/ 
MF AO1. Order Number DE82005245. 

This feasibility study and preliminary conceptual design 
effort assesses the conversion of Colorado School District 50 facili- 
ties - a high school and gym, and a middle school building - at 
Pagosa Springs, Colorado to geothermal space heating. A prelimi- 
nary cost-benefit assessment made on the basis of estimated costs 
for conversion, system maintenance, debt service, resource develop- 
ment, electricity to power pumps, and savings from reduced natural 
gas consumption concluded that an economic conversion depended 
on development of an adequate geothermal resource (approximately 
150°F, 400 gpm). Material selection assumed that the geothermal 
water to the main supply system was isolated to minimize effects of 
corrosion and deposition, and that system-compatible components 
would be used for the building modifications. Asbestos-cement dis- 
tribution pipe, a stainless steel heat exchanger, and stainless steel 
lined valves were recommended for the supply, heat transfer, and 
disposal mechanisms, respectively. A comparison of the calculated 
average gas consumption cost, escalated at 10% per year, with con- 
version project cost, both in 1977 dollars, showed that the project 
could be amortized over less than 20 years at current interest rates. 
In view of the favorable economics and the uncertain future avail- 
ability and escalating cost of natural gas, the conversion appears 
economicaly feasible and desirable. 
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a Le pe ag Thermodynamic model of 
hydrolysis of microcline in acid-sulfate solutions. De- 
dep h, R.E.; San W.T. (Utah Univ., Salt Lake City 
USA). t. of Geology and Geophysics). Dec 1976. Con- 
-761D01601. 68p. NTIS, PC A04/MF AQOl. 

Order Nomber DE82003932. 

A theoretical model of the hydrolysis of microcline by a hy- 
drothermal solution has been determined for a closed system at 
constant temperature. Hypothetical solution compositions and tem- 
peratures were chosen to match the known geothermal system at 
Roosevelt Hot Springs, Utah. The calculated reaction paths indi- 
cate that the overall reaction process is an exchange of potassium 
from the reactant mineral, microcline, for hydrogen from the solu- 
tion. Aluminum is nearly conserved among solid phases. The 
amount of microcline reacted per kilogram of solution before over- 
all equilibrium is reached is a function of temperature and inituial 
solution pH. Since the system is closed and at constant temperature 
natural conditions are not reproduced well enough to apply the 
model as a geothermometer. The reaction paths suggest qualitative 
models of alteration mineral zoning patterns that are similar to 
zoning at Roosevelt Hot Springs, Utah; Steamboat Springs, 
Nevada, and Butte, Montana. The models presented view alteration 
zoning as a function of temperature and pH gradients within homo- 
geneous host rocks where microcline and quartz are abundant. 


21641 (DOE/ID/12079—39, pp 50-62) Problems of 
geothermometry 


trace element ratios and in a gravel geother- 
—_ system. Sondere; eresger, J.L.; Donovan, J.J. (Mon- 

ureau of Mines Geology, Butte). M a, 1981. 
NTIS, PC A14/MF AO1. Order Number DE82003944. 
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From Geothermal energy exploration and resource assess- 
ment technical conference; Glenwood Springs, CO, USA (4 May 
1981). 

, A Tertiary-age, block-faulted basin in which a Pleistocene 
gtavel bed acts as a confined aquifer and permits the lateral disper- 
sion of the geothermal fluids is studied. Basic data on geology and 
trace element holes presented previously are reproduced along with 
fluoride data. Evaluation of the phenomena in this system was at- 
tempted using a dissolved silica-enthalpy graph. A chalcedomy 
curve is also plotted. An enthalpy versus chloride plot suggests that 
either conductive cooling occurs before mixing or that higher chlo- 
ride content background waters are available for mixing. (MHR) 


21642 (EPRI-AP—2098, pp 5C.17-5C.32) Mobile labo- 
a results from the first year. Jamin, M.E.; Nealy, C.L. 
(Rockwell International, Newbury Park, CA). Nov 1981. 
NTIS, PC A13/MF AO01. Order Number DE82901295. 

From 5. annual EPRI geothermal conference; San Diego, 
CA, USA (22 Jun 1981). 

The mobile laboratory and its capabilities are described. Re- 
producibility tests on the sampling and analytical procedures and a 
signature test on East Mesa Well 8-1 were conducted. Signature 
tests were conducted on Pleasant Bayou Well number 2. Signature 
tests of the geothermal fluid, tracking tests of important chemical 
components at six sites around the system and a special test on a 
scale sample were performed at Brawley. Several tests were per- 
formed at Dixie Valley, Nevada. (MHR) 


21643 Shales and abnormal pressures. Smith, J.E.; Dy- 
——, G.C.; Borst, R.L. (Phillips Petroleum Co., Bartles- 
ille, OK). pp 69-91 of Geotechnical and environmental as- 
me of geopressure energy. Saxena, S.K. (ed.). New York, 

; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

' Gravitational compaction phenomena were investigated in 
shale-sand sequences, including flow and the evolution of pore fluid 
pressures. Special attention is given to the largest pores in shales, as 
determined by mercury porosimetry, because of the overwhelming 
importance of large pores in all flow processes and in the mobility 
of dissolved salt. 


21644 Compaction of sands and shales of geopressure 
zones. Thompson, T.W.; Gray, K.E.; Morita, N.; Jogi, P. 
(Univ. of Texas, Austin). pp 93-106 of Geotechnical and en- 
vironmental aspects of geopressure energy. Saxena, S.K. 
(ed.). New York, NY; Engineering Foundation (1981). Con- 
tract AC08-79ET27112. 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, Tests have been run on cores from the DOE-GCO Pleasant 
Bayou wells No. 1 and No. 2. Short-term tests have been used to 
quantify the non-time dependent compaction parameters, including 
bulk compressibilities, uniaxial compaction coefficients and the 
changes of porosity and permeability with stress. Some preliminary 
creep tests have been run which demonstrate the time dependent 
nature of the compaction in some of these cores under both hydro- 
static and non-hydrostatic loading. These tests provide numerical 
data needed for reservoir and subsidence modeling as well as dem- 
onstrating that the assumption of linear elasticity is invalid for 
many of the rocks. 


geopressure environment. 
ineers International, Downers Grove, IL). 


21645 Rock behavior in the 


Singh, M.M 


- (Engineers I ; 
pp 107-128 of Geotechnical and environmental aspects of 


geopressure energy. Saxena, S.K. (ed.). New York, ; En- 
gineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

' The following aspects of rock behavior are reviewed: litho- 
logy/stratigraphy, anisotropy specimen porosity, cracks/weakness- 
es, physical and mechanical properties, chemical properties, struc- 
tures, discontinuities, formation porosity permeability, creep, pres- 
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sure, temperature, water content, ground water flow, pore pressure 
and stress-strain state. (MHR) 


21646 Creep compaction of rock related to 


“———- reservoir production. Schatz, J.F.; Wolgemuth, 
.; Carlisle, S.; Abou-Sayed, A.S. (Terra Tek, Inc., Salt 
Lake City, UT). 129-138 of Geotechnical and environ- 
mental aspects of geopressure energy. Saxena, S.K. (ed.). 
New York, NY; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
—_— aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1 ‘ 

The time-dependent creep compaction of subsurface sedi- 
mentary geothermal reservoir rock is being studied in the labora- 
tory at in situ conditions. To simulate the effect of reservoir pro- 
duction, compaction is triggered by pore pressure reduction. This 
work is particularly applicable to geopressured reservoir produc- 
tion, where large pore pressure reductions will be encountered. 
Typical measured rates of porosity loss are about 1 x 10-4/day. 
Theories of inelastic, time-dependent rock compaction are being de- 
veloped or extended to allow the extrapolation of laboratory meas- 
urements to very long times. 


21647 Rocks and soils under different pressure regimes. 
Wood, D.M.; Wroth, C.P. (Cambridge Univ., England). pp 
139-152 of Geotechnical and environmental as of 
geopressure energy. Saxena, S.K. (ed.). New York, NY; En- 
gineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

Evidence from tests on soils suggests that for a large range 
of applications a single critical state line provides an adequate and 
reasonably accurate divide between relevant modes of response. 
The problems inherent in testing rock specimens, particularly in 
measuring deformations at high pressures, may make many of the 
data of doubtful quality. It is concluded that the multiplicity of 
mechanisms of deformation which are present in rocks and are 
operational under different pressure and temperature regimes makes 
the hypothesis of a single set of transition states too simplistic for 
these materials. 


21648 Correlation of methane-brine solubility data. John- 
son, A.E. Jr. (Louisiana State Univ., Baton Rouge). pp 325- 
346 of Geotechnical and environmental aspects of geopres- 
sure energy. Saxena, S.K. (ed.). New York, NY; Engineer- 
ing Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

' In planning the development of the LSU techno-economic 
computer model for use in si ific analyses of geopressured 
prospects, it was decided that it was essential that the package in- 
clude a subprogram which would compute the maximum (saturat- 
ed) amount of methane which can be dissolved in a brine solution, 
given the salinity of the brine and its temperature and pressure. 
This subprogram (later named SOLUTE) is used in the techno-eco- 
nomic model to calculate the methane content of a brine entering a 
well bore and the methane content of the depressured, cooled brine 
leaving the surface separators. The methane recovered per barrel of 
brine is then calculated from the difference. To develop subroutine 
SOLUTE clearly what was required was a correlation of available 
experimental data on methane solubility in brine solutions at various 
temperatures and pressures. Such a correlation will be of maximum 
utility if it is based as much as possible upon equations developed 
from fundamental thermodynamic vapor-liquid equilibrium relation- 
ships rather than upon an empirical equation relating the three inde- 
pendent variables to methane solubility. The use of fundamental 
equations for correlating experimental data insures that (1) the best 
possible fit of the data is obtained (using the fewest parameters), (2) 
physically meaningful parameters are determined (which often can 
be checked for accuracy and consistency by independent analysis), 
and (3) extrapolation beyond the range of the experimental data can 
be expected generally to give good results. Here the equations used 
in this analysis are developed, and the results of correlating some 
published literature data using these equations are presented. 
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21649 Brine treatment by seeded _ crystallization. 
McGaughey, L.M.; Matson, J. v. (Univ. of Houston, TX). 
pp 357-361 of Geotechnical and environmental ts of 
geopressure energy. Saxena, S.K. (ed.). New York, ; En- 
gineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

‘ Planned research to investigate the precipitation kinetics of 
calcium carbonate from concentrated sodium chlorides solutions is 
discussed. (MHR) 


21650 Engineering geochemistry. Prokopovich, N.P. 
(Dept. of Interior, Sacramento, CA). pp 367-369 of Geo- 
technical and environmental as eI of geopressure ener, 
Saxena, S.K. (ed.). New York, Engineering Foundation 
(1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

, Various geochemical processes are summarized and classified 
by type in relation to engineering and environmental problems. 


21651 Capabilities to determine rock properties at simu- 
lated conditions. Enniss, D.O.; Butters, S.W.; 
McFarland, C.B. Jr.; Jones, A.H. Journal of Energy Re- 
sources Technology; 101: No. 2, 117-123(Jun 1979). 

From Energy Technology Conference and Exhibition; Hous- 
ton, TX, USA (5 Nov 1978). 

To date, a very limited amount of rock property research 
has been conducted under conditions simulating actual geothermal 
resource conditions. Consequently, limitations exist in the definition 
and modeling of potential geothermal resources. A test machine 
was, therefore, constructed specifically to meet the geothermal 
community data requirements in the areas of surface exploration 
and subsurface evaluation, drilling, reservoir engineering, stimula- 
tion, and subsidence prediction. The machine is capable of testing 
up to 10.2-cm-(4-in-) dia rock cores at confining pressures up to 200 
MPa and 538 C (1000 F) temperature. Mechanical and thermal re- 
sponse tests at conditions simulating downhole pressures and tem- 
peratures have been conducted thus far. 9 references, 13 figures. 
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1608 Wave Energy Converters 


21652 (ESA-SP—154, pp 77-78) Requirements for 
remote sensing wave data near Ireland. Lewis, A.W. 1980. 
NTIS PC A07/MF AOI. 

From Proceedings of ESRIN workshop; Frascati, Italy (10 
Dec 1979). 

Offshore drilling operations, feasibility studies for wave 
power sites, and coastal erosion problems are cited as justifying sat- 
ellite measurement of wave parameters with Altimeter or synthetic 

radar. Sea truth sites are identified for calibrating flights 
i.e., four buoys and one gas production platform. 


17 WIND ENERGY 
1701 Availability (climatology) 
REFER ALSO TO CITATION(S) 21150, 21660, 21667, 21668, 21670, 21671 


21653 (PNL-SA—9741) Wind characteristics program. 
Wendell, L.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1981. Contract AC06-76RL01830. 12p. 
(CONF-811043—14). NTIS, PC A02/MF AOI. Order 
Number DE82005226. 
From 5. biennial wind energy conference and workshop; 
Washi DC, USA (5 Oct 1981). 
ind characteristics research activities over the past 4 years 
have focused on the areas of wind resource assessment, site selec- 
tion and evaluation techniques, and on wind characteristics for 
wind turbine design, performance and operations evaluation. An 
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analysis of the wind resource of the United States and its territories 
has been completed that shows the greatest area of high wind 
power resource to be in the midsection of the country. High wind 
power is available in other sections of the country and is described 
in some detail on a state-by-state basis in twelve regional atlases. To 
carry the wind prospecting process to a finer scale, site selection 
techniques for small and large wind turbines have been developed, 
tested, and documented. There is a broad range of sophistication 
and reliability in these techniques and their application must be 
matched with the priorities and time available for energy planning 
efforts. The nature of wind gustiness has been evaluated statistically 
and modeled for calculating fatigue cycles and extreme events. 


21654 (PNL-SA—9742) World-wide wind resource assess- 
ment. Elliot, D.L.; Aspliden, C.I.; Cherry, N.J. (Battelle Pa- 
cific Northwest Labs., Richland, WA (USA)). Oct 1981. 
Contract AC06-76RL01830. 13p. (CONF-811043—13). 
NTIS, PC A02/MF AO1. Order Number DE82004272. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

A world-wide wind energy resource assessment has been 
carried out by Pacific Northwest Laboratory. The assessment was 
made using the methods recently developed to critically analyze all 
available wind data and previous assessments in order to estimate 
the broad-scale distribution of wind energy flux (WEF) over the 
world. Much of the data was used cautiously because of the lack of 
anemometer height and exposure information. Global pressure and 
wind patterns, upper air wind data and boundary layer meteorology 
were used to obtain a consistent estimate of the wind energy re- 
source. The assessment made refers to the magnitude of the WEF 
at 50 m AGL at typical open, well-exposed sites. It is presented on 
a world map with the assessment presented on a color scale of 
wind energy class. 


21655 (TVA/OP/ECR—81/71-Vol.1) Wind resource 
analysis for the Tennessee Valley Authority Region. 
McGrew, D.; Nielsen, R.; Wiesner, W. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Boeing Engineer- 
ing and Construction Co., Seattle, WA (USA)). Jun 1981. 
Contract AC06-76RL01830. 146p. NTIS, PC A07/MF AO1. 
Order Number DE82004927. 

The information presented in this wind resource atlas is de- 
signed to aid Tennessee Valley homeowners, farmers and businesses 
in decisions concerning the use of the wind as a source of energy. 
This atlas (Volume I) is composed of background information on 
the geography, topography, and climate of the region, a summary 
of the wind resource, and assessments of the wind resource and 
energy production potential for specific sites in the region. Section 
1 provides information on the sources of meteorological data, and 
on the various types of summary tables and graphs that were pro- 
duced to assess the wind resource. Results of the wind energy as- 
sessment for each site are summarized in Section 2 to provide an 
overview and description of the various features of the regional 
wind energy resource and the simulated energy production of two 
wind turbines rated at 2.5 megawatts and 65 kilowatts. Section 3 
provides background on how the wind resource is assessed and on 
how the results of the assessments should be interpreted. The accu- 
racy of the analysis, possible future improvements in data collection 
and recommendations on areas of the region that deserve further 
exploration are discussed in Section 4. Analyzed data for all sites 
used in the atlas are contained in Volumes II, III, and IV. 


21656 (TVA/OP/ECR—81/71-Vol.3) Wind resource 
analysis for the Tennessee Valley Authority Region. 
McGrew, D.; Nielsen, R.; Wiesner, W. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Boeing Engineer- 
ing and Construction Co., Seattle, WA (USA)). Jun 1981. 
Contract AC06-76RL01830. 839p. NTIS, PC A99/MF AOl. 
Order Number DE82006196. 

This volume includes data summaries for TVA Sites 21 
through 47. Each site has graphs and tables showing seasonal and 
annual variations of parameters as described in Volume 1, Section 
3.6. Sites 32 through 38 have wind run data so only one table 
showing monthly variations of mean windspeed is given for each 
site. In addition to the graphs and tables, the data for each site is 
preceded by brief site notes. 
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21657 ANA Ee Wind resource 
oo & the Tennessee Valley Authority Region. 
M w, D.; Nielsen, R.; Wiesner, W. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Boeing Engineer- 

ing and Construction Co., Seattle, WA (USA)). Jun 1981. 

Contract AC06-76RL01830. 838p. NTIS, A99/MF AO1. 

Order Number DE82005103. 

This volume includes data summaries for TVA Sites 48-99, 
excluding Sites 69-72 which were not assigned. TVA Sites 48-66 
have graphs and tables showing seasonal and annual variations of 
parameters as discussed in Volume 1, Section 3.6. Sites 67 and 68 
only show the mean wind-speed on one summary page. Sites 73-99 
are forest service sites that only had one observation per day, usual- 
ly in the afternoon. Since there is no direction associated with the 
windspeed, there are only 2 graphs and 2 tables for each site show- 
ing variations of the mean windspeed that were observed. In addi- 
tion to the graphs and tables, the data for each site is preceded by 
brief site notes. 


21658 (UHMET—76-07) Survey of the winds on the 
Island of Hawaii for potential wind power generation. Part 1: 
mobile sampling program, 3 September-12 September 1976. 
Schroeder, T.A.; Tarlton, T.G.; Daniels, P.A. (Hawaii 
on Honolulu (USA). Dept. of Meteorolo, oBy): Nov 1976. 

Universit Hawaii, Department of Meteorology, 
Hewaii Naneal Eon Energy Institute, seat Hceotale Order Number 
DE82901504. 

A preliminary attempt was made on the island of Hawaii to 
identify areas where the winds favor electric power generation. 
Physical reasoning and observational evidence were used. Between 
3 and 12 September 1976 anemometers on mobile platforms sam- 
pled wind speed and direction at 15 locations in the North and 
South Kohala districts. Local winds were related to larger scale 
flow by an objective procedure used by Hawaiian forecasters. 
Winds were favorable at most locations averaging 9.8 m sec™' (20.9 
mph) for the 600 hours of observations. The Kohala Mountains, 
Waimea Saddle, and Upolu Point areas appear to be potential wind 
power sites; we plan to install long-term monitoring stations in 
those areas. On the basis of a hand-held anemometer survey South 
Point (Ka Lae) appears to be another favorable site. For the island 
of Hawaii wind power seems an attractive alternate energy source. 
Its role in the island energy system is discussed. 


1703 Regulations 
REFER ALSO TO CITATION(S) 21159 
1704 Economics 


REFER ALSO TO CITATION(S) 21669 


21659 (MASEC-R—81-071) Economic analysis of small 
wind-energy-conversion systems for ten MASEC sites. (Mid- 
American Solar Energy yr a 30150. soe, CW. MN 
(USA)). 1981. Sadmeat A 79CS30150. 

101-4). S, A14/MF AOl. Order igs oe 
DE82003976. 

The economic feasibility of Small Wind Energy Conversion 
Systems (SWECs) was evaluated for ten sites in the region served 
by the Mid-American Solar Energy Complex (MASEC). A com- 
puter-based life cycle costing program was utilized in the economic 
evaluations. The wind energy model (WEM) is an interactive com- 
puter tool that may be used to perform economic analyses for many 
different scenarios. The wind energy model is currently in develop- 
ment, and will be available on the Solar Energy Research 
Institute’s (SERI’s) national computer network. WEM is a package 
of computer routines that creates an interactive computer environ- 
ment. This program deals with information specific to investing in a 
wind turbine. WEM uses information on electrical rates, turbine 
performance, power demand, and wind data to form intermediate 
quantities which are fed to a life cycle costing program. 
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21660 (NP—2901491) Wind and solar energy applications 
study. Koide, G.T.; Takahashi, P.K. (Hawaii Univ., Honolu- 
lu (USA)). Aug 1977. —— University of Hawaii, Honolulu. 
Order Number DE8290 

The study on solar eon and wind power applications is 
a facet of the total solar assessment program. Engineering consult- 
ants, government authorities, technology assessment specialists and 
businessmen were contacted for input into the report. The result is 
a broad implementation plan highlighting seven typical applications 
- three solar, three wind and one combination. It was not the inten- 
tion of this report to produce refined engineering/economic analy- 
ses. A principal objective was to stimulate development by assisting 
in the first crucial steps of the planning process. The investigation 
selected projects which had potential for immediate implementation 
in the State of Hawaii. Variety in form of application, type of engi- 
neering analysis and location within the state was sought. To a 
large extent these basic premises were well met, as applications 
range from agriculture to aquaculture to tourism to education on 
three islands. 


21661 (SERI/TP—214-1464) Wind system value analysis 
for electric a a ‘Sa of four methods. Harper, 
J.; Percival, D.; Flaim, T. (Solar Energy Research Inst., 
Golden, co. ” (USA)). Nov 1981. Contract AC02- 
77CH00178. 14p. (CONF-811043—15). NTIS, PC A02/MF 
A0l. Order Number DE82006963. 

From 5. biennial wind energy conference and workshop; 
Washington, DC, USA (5 Oct 1981). 

There have been several studies of how much Wind Energy 
Conversion Systems (WECS) are worth to electric utilities. When 
attempting to compare the different results of these studies, ques- 
tions arose concerning the effect of the different methodologies and 
models on the determined WECS values. This paper will report on 
the only known effort that used more than a single methodology 
for the value analysis of WECS to a specific utility. This paper will 
present and compare the WECS utility value analysis methodolo- 
gies of Aerospace Corp., JBF Scientific Corp., and the Solar 
Energy Research Institute (SERI). Results of the application of 
these three methodologies were found for two large utilities. Break- 
even values (the amount a utility can pay for a wind turbine over 
its lifetime and still breakeven economically) were found to be from 
$1600 to $2400 per kW of wind capacity in 1980 dollars. The rea- 
sons for variation in the results are discussed. 


1706 Wind Energy Engineering 


REFER ALSO TO CITATION(S) 21653, 21655, 21656, 21657, 21658 


21662 (DOE/ET/20292—79/1) Sites for wind-power in- 
stallations: physical modeling of the wind field over Kahuku 
Point, Oahu, Hawaii. Final report. Meroney, R.N.; Sand- 
born, V.A. ge State Univ., Fort Collins (USA). 
a of Civil ..- “en Oct 1979. Contract AS06- 

7ET20292. 177p. S, PC A09/MF AO1. Order Number 
DE82005971. 

Oahu Island, Hawaii, is known to possess a rich wind-power 
resource due to the prevailing trade-wind boundary layer. The 
present study of wind-tunnel tests over a Kahuku Point model is to 
extend the value of field results and to provide detailed information 
for WECS installations in this region. Field measurements were 
used to validate the wind-tunnel results at several selected sites. A 
contoured model of the Kahuku Point area was prepared to an un- 
distorted scale of 1:3840. Local terrain roughness due to topogra- 
phy features was simulated. The approach flow over the model was 
adjusted to match a typical marine trade-wind boundary layer. For 
three different wind directions, which encompass the predominate 
directions from which the Pacific trade wind blows over the 
Kahuku Point region, measurements of wind speed and turbulence 
at proposed WECS sites and 40 additional grid locations were per- 
formed. These measurements were used to produce horizontal con- 
tour plots of relative wind power. 





17 WIND ENERGY 
1706 Wind Energy Engineering 


21663 (DOE/ET/29100—18, pp 3lp, Paper 1) Investi- 
gation of variable speed for for wind turbine power generation. 
Lipo, T.A. Nov 1981. NTIS, PC ‘A03/MF F AOL Order 
Number DE82010473. 

In Security assessment of power systems including energy 
storage and with the integration of wind energy. Progress report, 
July ey 30, 1981. 

The trade-offs involved with variable speed ac systems are 
investigated as they apply to multi-MW wind turbine generators. 
Practical systems are identified and the advantages of each are dis- 
cussed. The various systems are rated qualitatively. (MHR) 


21664 (PB—81-239568) Exchange of national experience 
in the field of new energy sources - in particular, solar, wind, 
and geothermal energy: The 25 m experimental horizontal 
axis wind turbine (25 m HAT). Geerdink, G.B. (FDO Tech- 
nische Adviseurs B.V. (Netherlands)). Oct 1980. 19p. NTIS, 
PC A02/MF AOl. 

The design of the 25 m HAT wind generator, its rotors ca- 
pabilities, electricity generated, safety, various loadings, and instru- 
mentation are discussed. Overall dimensions and weight of compo- 
nents, the characteristics of the electrical system, of the yard mech- 
anism and others are given in detail, including photos, drawings 
and graphs. 


21665 (PB—81-239576) Exchange of national experience 
in the field of new energy sources - in particular, solar, wind, 
and geothermal energy: Concentrator systems for wind 
energy, with emphasis on tipvanes. van Holten, T. (Tech- 
nische Hogeschool Delft (Netherlands). t. of Aerospace 
Engineering). 30 Oct 1980. 34p. NTIS, A03/MF AOl1. 

This paper summarizes the theory of concentrator-systems 
and discusses experimental verification of its theory describing tip- 
vane augmentation, massflow augmentation by cross-wind forces, 
and the power required to maintain a vortex ring. Practical devel- 
opment problems include aero-elastic instabilities, turbine blade 
shape and viscous interference between turbine blade and tipvane. 
Performance and cost are also discussed. References, photos and 
graphs are included. 


21666 (PB—81-246944) Water pumping windmill designs: 
a handbook. Rastogi, T.; Rao, N.R. (Tata Energy Research 
Inst., Bombay (India). ‘Documentation Centre). Jun 1981. 
162p. NTIS, PC A08/MF AO1. 

This handbook covers 23 indigenous windmill designs that 
can be built locally with inexpensive and locally available material 
and skills. Three categories of windmill designs: horizontal axis, 
vertical axis and non-conventional type have been described and 
each design is supplied with following information: Name of the 
Designer, Institutional Affiliation, Type of Windmill, Specific Ap- 
plications and Suitability, Design Features (Rotor Assembly, Sails/ 
Blades, Power Transmission, Tower Structure, Tail Assembly, 
Pump, etc.), and Operating Data, as reported by the Designers. 
Most of these designs have been tested and are successfully being 
used in different parts of the world. Commercially obtainable wind- 
mills are also listed along with complete address of the manufactur- 
ers and relevant technical specifications. The introductory chapter 
describes types of windmills, their characteristics, and the different 
kinds of reciprocating and rotary pumps suitable for water pumping 
windmills. Annexure includes Glossary of useful windmill terms, 
—— Table, and Important Formulae for estimating power 

wind. 


21667 (PNL—3199-Vol.1) Estimation of wind character- 
istics at potential wind energy conversion sites. Volume 1. 
Technical report. Howard, S.M.; Chen, P.C. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Meteorology Re- 
search, Inc., Altadena, CA (USA)). Mar 1978. Contract 
AC06-76RL01830. 166p. NTIS, PC AO8/MF AOl1. Order 
Number DE82005487. 

To achieve the DOE goal of placing the most economically 
viable wind energy conversion system at a site, it becomes neces- 
sary to determine the accuracy of the climatology development 
technique, and to determine the extent of its applicability to sites of 
differing geographic settings and data station locations. To achieve 
this goal, the Climatology Development Methodology was applied 
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to eight candidate wind energy sites of differing site geographic set- 
tings and data station locations. The performance of the methodolo- 
gy was evaluated by examining the accuracy of the hub-height 
wind climatologies generated for each type of site and station geo- 
graphic setting. The validity of the site wind climatology for a 
given setting helped establish the accuracy of the Climatology De- 
velopment Methodology and the extent of its applicability. The Cli- 
matology Development Methodology developed in this study is 
presented and the techniques of the methodology discussed. Also 
presented are the eight candidate site hub-height wind climatologies 
generated, and a description of each site's geographic setting and 
data station proximity. The report concludes with an evaluation of 
the Climatology Development Methodology and a discussion of the 
study's conclusions and recommendations. 


21668 (PNL—3199-Vol.2) Estimation of wind character- 
istics at potential wind energy conversion sites. Volume 2. Ap- 
pendices. Howard, S.M.; Chen, P.C. (Battelle Pacific North- 
west Labs., Richland, WA (USA); Meteorology Research, 
Inc., Altadena, CA (USA)). Mar 1978. Contract AC06- 
76RLO1830. 363p. NTIS, PC A16/MF A0O1. Order Number 
DE82005481. 

Data are presented concerning climatology development 
methodology programs; dual station wind correlation analyses; and 
the candidate site wind climatologies. 


21669 (SERI/CP—635-1212) Proceedings, small-wind- 
turbine systems, 1981. (Solar Energy Research Inst., 
Golden, CO (USA)). 1981. Contract AC04-76DP03533. 
460p. (CONF-8105117—). NTIS, PC A20/MF AO1. Order 
Number DE82004572. 

From Small wind turbine systems conference; Boulder, CO, 
USA (12 May 1981). 

Separate abstracts are presented for each of the conference 
papers concerning wind turbine design and development; testing 
program; supporting research and technology; wind turbine-utility 
interface; safety, reliability, and standards; and market issues. 


21670 (TVA/OP/ECR—81/71-Vol.2) Wind energy re- 
source atlas. Volume II. TVA power service area. McGrew, 
D.; Nielsen, R.; hig ow W. (Pacific Northwest Lab., Rich- 
land, WA (USA); Boein Engineering and Construction 
Co., Seattle, WA (USA)). Jun 1981. Contract AC06- 
76RL01830. 865p. NTIS, PC A99/MF AO1. Order Number 
DE82004877. 

This volume includes data summaries for TVA sites 1 
through 20. Each site has 19 graphs and 23 tables showing seasonal 
and annual variations in parameters as described in Volume 1, Sec- 
tion 3.6. In addition to the.graphs and tables, the data for each site 
are preceded by brief site notes. 


21671 (UHMET—76-06) Survey of the winds on the 
Island of Maui for potential wind power generation. Part 1: 
mobile sampling program, 7 August-26 August 1976. Daniels, 
P.A.; Palmer, B.E.; Tarlton, T.G.; Schroeder, T.A. (Hawaii 


Univ., Honolulu (USA). ag of Meteorology). Nov 1976. 
70p. University of Hawaii, Department of Meteorology, 
Hawaii Natural Energy Institute, Honolulu. Order Number 
DE82901505. 

A preliminary attempt was made to identify areas on the 
island of Maui where winds favor electric power generation. Due 
to its population density and its placement in a natural venturi be- 
tween Haleakala and West Maui volcanoes, the central valley was 
chosen as the survey region. Between 7 and 26 August 1976 three 
mobile platforms were positioned at 41 locations in the central 
valley. Wind observations at these field sites were then related to 
conditions at the National Weather Service Office at Kahului Air- 
port. Maps of surface isotachs and streamlines revealed pronounced 
diurnal cycles. Diurnal variations in vertical structure also appeared 
in the pilot balloon data for Kahului. Physical hypotheses are of- 
fered to explain diurnal patterns in flow structure in terms of chan- 
neling of inflow, mountain circulations, and turbulent transfer proc- 
esses. 
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21672 Current developments in small wind energy conver- 
sion systems. Hansen, A.C.; Butterfield, C.P. (Rockwell In- 
ternational Corp., Energy Systems Group, Golden, CO). 
Journal of Industrial Aerodynamics; 5: 337-3 6(May 1980). 
The development of Small Wind Energy Conversion Sys- 
tems (SWECS) with capacities under 100 kW and rotor diameters 
of approximately 30 meters is surveyed with a view to current pro- 
totypes, design programs, cost factors and wind systems testing. 
The characteristics of development SWECS and the projected cost 
of energy from the new prototypes are given. A primary objective 
of the Rocky Flats Test Center is the determination of the SWECS 
power output as a function of average wind speed. One-second 
average values of wind speed and power output are continuously 
recorded for each wind turbine and the data are analyzed using the 
Method of Bins. Areas of research discussed include rotor/wind 
dynamic interaction, and measurements of power output and blade 
root bending moments. It is noted that a reliable method of load 
spectrum prediction would be invaluable in designing for fatigue. 
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REFER ALSO TO CITATION(S) 20820, 20825, 20828, 21185, 21186, 21187, 
21188, — 21229, 21918, 21998, 22052, 22053, 22053, 22056, 22057, 22058, 
22058, 22059, 22060, 22061, 22062, 22063, 22063, 22064, 22066, 22066, 22069, 
22070, 07 22071, 22072, 22072, 22073, B18 22142, 22150, 22862, 22880 


21673 (AD-A—102046/0) Hydrodynamic computations of 

pressures generated by steam pipe rupture. Final report 6 
Mar-30 $ Sep 78. Lehto, D.L.; Ward, J.M. (Naval Surface 
Weapons Center, Silver Spring, MD (USA)). 23 Feb 1981. 
55p. NTIS, PC A04/MF AOl1. 

Calculations were made to determine the pressure loads gen- 
erated by the impact of steam jets from a broken process pipe upon 
the inner wall of a surrounding concentric guard pipe. Longitudinal 
and circumferential breaks were considered, with various guard 
pipe diameters. The data obtained can be used in designing guard 
pipes for high-pressure steam process pipes. Circumferential and 
longitudinal 12.7 mm (0.5 in.) and 50.8 mm (2.0 in.) wide breaks in 
a 0.914 m (36 in.). O. D. process pipe carrying 8.3 MPa (1200 psia) 
saturated steam were considered. Spaces between the process pipe 
and the guard pipe ranged from 12.7 mm (0.5 in.) to 152.4 mm (6 
in.). The entire flow fields, including shock waves, were calculated 
with a two-dimensional hydrocode. The main loading on the guard 
pipe was determined to be the steady-flow pressure generated sub- 
sequent to the process pipe rupture. This pressure drops rapidly as 
the pipe spacing is increased, so from the standpoint of steam jets, 
pipe spacings of several inches are desirable. 


21674 (AD-A—103674/8) Evaluation of coal gasification/ 
combined cycle power plant feasibility at the Sewells Point 
Naval Complex, Norfolk, Virginia. Final report. (Pope, 
Evans and Robbins, Inc.. New York (USA)). Jul 1981. 
235p. NTIS, PC A1l1/MF AOI. 

This study evaluates the feasibility of installing a coal gasifi- 
cation/combined cycle cogeneration plant at Sewells Point Naval 
Complex, Norfolk, Virginia. The study addresses current gasifica- 
tion technology, combined cycle thermodynamics, environmental 
control requirements, and conventional coal fired cogeneration 
cycles. The utility interface, site considerations and economic anal- 
yses are also presented. The study includes that a coal gasification/ 
combined cycle cogeneration plant supplying 50 MW of electric 
power and 290,000 lb/hr of steam is technically feasible. 


21675 (AD-A—103675/5) Evaluation of coal gasification/ 
combined cycle power plant feasibility at the Sewells Point 
Naval Complex, Norfolk, Virginia. Summary. Final report. 
(Pope, Evans and Robbins, Inc., New York (USA)). Jul 
1981. 30p. NTIS, PC A03/MF AO1. 

This study evaluates the feasibility of installing a coal gasifi- 
cation/combined cycle cogeneration plant at Sewells Point Naval 
Complex, Norfolk, Virginia. The study addresses current gasifica- 
tion technology, combined cycle thermodynamics, environmental 
control requirements, and conventional coal fired cogeneration 
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cycles. The utility interface, site considerations and economic 
yses are also presented. The study concludes that a 
tion/combined cycle cogeneration plant supplying 50 of 
tric power and 290,000 Ib/hr of steam is technically feasible. 


21676 (CONF-8109105—1) Impacts of dispersed 
and generation on the distribution system. Stovall, J.P.; Red- 
doch, T.W.; Rizy, D.T. (Oak —— National Lab., TN 
(USA)). 1981. ra a Wis E G-26. 10p. NTIS, PC 
A02/MF A0O1. Order Number DE82002782. 
_ From Pennsylvania Electric System Planning Committee fall 
; Hershey, PA, USA (15 Sep 1981). 
terest in dispersed storage and generation (DSG) systems 

results from recent federal legislation to promote energy conserva- 
tion and the use of domestic renewable fuels, in addition to stricter 
regulations and high costs associated with the construction of cen- 
tral generation and transmission facilities. However, numerous 
operational and planning concerns exist for the integration of DSG. 
Most utilities are concerned with the interconnection and operation 
of DSG systems at the distribution system level. The presence of 
dispersed generators at this part of the utility system will disrupt 
utility philosophies developed for central power production and de- 
livery to customer loads. Some of the concerns related to the inter- . 
connection and operation of dispersed generation within the elec- 
tric distribution system are discussed. Several studies are underway 
by ORNL and others to address the protection, safety, planning, 
and design issues related to the integration of DSG systems at the 
distribution system. 


21677 (CW-WR—76-020.63A) High temperature turbine 
technology program. Phase II. Technology test and 
studies. Technical progress report, January 1, 1980-March 31, 
1980. (Curtiss-Wright Corp., Wood-Ridge, NJ (USA). 
Power Systems Div.). 1980. Contract AC01-76ET 10348. 
191p. (FE—2291-63A). NTIS, PC A09/MF AOl. Order 
Number DE82003037. 

Work performed on the High Temperature Turbine Tech- 
nology Program, Phase II - Technology Test and Support Studies 
during the period from January 1, 1980 through March 31, 1980 is 
summarized. LP combustor 65° sector rig testing with natural gas 
and contamination injection with fly ash was successfully complet- 
ed and the final burner configuration released for incorporation into 
the LP rig engine. Inspection and analysis of the LP rig engine 
vane and blade transpiration skins following 150 h of operation on 
liquid fuel with fly ash contamination of the hot gas stream found 
only light deposition. Cooling air flow capacity was slightly re- 
duced. Follow-on testing on natural gas was interrupted by foreign 
object damage to nearly all the vanes and blade airfoils. Repairs 
were made by locally replacing damaged skin sections. Repair 
cycle was six weeks, following which the test was resumed. TSTR 
combustor rig tests at 6 atmospheres indicate that performance and 
durability goals are very close in being met at 3000°F combustor 
exit temperature. Facility acceptance tests of the LBG fuel synthe- 
sizing facility which blends 5 pure gases to a 155 Btu heating value 
gas mixture have been completed successfully and the combustor 
test facility preparations being completed. The LBG combustor test 
rig has been assembled. Instrumentation hook-up and rig installation 
into the test cell has been initiated. Assembly of the turbine tran- 
spiration cooled vane cascade test section was completed. Cascade 
test facility instrumentation hook-up and control system shake 
down has been initiated. Assembly of the turbine and combustor 
components has been initiated. Laboratory investigation of airfoil 
porous skin material and skin-to-strut joining methods is continuing 
on schedule. Shake down testing of the erosion test rig has been 
completed. 


(DOE/ET/10340—120) High-Temperature Tur- 
bine Technology Program rotor water delivery and distribu- 
tion —< Horner, M.W. (General Electric Co., Schenec- 


tady, NY (USA). Gas Turbine Div.). 1981. Contract 
ACO1-76ET10340. 107p. NTIS, PC A06/MF A0Ol1. Order 
Number DE82000400. 

The objective of the US Department of Energy High-Tem- 
perature Turbine Technology (DOE-HTTT) program is to bring to 
technology readiness a high-temperature (2600 to 3000°F firing 
temperature) turbine for an Integrated Gasification Combined 
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Cycle (IGCC) power plant using coal-derived fuels. This task of 
the HTTT Phase II program was to design, fabricate, and test a 
rotor water delivery and distribution system typical of the Technol- 
ogy Readiness Vehicle (TRV) design conditions. The main objec- 
tive of this task was to evaluate the delivery and distribution of 
bucket cooling water. This included water transfer onto the rotor, 
water metering to individual buckets and water distribution among 
the cooling passages within each bucket. This task was accom- 
plished by conducting rotating tests at the TRV gravitational force 
level and a wide range of water flow rates to demonstrate the fol- 
lowing technology: transfer of water from a stationary supply onto 
the turbine rotor using a water commutator; delivery of water 
through the rotor to a circumferential manifold and its uniform me- 
tering to the individual buckets via individual orifices (one orifice 
to feed one bucket); uniform distribution of water to the cooling 
passages of each bucket via a resistance flow divider (RFD) at the 
bucket dovetail; and verification of turbine rotor dynamic stability 
with varying water flows and rotor speeds. It was concluded from 
this work that critical components of a Water Delivery and Distri- 
bution system for an HTTT water-cooled gas turbine rotor were 
evaluated at typical TRV design conditions of water flow and 
gravitational force level, that the concept and the system were vali- 
dated, and that rotor dynamics behavior was not adversely affected 
by the presence of water in the rotor distribution components. 


21679 (EPRI-AP—2053-Vol.1) Operation of gasification- 
combined-cycle (GCC) power plants on a utility network: a 
simulation analysis. Volume 1. Results and conclusions. Final 
Weber, D.S.; Smith, L.M. (Philadelphia Electric Co., 
PA (USA). Research and Testing Div.). Oct 1981. 182p. 
NTIS, PC A09/MF AO1. Order Number DE82901288. 

This two-volume report presents the results of a simulation 
analysis in which models of gasification-combined-cycle (GCS) 
plants were inserted into a power system model. The objective of 
this study was to develop plant models of GCC plants based on dif- 
ferent types of gasifiers and to evaluate the effects of replacing con- 
ventional fossil power plants with GCC plants on a utility power 
system. The simulation models of GCC plants were based on: en- 
trained flow gasifiers of the Texaco type under oxygen-blown, pres- 
surized, slagging conditions; moving-bed gasifiers of the Lurgi type 
under air-blown, pressurized, dry ash conditions; and moving-bed 
gasifiers of the Lurgi type as modified by British Gas Corporation 
for oxygen-blown, pressurized, slagging operation. The entrained 
GCC plant simulation discussed in detail in this volume, was subse- 
quently analyzed with the existing power system model of the 
Pennsylvania-New Jersey-Maryland (PJM) interconnection. The 
prominent interest in this gasifier technology stems from its selec- 
tion for the GCC demonstration plant in the Cool Water project 
(RP1459), representing the first such effort jointly sponsored by the 
American utility industry. In the power system case studies, GCC 
plants replaced existing fossil plant capacity, with both high and 
low levels of insertion during morning pickup and peak-of-day peri- 
ods. In all cases, the entrained GCC plants responded well with 
low, flat incremental cost curves, which make them good candi- 
dates for baseload operation with excellent regulating capability. 
Overall comparisons with base case performance showed compara- 
ble system response with lower system cost levels. Such results in- 
dicate that GCC plants can definitely contribute to improving 
power system performance. 


21680 (EPRI-AP—2053-Vol.2) Operation of gasification- 
combined-cycle (GCC) power plants on a utility network: a 
simulation analysis. Volume 2. GCC power plant model devel- 
opment. Final report. Weber, D.S.; Smith, L.M. (Philadel- 
phia Electric Co., PA (USA). Research and Testing Div.). 
Oct 1981. 397p. NTIS, PC A17/MF AOl1. Order Number 
DE82901289. 

This two-volume report presents the results of a simulation 
analysis in which models of gasification-combined-cycle (GCC) 
plants were inserted into a power system model. The objective of 
this study was to develop plant models of GCC plants based on dif- 
ferent types of gasifiers and to evaluate the effects of replacing con- 
ventional fossil power plants with GCC plants on a utility power 
system. The simulation models of GCC plants, which are discussed 
in detail in this volume, were based on: entrained flow gasifiers of 
the Texaco type under oxygen-blown, pressurized, slagging condi- 
tions; moving-bed gasifiers of the Lurgi type under air-blown, pres- 
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surized, dry ash conditions; and moving-bed gasifiers of the Lurgi 
type as modified by British Gas Corporation for oxygen-blown, 
pressurized, slagging operation. The entrained GCC plant simula- 
tion was subsequently analyzed with the existing power system 
model of the Pennsylvania-New Jersey-Maryland (PJM) intercon- 
nection. The prominent interest in this gasifier technology stems 
from its selection for the GCC demonstration plant in the Cool 
Water project (RP1459), representing the first such effort jointly 
sponsored by the American utility industry. In the power system 
case studies, GCC plants replaced existing fossil plant capacity, 
with both high and low levels of insertion during morning pickup 
and peak-of-day periods. In all cases, the entrained GCC plants re- 
sponded well with low, flat incremental cost curves, which make 
them good candidates for baseload operation with excellent regulat- 
ing capability. Overall comparisons with base case performance 
showed comparable system response with lower system cost levels. 
Such results indicate that GCC plants can definitely contribute to 
improving power system performance. 


21681 (EPRI-AP—2071) Component failure and repair 
data for coal-fired power units. Derdiger, J.A.; Bhatt, K.M.; 
Siegfriedt, W.E. (Fluor Power Services, Inc., Chicago, IL 
(USA)). Oct 1981. 14ip. NTIS, PC ‘A07/MF AOl. Order 
Number DE82901294. 

This report presents failure rates and average restore times 
for coal-fired power generation plant equipment. These were devel- 
oped using published EEI data, a failure modes analysis procedure, 
and expert consensus methods. The material was developed for use 
as input in validating a reliability and availability assessment model 
by evaluating a representative plant. These data are published sepa- 
rately because they present a complete and probably unique data 
set which it is believed will be found useful by other evaluators of 
coal-fired units. 


21682 (EPRI-AP—2113) Survey of diesel generation by 
small US utilities. Final report. Kirkwood, B.J. (Kirkwood 
C.) and Associates, Kansas City, MO (USA)). Nov 1981. 

. NTIS, PC A06/MF AOl. Order Number 
DES2901291. 

The primary means of generating electricity in the United 
States is the steam Rankine cycle, using various fossil and nuclear 
fuels, but, there are also 668 electric systems which employ the 
Diesel cycle in 936 separate plants. While 55% of these plants are 
operated by municipal systems, some 30% are investor owned. 
Thus, diesel internal combustion engines are of importance to a 
large number of systems, even though diesels comprise slightly 
under 1% of total generating capacity. The objectives of this study 
were to identify and illuminate this segment of utility generation so 
that its role might be better understood and to determine, by means 
of interviews with a sample of these utilities, how they perceive the 
present and future use of diesels in their power supply mix. Data 
and subjective comments would also provide a perception of both 
the advantages and the problems associated with these engines and 
what users see as the needs in future research efforts and equipment 
application and operation to enhance their use, if indeed such 
equipment is viable at all. Lastly, the analysis looks into the possi- 
bility of developing a data base for this type of generation facility 
and operation, similar to those existing on other primary generating 
equipment. The Report concludes that there is a rational potential 
for continuing this widespread use of generating diesels, if the pri- 
mary problem of the high relative cost of fuels can be overcome. A 
substantial volume of engine sales, for both replacement and 
growth, could evolve, given resolution of this key obstacle. Re- 
search and development should aim towards larger unit ratings on 
conservative bases with reliability of components and controls a 
key objective. A data base might facilitate good operations and 
management, but as this concept is not familiar to most diesel oper- 
ators, it is not perceived by them as a significant need. 


(EPRI-CS—2180, 0, pp 1.4-1.25) Power plant effi- 


ciency improvement: an ve. Armor, A.F. 
(Electric Power Research Inst., Palo Alto, CA). Dec 1981. 
NTIS, PC A25/MF AOl1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 
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This workshop is directed towards measures to improve 
fossil plant heat rate. There are many steps that can be taken by 
any utility to enhance plant efficiency. Continuous plant perform- 
ance monitoring and computer assessment of any adverse symptoms 
is a rapidly advancing area. Some utilities are already moving in 
this direction and have demonstrated impressive performance gains. 
Other areas to be addressed include plant testing, plant modeling 
techniques, equipment efficiency improvements and new plant de- 
signs for low heat rate. EPRI has set as its goal in this area the 
improvement of existing plant heat rate by at least 1% and the im- 
provement of new plant heat rate by 10%. A one percentage point 
improvement in the efficiency of an 800-MW coal unit is conserva- 
tively estimated to be worth at least $1 million/year. 


21684 (EPRI-CS—2180, pp 2.1-2.11) Evolutions in heat 
rate improvement. Davis, J.S. (Duke Power Co., Charlotte, 
NC). Dec 1981. NTIS, PC A25/MF AOI. Order Number 
DE82902230. 

From Fossil plant heat rate improvement conference and 


ae Charlotte, NC, USA (26 Aug 1981). 
main incentive for heat rate improvement is to reduce 


the cost of generation by using less fuel per kilowatt hours. In addi- 
tion to this direct correlation between improved efficiency and gen- 
erating costs, efficiency also pays dividends to reduce costs in 
means other than reduction in fuel consumption. Efficient oper- 
ation, in so many cases, has a direct effect on unit generating capac- 
ity with improvements in efficiency improving capacity when a 
unit is fuel or fuel-related limited. A similar correlation can be 
drawn between efficiency and unit reliability/availability as well as 
the quality of all facets of plant operation. A good efficiency moni- 
toring program can pay dividends in prolonging equipment life, 
minimizing outages, increasing the equipment reliability, and other 
similar means in a supportive manner to overall plant operations, 
preventive maintenance practices, etc. Efficiency monitoring has 
the capability of sounding the early warning signals that more 
severe problems may be on the way unless corrective measures are 
taken. The value to be derived from monitoring the performance of 
steam generating units was recognized by Duke Power Company 
many years ago. Our performance monitoring history goes back 
years ago to routine manual checks of such things as fuel-air ratio, 
stack gas temperature, boiler air infiltration and leakage, turbine 
heat balance data, condenser vacuum, feedwater heaters, 
etc.Acceptance tests were run to evaluate the performance of new 
equipment during initial operation. Over the years, improvements 
have been made in the techniques of measurement by application 
experience and by the availability of better instruments. Supporting 
aids to field measurements were added such as a temperature and 
pressure standards calibration facility. 


(EPRI-CS—2180, pp 2.12-2.28) Thermal perform- 
(Boston Edison Co., MA). 
NTIS, PC A25/MF AOl. Order Number 


From Fossil plant heat rate improvement conference and 
worthans Charlotte, NC, USA (26 Aug 198i). 

i average operating heat rate at the present time can at 
best be calculated only on a delayed basis. Heat input needed for 
this calculation is usually available days late. Any comparison be- 
tween the predicted heat rate and the actual heat rate could be in- 
accurate in the method or an unknown loss. The actual heat rate 
can be used for economic dispatch if considered accurate. Calculat- 
ing the heat rate level on a delayed basis compromises performance 
analysis. A case can be made for a timely on-line analysis. On the 
other hand, a case can also be made for the status quo. Inability to 
monitor the effect, i.e., the heat rate, should be no problem if suffi- 
cient attention is given to monitoring component performance and 
the cycle. Significant problems affecting heat rate will in all prob- 
ability be detected through the performance monitoring program 
and if the heat rate effect is large, adjustments to the heat rate can 
be calculated and used to update dispatch information. The second 
part of heat rate analysis, heat rate corrections and statistics, is a 
tabulation and presentation of the analysis that goes into the heat 
rate plots. The definition of and the effects of such parameters as 
main steam temperature, and condenser pressure, etc., are listed. 
Also information such as heat rate equations, load duration, load 
factor, etc., can be displayed. The final part of heat rate analysis, 
performance trends, is a collection of actual performance indices 
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for all major components plotted vs time and compared to design. 
It is important to plot only values for specific operating points, oth- 
erwise comparisons become difficult. 


21686 (EPRI-CS—2180, pp 2.29-2. — Plant performance 
monitoring data program for wer company steam 
units. Legg, J.K.; Price, M.R. (Southern Co. Services, Inc., 


wey AL). Dec 1981. NTIS, PC A25/MF AOI. 
Order Number DE82902230. 


From Fossil plant heat rate improvement conference and 
——— Charlotte, NC, USA (26 Aug 1981). 

In response to increasing fuel costs, Georgia Power Compa- 
ny steam plants are undertaking heat rate monitoring programs. 
The goal is to identify deficiencies and problems in individual oper- 
ating units, quantify the ing costs of the deficiencies and 
evaluate the cost/benefit of correcting the deficiencies. A compre- 
hensive system-wide heat rate monitoring and improvement pro- 
gram is in the development stages and a decision has been made in 
recent months to begin implementation of an initial phase of the 
program. However, even before this recent decision, heat rate mon- 
itoring programs were individually formulated and conducted by 
the staff of each steam plant. Outside support needs such as obtain- 
ing additional monitoring design data have been coordinated by the 
Power Generation Department of the Georgia Power Company 
General Office in Atlanta. Southern Company Services, Inc., (SCS) 
has been aiding in these heat rate monitoring programs on an as- 
requested basis. Most of the technical aid provided by SCS has 
been in the area of computer modeling the turbine cycles of some 
units and generating steady-state design performance data. These 
design performance data are supplementary to the design perform- 
ance data provided by the manufacturers of the individual plant 
components (i.e., turbine generator, condenser, feedwater heater, 
boilers, pumps, etc.). 


21687 (EPRI-CS—2180, pp 2.43-2.58) TVA's strategy 
©) 


for heat rate improvement. Imes, J.G. Jr. Dec 1981. 
NTIS, PC A25/MF AO1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
ere Charlotte, NC, USA (26 Aug 1981). 

of TVA's heat rate improvement measures constitute a 

complex, dynamic endeavor that requires good communication and 
a strong team effort. It is an endeavor that must be properly bal- 
anced with availability and reliability. Although the assistance and 
support of the central office management and staff are necessary, 
the most crucial factors are initiative and diligence at the plant 
level. The plant staff must have a genuine commitment to efficient 
operation and must aggressively implement well-conceived plans to 
control the variables that affect heat rate. This is the basis for the 
improvement of coal-fired plant performance at TVA. The commit- 
ment, teamwork, and accountability which highlight TVA’s strat- 
egy for heat rate improvement are paying significant dividends in 
the face of soaring fuel costs. Since March 1978, TVA’s net system 
heat rate has improved 160 Btu/kWh, including 20 Btu/kWh in this 
fiscal year. This improvement has resulted in an annual saving of 
about 572,000 tons of coal or about 19.4 million dollars, based on 
the fiscal year 1980 fuel cost of $34 per ton. The dynamic nature of 
TVA’'s heat rate improvement strategy promises a further reduction 
in system heat rate and even greater savings. 


21688 (EPRI-CS—2180, pp 2.59-2.70) Sage Power 
Company: performance program. Luksan, D.L. (Consumers 
Power Co., Jackson, MI). Dec 1981. NTIS, PC A25/MF 
AOl. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

Rising fuel costs, regulatory incentives for availability, the 
cost and difficulty of constructing new units, and increasing curios- 
ity about the fuel adjustment clause in the billing rate hearing proc- 
esses have all contributed to a stepped up effort within Consumers 
Power Company to improve heat rate performance. Programs de- 
signed to determine and monitor unit performance, to identify fac- 
tors contributing to less than optimum efficiency, and to maximize 
the efforts of operation and maintenance activities are currently 
under development and implementation. This paper describes the 
major thrusts of our overall program, explains how these programs 
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have evolved and are being utilized, and discusses some of the re- 
sults which have been achieved to date. 


ll (EPRI-CS—2180, pp 2.71-2.86) Fossil steam plant 

energy management : cnatene program. Arnold, H.S. Jr.; 
Panacek, J.A.; Ryan, J.P. (Public Service Electric and Gas 
Co., Newark, NJ). Dec 1981. NTIS, PC A25/MF AOl. 
Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug yee. ‘ 

Power plant y is a topic of increasing concern to all 
electric utilities. In the past, improvements in unit heat rate were 
accomplished by designing and installing more efficient equipment 
and systems. Presently, design improvements to existing fossil-fuel 
power plant equipment are often not economically justifiable be- 
cause of material constraints, relatively fixed thermodynamics con- 
ditions and the inflated cost of often more complex equipment with 
only a small improvement in efficiency. 


a (EPRI-CS—2180, pp 2.87-2.104) Heat rate im- 

wement program at Potomac Electric Power % 
Crim, H.G. Jr. (Potomac Electric Power Co., Washington, 
DC). Dec 1981. NTIS, PC A25/MF AOl. Order Number 
DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

Since 1974 PEPCo has agressively pursued a program of re- 
ducing unit and system actual heat rates and of improving the accu- 
racy of record heat rates. We are also developing a significant ca- 
pability to diagnose cycle and component condition. The primary 
goal of the plant performance engineers is the documentation and 
improvement of actual and record heat rate. They are responsible 
for the monitoring of accuracy of all fuels quantity and quality de- 
vices and the review and approval of all official heat rates. The 
Performance Section achieves results by expediting maintenance ac- 
tions, revisions to operating procedures, installation of instrument 
and control revisions and engineering design changes which they 
recommend and get approval of after conducting the necessary test- 
ing and diagnosis. The Central Diagnostic Team (CDT) maintains 
and utilizes the more accurate and sophisticated test equipment for 
detailed cycle and component investigations including turbine sec- 
tion enthalpy drop, cycle heat rate, incremental heat rates for unit 
dispatch, turbine control valve alignment and governor response, 
and miscellaneous tests of cycle components including boiler feed 
pumps and turbines. The CDT has a selection of high accuracy test 
equipment including a precision data acquisition system interfaced 
to our central computer facility and two portable desk top comput- 
er/data acquisition systems. Accuracy is maintained by use of preci- 
sion temperature and pressure calibration standards.The Perform- 
ance Department is also responsible for all aspects of plant process 
computer systems and have implemented a full set of on-line per- 
formance calculations for monitoring the thermal condition of our 
two largest base load units. 


21691 (EPRI-CS—2180, pp 3.1-3.14) Use of plant model- 
ling to indicate possible heat rate improvements on existing 
British plant. Mobsby, J.A. (Central Electricity Generating 
Board, ery d). Dec 1981. NTIS, PC A257 
MF AOl1. Order 82902230. 

From Fossil plant heat rate improvement conference and 
worksho mop: Charlotte, NC, USA (26 Aug 1981). 

CEGB provides a fully integrated electrical supply 
system, covering the whole of England and Wales. It is a continu- 
ing objective of the Board to reduce system costs while maintaining 
the security of supply expected by its customers. This paper out- 
lines how the CEGB is using physically-based mathematical models 
to analyze test data, identify plant deficiencies and investigate the 
ramifications of plant modifications. The plant model is composed 
of an assembly of discrete modules. Each module describes the 
physical characteristics, by an appropriate set of equations, of a 
whole or part of a particular plant item. Over sixty types of mod- 
ules exist to allow the full description of a complete generating 
unit. The model can be used to indicate plant performance short- 
comings and to study the ramifications of any modifications on 
plant performance and availability. It is concluded that: mathemat- 
ical models contribute a very essential discipline to the analysis of 
test results; a model containing physically based modules is neces- 
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sary to resolve inconsistencies between measurements and provide 
an appropriate description of plant performance; and the models 
allow improvements in plant efficiency, or heat rate, to be identi- 
fied and the degree of improvement to be quantified. 


21692 (EPRI-CS—2180 np 7 23) Performance mon- 
itoring vs heat rate testing. P.J. (Philadelphia Elec- 
tric Co., PA). Dec 1981. NTIS, Pc A25/MF Adt. Order 
Number DE82902230. 

From Fossil plant heat rate improvement conference and 
a Charlotte, NC, USA (26 Aug 1981). 

author points out the difficulty of performance testing 

any other than natural gas-fired power plants, the time and work 
required to make the measurements at different load values, etc. 
Further, different people require this value for different purposes 
(which may affect the way the data is taken): e.g., for estimating 
future fuel requirements; for justifying maintenance of certain 
equipment or modifications to improve plant performance; and for 
load dispatching (i.e., distributing the load to minimize the overall 
cost among power plants with different performance ratings). In 
developing Philadelphia Electric Company's (PECO) performance 
monitoring system, we have taken additional steps to aid perform- 
ance analysis. In conjunction with the development of the monthly 
performance factor from hourly data, we also use the original fac- 
tors (for correcting test heat rate conditions to design conditions) to 
calculate how much fuel consumption can be attributed to off- 
normal parameters (low steam temperature, high steam pressure, 
etc.). This gives a quantitiative measure of some of the performance 
losses, and can be used as an economic justification for performing 
maintenance work to correct those problems which are under our 
control. This automated system can calculate losses due to specific 
factors in plant operation which can be identified by normal plant 
measurements. The remaining losses can (and are) the subject of ad- 
ditional analysis. 


21693 (EPRI-CS—2180, pp 3.24-3.40) LPH eval- 
uation systems. Kettenacker, W.C.; Klink, P (Energy 
Inc., Idaho Falls, ID). Dec 1981. NTIS, PC ASME A 
Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

Energy Incorporated has developed a computer code, 
PEPSE (Performance Evaluation of Power System Efficiencies), 
which performs integrated steady-state energy balances for nuclear, 
fossil, and process steam cycles. PEPSE is a modular code contain- 
ing a library of power plant components available for interconnec- 
tion at the user’s discretion and may be used to design new systems 
or pieces of equipment, analyze existing cycles to search for lost 
power or malfunctioning equipment and determine the effect of 
plant modifications. As an extension a new performance system has 
been devised, the Combined On-Line Analysis system, which con- 
tinuously monitors and analyzes plant component operating data. 
This system uses plant process instrumentation data to calculate op- 
erating performance indices, allows the construction of perform- 
ance trends, and makes comparisons of measured to predicted per- 
formance. PEPSE provides two modes of operation: the perform- 
ance mode and the design mode. In the performance mode it is as- 
sumed that the analyst is concerned with the performance of an op- 
erating plant and is searching for lost plant output, malfunctioning 
hardware, or the effects of plant modifications. Input for the per- 
formance mode includes actual measured pressures, temperatures, 
and flows, or individual component performance parameters such 
as turbine efficiencies and flow factors, feedwater heater terminal 
temperature differences, etc. The design mode is structured to 
allow the user to design the entire system,design individual pieces 
of hardware, or determine the effects on the plant of redesign of a 
subsystem or component. In this mode it is assumed that informa- 
tion describing the mechanical features of the system or individual 
component is available, e.g., Pipe diameters, elevations, feedwater 
heater internal characteristics 


21694 (EPRI-CS—2180, pp 3.41-3.55) Design of a com- 

on- performance supervision system for fossil 
fired utility power plants. Aarnio, S. (EKONO Inc., Atlanta, 
GA). Dec 1981. NTIS, PC A25/MF AOl1. Order Number 
DE82902230. 
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From Fossil plant heat rate improvement conference and 
were Cane, NC, USA (26 Aug 1981). 
paper outlines EKONO’s approach to design a utility 
power plant computer system which can use any known computer 
manufacturer's hardware and can be applied to any unique power 
plant. The presented computer software concentrates beyond the 
conventional data logging and alarm printing functions on an exten- 
sive repertoire of process calculation programs. The main applica- 
tion objectives of a computerized approach in supervising a utility 
power plant with on-line calculations are: to improve plant efficien- 
cy by establishing an accurate energy flow picture, target values 
for key operating parameters and by flagging deviations from the 
targets for continuous operator guidance; and to improve plant 
availability through preventing unexpected shut-downs and to im- 
prove maintenance scheduling by continuous monitoring of equip- 
ment performance characteristics. 


21695 (EPRI-CS—2180, PS 3. - —_ Major equi; t 
— Golden, G.B.; Penn Comeaux, J.A. (Hous- 

—~ and Power, TX). ay 1981. NTIS, PC A25/ 
MF A 1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 

a Charlotte, NC, USA (26 Aug —e.. 

Power plant performance testing at Houston Lighting and 
Power is conducted under the Major Equipment Testing Program. 
This is a new program currently in the development and implemen- 
tation phase. Major Equipment Testing (MET) is a support function 
conducted by the Operations Engineering Department for the 
Energy Production Department and other departments interested in 
capability and performance improvement. The program is aimed at 
two major areas: investigations of existing power plant component 
performance <ad acceptance testing of new major unit additions. 
Testing on existing units is directed at capability restoration or ad- 
dition and at efficiency improvements. Preliminary investigations 
currently underway on several units have the potential to add in 
excess of 350 MW to our system capability. New major unit accept- 
ance testing as a function of MET replaces a long-standing third 
party test program. This paper is directed at the five major ele- 
ments of the Major Equipment Testing program. These elements in- 
clude: remote data acquisition system, mobile computer trailer, pri- 
mary standard and mobile calibration equipment, test supervisory 
software, and component performance analysis programs. 


21696 (EPRI-CS—2180, pp 3.71-3.87) ASME code 
steam turbine acceptance tests of the future. Cotton, K.C. 
(General Electric Co., Schenectady, NY). Dec 1981. NTIS, 
PC A25/MF AOl. Order Number DBE82902230. 
From Fossil plant heat rate improvement conference and 
nea * 4 Charlotte, NC, USA (26 Au heey 
the past, ASME Steam Turbin ie tests have been 
quite pA. 2, As a result, less than 10% of the units installed in 
the United States have been tested to verify guaranteed perform- 
ance. To help correct this situation, a simplified test procedure 
which reduces the cost of steam turbine acceptance testing without 
significantly affecting testing accuracy has been developed. The 
purpose of this paper is to give a status report of the simplified test 
and describe some of the details not discussed in previous publica- 
tions. Also included is a progress report on the non-radioactive 
tracer investigation which we believe will result in a more cost ef- 
fective method of testing turbines. 


21697 (EPRI-CS—2180, pp  3.88-3.108) Simplified 
ASME acceptance test procedure for steam turbines. Born- 
stein, B.; Cotton, K.C. Dec 1981. NTIS, PC A25/MF AO1. 
Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

A simplified procedure is proposed, w which reduces the cost 
of steam turbine acceptance testing without significantly affecting 
testing accuracy. This simplified acceptance test procedure is appli- 
cable to both fossil and nuclear power plants. It involves only the 
measurements required to calculate heat rate and to compare the 
test value to guarantee. The object is to simplify the acceptance test 
and to reduce its cost to the extent that a no-tolerance acceptance 
test is conducted on every new, large steam turbine-generator unit. 
While maintaining the traditional high level of testing accuracy, 
this method also facilitates periodic testing. The results of such tests 
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can provide the information required for scheduling plant 
for maintenance or repair, thus ensuring efficient operation of the 
steam turbine/feedwater cycle throughout the life of the turbine. 


21698 (EPRI-CS—2180, nel tavsivine -109-3.127) Practical appli- 
cation of second law principles for 
Soot ins hapvoieae ogee sie F.D. 
Associates Inc., San Francisco, CA). Dec 1981. NTIS, PC 
A25/MF AO1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; ——— NC, USA (26 Aug 1981). 

Second Law principles involving the use of exergy for heat 
rate improvement are presented. Exergy changes associated with all 
modeled components in a power plant simulation can be used as 
direct measures of their individual contributions to useable power. 
This work illustrates that rather fundamental cycle analysis of 
exergy changes can quickly lead to increases in power production 
of 6.7 MWe for a typical 500 MWe unit. This can be worth 
$900,000 per year equivalent in fuel savings. This paper presents a 
brief discussion of exergy as a thermodynamic quantity and then 
presents results of its application. One application of exergy is its 
use in establishing equipment maintenance priority lists based di- 
rectly on heat balance simulations. Most importantly, component 
exergy changes can also be used for prima facie evaluation of heat 
rate improvements. The distribution of exergy changes throughout 
the expansion portion of the cycle (HP, IP and LP turbine sections) 
and through the regenerative portion (HP and LP heaters) provide 
the key to increasing thermal efficiency. As explained in the paper, 
when these exergy distributions are properly balanced, enhanced 
performance can be quickly realized. exergy distributions 
cn bo atiuad sth avonaieedl Ahiains a eee ae 
or with modifications to the plant feedwater trains. Exergy calcula- 
tions of power plant components are only amenable to computer 
analysis. At EDS these calculations are automatically completed as 
part of each THERM power plant simulation. THERM is a state- 
of-the-art power plant simulator developed by EDS to serve the 
power industry. 


21699 (EPRI-CS—2180, The 4.1-4, ay Economic 


study of 
advanced steam conditions. Waxberg, H. (EBASCO Services 
Inc., New York, NY). Dec 1981. NTIS, PC A25/MF AOl1. 
Order Number DE82902230. 
From Fossil plant heat rate improvement conference and 
worksho —_S Charlotte’ NC, USA (26 Aug 1981). 
ith a few exceptions, there has been no improvement in 
the heat rate of coal-fired power plants since the introduction of 
the supercritical pressure cycle. The net station heat rate of recent 
units has declined due to the auxiliary equipment loads required to 
meet environmental criteria. The purpose of this study is to evalu- 
ate potential advanced steam conditions for pulverized coal-fired 
power plants, and to recommend the probable throttle conditions 
for major utility power plants to be designed in the near future. 
The study investigates the heat rate improvement; estimated invest- 
ment cost; lifetime fuel; operating and maintenance costs, and effect 
of loss of availability of increased turbine throttle pressures and 
temperatures. It also compares these costs with accepted supercriti- 
cal steam conditions of 3500 psi/1000 F/1000 F and the widely 
used subcritical 2400 psi/1000 F/1000 F design. An 800 MW name- 
plate capacity unit with the given alternative throttle conditions 
was selected for study. The study is limited to advanced throttle 
and reheat steam conditions and the use of double reheat and no 
consideration is given to innovative cycle or equipment improve- 
ments which might lead to further reductions in net station heat 
rate. The regenerative feedwater cycle was based on proven design 
components. 


21700 (EPRI-CS—2180, pp 4.53-4. we, as- 
sessment of an advanced pul BB yer Ladino, 
R.H.; Miller, E.H.; wae R.J. Dec 1981. S, PC A25/ 
MF AOl. Order Number DE82902230. 
From Fossil plant heat rate improvement conference and 
ae Charlotte, NC, USA (26 Aug 1981). 
In light of current nuclear and today’s high fossil fuel 
costs, the Electric Power Research Institute initiated a project to 


identify and evaluate potential heat rate improvements for pulver- 
ized coal plants. The specific objectives of this project were to: 
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identify and quantify areas of potential heat rate improvement; 
define the critical research and development programs necessary to 
commercialize potential improvements; and develop and evaluate a 
conceptual design for an advanced plant using the most promising 
improvements in pulverized coal technology. The results of this 
study represent a comprehensive assessment of the economic, ther- 
modynamic, and operational aspects of an advanced power plant 
relative to known technology. The study shows that it is possible to 
use currently available supercritical double reheat steam condition 
technology to make cost effective station heat rate improvements of 
up to 800 Btu/kWh relative to plants with 2400 psig, single reheat 
steam conditions and commonly specified heat cycles. Our team’s 
advanced pulverized coal-fired steam power plant study has shown 
that technology now exists to cost effectively improve plant heat 
rates by approximately 8% relative to the 2400P, 1000/1000F plants 
currently being installed. An additional improvement of 2% seems 
achievable with the proposed advanced steam condition plant with 
the modest development program which we have defined in our 
final report. 


21701 (EPRI-CS—2180, pp 4.78-4.99) Development of 
coal firing power unit with ultra performance in Japan. 
Suzuki, T. (Electric Power Development Co., Ltd., Tokyo, 

). Dec 1981. NTIS, PC A25/MF AOl1. Order Number 
DE#2902230. 


From Fossil plant heat rate improvement conference and 


workshop; Charlotte, NC, USA (26 Aug 1981). 
Japan's efforts to improve the heat rate of fossil-fuel power 


plants are predicted on extensive testing of the mechanical proper- 
ties of heat and corrosion resisting alloys at the higher temperatures 
and pressure required to get the higher efficiency in the newly de- 
signed plants. If the tests are satisfactory, they propose to go in 
steps from 3500 psi to 4500 psi or possibly 5000 psi and from 
1000°F to 1050°F and then to 1200°F maximum temperature. 
These advanced materials are needed for the boilers, turbines, and 
valves in these plants. In addition, cooling methods are applied to 
certain parts of the turbine. Various fractures of the steam gener- 
ator and turbine design are described. Start-up is also discussed. 
Flue gas treatment to remove sulfur dioxide, nitrogen oxides and 
particles is also discussed. (LTN) 


21702 (EPRI-CS—2180, pp 4.100-4.128) Design and per- 
formance of the next generation low heat rate pulverized coal 
power plant. Bennett, S.B. (Transamerica Delaval, Inc., 
Trenton, NJ); Silvestri, G.J.; Giovanni, D.V.; Bannister, 
R.L.; Covell, R.B.; Armor, A.F. Dec 1981. NTIS, PC A25/ 
MF AO1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
waite Charlotte, NC, USA (26 Aug 1981). 

Pulverized coal power plants show significant heat rate im- 
provements through the use of advanced steam conditions and 
equipment improvements. This paper presents the results of a study 
which shows that a conventional cycle featuring 4500 psi, 1100°F 
(31 MPa, 593°C) throttle steam, two 1050°F (566°C) steam reheats, 
waste energy recovery for air preheat and flue gas reheat, and 
modest improvements in equipment design is desirable and achiev- 
able. Performance and economic characteristics of the design are 
compared to a base design which is a supercritical double reheat 
plant (3500 psi, 1000°F/1025°F/1050°F [24 MPa, 538°C/552°C/ 
566°C]). Conceptual designs of the advanced plant turbine elements 
and steam generator are also reviewed. 


(EPRI-CS—2180, pp 5.1-5.15) Recent technol- 
improving steam turbine internal efficiency. Suzuki, 
K. (Toshiba Corp., Yokohama, Japan). Dec 
PC A25/MF AOl. Order Number 


From Fossil plant heat rate improvement conference and 
=o Charlotte, NC, USA (26 Aug 1981). 
improvement of efficiency in steam turbines has been 
one of the most significant aspects of development, along with 
those focusing on the improvement of reliability and gains in both 
reduced maintenance and extended operation. There is now extra 
emphasis on evolving increased efficiency, because of the rapid es- 
calation of energy prices during recent years. For instance, a 1% 
reduction in heat rate can save approximately 0.6 to 2 million US$ 
in annual fuel consumption for 600 MW class units. This is consid- 
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ered to correspond to equivalent capital cost of 4 to 13 million US$ 
- a figure which implies that the fairly high initial cost for improv- 
ing efficiency can be well compensated for. The authors’ company, 
Toshiba, is one of Japan's leading manufacturers and has been en- 
gaged in steam turbine production for more than half a century. 
Throughout this period they have wrestled constantly with the de- 
velopment of efficiency improvements. This report has focused on 
technologies for improving steam turbine internal efficiency, be- 
cause immediate effectiveness can be gained and the steps to be 
taken fall within the techniques capable of maintaining high reliabil- 
ity. 1.2% to 3.0% improvement of heat rate has been achieved by 
successfully incorporating those technologies for improving internal 
efficiency stated in this paper. These improvements were confirmed 
through actual field tests. 


(EPRI-CS—2180, pp 5.17-5.30) New blade profile 
for improved turbine efficiency. er, A. (Brown Boveri 
and Co., Ltd., Baden, Switzerland). Dec 1981. NTIS, PC 
A25/MF AO1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

Further improvement in the efficiency of individual compo- 
nents is limited and can have only a minor effect on the overall effi- 
ciency of the power plant compared to the large gains possible 
from advanced steam conditions. However, current worldwide 
competition and high kW evaluation induce manufacturers of large 
steam turvines to make every effort to further improve turbine effi- 
ciency. A Brown Boveri developmental priority is to increase the 
efficiency along with the availability; even so, only small steps are 
likely to be made in the coming years. No breakthroughs are in the 
offing, but we work industriously in the direction of favorable aero- 
dynamic design for all the steam components. We also aim at re- 
ducing bearing, friction and steam leakage losses to contribute to 
higher efficiency in power plants shortly. As an example of our re- 
spective efforts, the development and industrial introduction of a 
new blade profile is discussed here in some detail. Compared to 
steam turbines with the previous blade profile 1000, the introduc- 
tion of the new profile 8000 improved the heat rate on the average 
by at least 0.5%. The excellent operating experiences with the 
Amer 10 plant permit us to expect a high reliability for the new 
profile 8000 blading. The involved development described is eco- 
nomically justified even with a heat rate gain of only 0.5%. 


21705 nto Tig pp 5.31-5.46) Low level econo- 
mizers. Hawkins, D.J. (Green Economizers, Inc., Peper 
Pike, OH). Dec 1981. NTIS, PC A25/MF AOl. Order 
Number DE82902230. 

From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

e report deals with utilization of heat exchangers operat- 
ing under low temperature conditions and makes reference to acid 
corrosion and pluggage of heating surfaces operating under these 
circumstances. The report also deals with design, materials, and 
construction of heat exchangers operating with gas temperatures 
below 300°F and with fluid temperatures of between 120°F to 
200°F. Methods of cleaning tube surfaces are discussed and com- 
mented upon and recommendations given for low level heat ex- 
changers operating with coal fired boilers. Various typical applica- 
tions are discussed describing possible energy saving systems and 
the design of these systems. 


21706 (EPRI-CS—2180, pp 5.47-5.62) Heat rate im- 
thermodynamic 


provement via the cycle. Makuch, J.A. (Com- 
bustion Engineering, Inc., Windsor, CT). Dec 1981. NTIS, 
PC A25/MF AO1. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
emer Charlotte, NC, USA (26 Aug 1981). 

‘s Sliding Pressure Super Critical steam generator (SPSC) 
has been designed to duplicate the proven virtues of existing de- 
signs and to overcome many of the limitations of those designs for 
the needs of the 1980's and beyond. While most of this discussion 
has been centered around the 3500 PSIG cycle, the once-through 
unit frees us from being tied to a specific pressure. The specific 
cycle pressure and temperatures can be selected on the basis of eco- 
nomics, taking into account both cycle efficiency and anticipated 
availability. The sliding pressure supercritical unit design is not the 
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only front on which CE is attacking the improved heat rate chal- 
lenge. This design does, however, provide a new thermodynamic 
base station from which other improvement schemes can be 
launched. Recent availability data refutes the widely held conten- 
tion that supercritical units will have poorer availability than drum 
units. Ultimately, each utility will have to decide whether or not 
the improved heat rate of supercritical cycles would be offset by 
poorer availability in that utility's system. Before making this deci- 
sion, the following facts should be considered: it is unlikely that sig- 
nificant additional heat rate improvements can be squeezed out of 
drum units; 1981 model supercritical units, such as the SPSC unit 
described above, have eliminated many of the problems of previous 
designs; and drum unit availability must be evaluated, not in terms 
of how those units have been asked to perform in the past, but 
rather how they will be asked to perform in the future. 


(EPRI-CS—2180, pp 5.63-5.82) Recent once- 
through boiler developments. er, K.H. (Babcock and 
Wilcox Co., Barberton, OH). Dec 1981. NTIS, PC A25/MF 
A01. Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
watts: C Charlotte, NC, USA (26 Aug 1981). 
se 0 higher steam pressures and temperatures remains a 
major way ~ improve power generation efficiency. Once-through 
boilers offer efficiency gains through operation at above critical 
pressures. Despite diminished interest in the once-through boiler by 
domestic utility companies because of their concern for availability 
and operating flexibility, important developments in once-through 
boiler design have occurred. The availability of recent once- 
through boilers matches the performance of drum boilers. Design 
features have been developed for the once-through boiler to im- 
prove operating flexibility by simplifying start-up, providing capa- 
bility for load cycling over a wide load range with variable throttle 
pressure, and reducing start-up flow. The European development of 
the spiral furnace enclosure has recently been introduced to the US 
market and offers potential applications for domestic utilities. 
Recent once-through boiler developments and experience with the 
latest units support confidence that supercritical boilers can be de- 
signed and operated with good availability and flexibility. The 
boiler equipment is available to take advantage of the heat rate 
gains that supercritical plants offer, utilizing either constant pres- 
sure or variable pressure boiler designs. 


21708 (EPRI-CS—2180, pp 5.83-5. peg Mea an Engineering ap- 
proach to a cost effective Soule tar pram Pg 
Bell, R.J.; Nery, R.A. (Stone and Webster Es Engineering 
Corp., Boston, MA). Dec 1981. NTIS, PC A25/MF AOI. 
Order Number DE82902230. 

From Fossil plant heat rate improvement conference and 
wotliges Charlotte, NC, USA (26 Aug 1981). 

e authors define and describe an engineering approach to 
analyzing and implementing a cost effective schedule for condenser 
cleaning. The methodology presented is applicable to any size unit. 
Its application requires knowledge of such specifics as unit loading 
operational philosophy (base loading, cyclic, or peaking operation), 
turbine maximum end loading or turbine choking, rate of condenser 
fouling from an as-cleaned condenser condition, incremental heat 
rates for economic comparative analysis, load variations with con- 
denser pressure, condenser design data, and historical average 
monthly circulating water inlet temperatures for an entire year. For 
every power plant unit there is a different optimum schedule for 
condenser cleaning operation. Using this schedule can provide the 
maximum monetary return because of the gains in plant output or 
efficiency after condenser cleaning, as compared to the cost of con- 
denser cleaning and replacement energy cost. 


21709 (EPRI-CS—2180, pp 5.96-5.113) Maintaining op- 
timum steam turbine-generator thermal performance. Scho- 
field, P. (General Electric Co., Schenectady, NY). Dec 
1981. NTIS, PC A25/MF AOl. Order Number 
DE82902230. 
From Fossil plant heat rate improvement conference and 
warhien, “Sanete, NC, USA (26 Aug 1981). 
taining a high level of steam turbine-generator thermal 
performance through testing, monitoring, maintenance, and im- 
proved operating procedures to eliminate or reduce conditions 
causing deterioration can provide a significant long-term economic 
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benefit to the utility in the form of reduced fuel costs and increased 
capacity. Acceptance testing, to verify high initial thermal perform- 
ance, and performance monitoring, to track the level of thermal 
performance, are important in determining the magnitude and rate 
of deterioration in . The methods to calculate thermal 
performance loss, together with the typical examples given for the 
different conditions, can be used by utilities to justify economical 
repair or replacement of turbine parts, such as nozzles, buckets, dia- 


terioration, is essential in maintaining a high level of thermal per- 
formance. A consistently high level of thermal performance has 
other benefits not addressed here. Among them are: fuel conserva- 
tion and reduced effect on the environment resulting from fewer 
products of combustion and less heat rejection. Therefore, im- 
proved thermal performance should be a continuing goal for utili- 
ties. It will result in reduced operating costs, an increase in capacity 
for a given investment, and a beneficial ecological situation. 


21710 (EPRI-CS—2180, 5.114-5.123) Boiler heat 
transfer model for 

Heil, T.C. k and Wilcox Co., n, O 

1981. S, PC A25/MF AOl. Order 
DE82902230. 


From Fossil plant heat rate improvement conference and 
workshop; Charlotte, NC, USA (26 Aug 1981). 

The typical power plant data acquisition system does little 
more than evaluate data on a point-by-point basis. With state-of-the- 
art computer systems, it is now technically and economically prac- 
tical to design computer programs that are capable of interpreting 
all the data related to a system of component within the system and 
providing operator diagnostic information. Babcock and Wilcox has 
a system that utilizes a time-proven computer boiler model to con- 
tinuously analyze boiler performance, provide the operator with an 
indication of surface cleanliness and to optimize efficiency and/or 
heat rate. The system is modular, and capable of being expanded to 
provide a multitude of additional diagnostic information at the 
user's discretion. 


umber 


21711 (EPRI-CS—2206, pp 1.1-1.18) Keynote address. 
Diaz-Tous, I.A. (Electric Power Research Inst., Palo Alto, 
CA). Jan 1982. NTIS, PC A23/MF A0l. Order Number 
DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

The economic loss to the electric utility industry stemming 
from problems directly impacting fan reliability exceeds $90 million 
a year. Large as this sum is, the economic loss caused indirectly by 
fan-related problems on the other power plant components is prob- 
ably equally large or larger. A current EPRI study is attempting to 
accurately determine how much each fan failure mode or cause 
contributes to unit unavailability. This work should complement 
and enhance the results on the previous failure-analysis work. 
There is a recognized need in the electric utility industry to devel- 
op state-of-the-art guides to assist the specification, design, procure- 
ment, operation, and maintenance of power-plant draft fans. The 
generation of these documents has been recommended in various 
EPRI reports, as well as in other publications. In addition, industry 
entities such as the EEI Prime Movers Committee have requested 
that such documents be prepared. Consequently, EPRI is currently 
devleoping and planning design and procurement guides that ad- 
dress the following areas: fan rotor, bearings, lubrication, coupling, 
and turning gear; fan blades, hubs, welding, and fabrication; materi- 
al selection and application; fan housing, inlet boxes, inlet dampers, 
inlet vanes, ductwork, and isolation dampers; fan-foundation-soils 
structural dynamics; aerodynamic considerations of integrated fan- 
draft system; nondestructive and performance testing; and noise at- 
tenuation and control. These will complement guides being devel- 
oped for other parts of plant air-gas systems. Parallel to the effort 
to develop industry guidelines, new advances in the state of the art 
are required and are being conducted in the following areas: failure 
analysis and diagnostics; erosion control/wear-resistant blades and 
other components; aerodynamic pulsation and implosion control; 
fan-foundation-soils integrated system design; and noise attenuation 
and control. 
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21712 (EPRI-CS—2206, pp Te ae Py causes of 
draft fan failures: a summary. Wood, C O. (Fan Systems 
Co., Sun City West, AZ); Diaz-Tous, I. A. Jan 1982. NTIS, 
PC "A23/MF AO1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 198 

Pia to effectively ~ mt fan outages in new plants, it 
will require closer cooperation between the fan manufacturers, ar- 
chitects/engineers, boiler manufacturers, dust collector manufactur- 
ers and the power companies. More emphasis is needed on the 
overall system operation rather than looking at the fans, ducts, 
foundation and precipitator as a collection of individual parts. Im- 
portant progress is being made in this area by a number of EPRI 
projects and others which are aimed at developing basic informa- 
tion to guide design engineers. Vibration was determined to be the 
second most common cause of failures after erosion. Erosion of 
course results in rotor vibration which in turn causes failure of 
rotor parts, bearings, pedestals, and foundation. Many other causes 
such as thermal effects, misalignment, fit (loose hub on shaft, loose 
bolts, etc.), flyash buildup, and seal rubs, result in rotor vibration. 
Vibration of fan housing and ductwork is also a significant prob- 
lem. This most often results from the interaction of these parts with 
aerodynamic pulsation and turbulence in the system. Generally, 
much more stiffening is required to reduce vibration than is needed 
to contain the pressure. In the past, dynamic effects have been sub- 
dued mostly by brute force. Modern methods of system analysis, 
model analysis, finite element, and modeling techniques should con- 
tribute significantly to the reduction of dynamic problems. Howev- 
er, more basic information is needed on such items as vortex forma- 
tion in inlet boxes, effect of duct shape (aspect ratio, etc.) on acous- 
tic resonance, and the dynamic properties of oil films and soil. 


21713 yori aye A att .67) Fan selection and 
application considerations. J.B. Jan 1982. NTIS, PC 
A23/MF AO1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA oe Oct 1981). 


In evaluating an curves to make the proper fan selection it 
is advisable to consider the slope of the fan performance curve. 
The slope of the curve at the point of intersection with the system 
characteristic line can be important. In most cases the function of 
the control circuit is to hold the fan output at some designated 
volume flow rate or to change this volume flow rate as conditions 
in the system change. In most cases, the sensing element in the con- 
trol circuit does not actually sense the volume flow rate but senses 
a static pressure which is related to the volume flow rate. There- 
fore, it is important to consider the effects of static pressure vari- 
ations on the fan performance curve. If the fan is operating on a 
steep slope, the control will be quite good because changes in static 
pressure result in rather small changes in the volume flow rate. 
Therefore, the control will be stable and the requirement of the 
system will be satisfied with the high degree of accuracy. On the 
other hand, if the fan is operating on a flatter curve, a change in 
pressure will result in a rather large change in volume flow rate. 
This may be unsatisfactory for some control applications. If the fan 
operates near the peak of the pressure curve, loss of control may 
result especially with an increase in pressure. In this case, as the 
point of operation moves to the left of the curve and approaches 
the flat portion of the curve, the change in pressure results in an 
appreciable change in volume flow rate. Furthermore, it can reach 
a point where the pressure control is simply ineffective and the fan 
will find a point of operation somewhere on the curve but this may 
be an unpredictable point. The instrumentation will attempt to 
adjust the pressure as the control parameter and may tend to hunt 
back and forth across this relatively flat portion and cause wide 
variation in the volume flow rate. 


21714 (EPRI-CS—2206, pp 1.68-1.86) ASME-PTC-11: a 
procedure for field testing of large fans. Gerhart, P.M. (Univ. 
of Akron, OH). Jan 1982. NTIS, PC A23/MF AOl1. Order 
Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Although there exist satisfactory field test procedures and 
standards for most types of power plant equipment, an accurate and 
practicable method for in-situ testing of large fans has not been gen- 
erally available. The last ASME test code for fans was published in 
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1946. Even this code was more appropriate to laboratory testing 
than field testing. The ASME-PTC-11 Committee has been work- 
ing on a new field test code since 1965. Rapid progress has been 
made over the last five years and a test code will soon be released 
to the public. The major difficulties in the field measurement of fan 
performance are due to the directionality of the flow, the irregular 
distributions of velocity, pressure, and temperature in a measure- 
ment plane, and the problem of developing definitions of perform- 
ance variables consistent with laboratory or test block values. 
These problems can be overcome by the use of directional velocity 
probes, making measurements at a relatively large number of 
points, and carefully accounting for all forms of energy added to 
the gas by the fan. Experience in field tests conducted by members 
of the PTC-11 Committee has verified the accuracy and practicabil- 
ity of the forthcoming test code. This paper presents an overview 
of the PTC-11 test code for large fans. 


21715 (EPRI-CS—2206, pp 1.87-1.107) Materials for 
power plant fans. Jaske, C.E.; Krause, H.H.; Groeneveld, 
T.P. (Battelle Columbus Labs., OH). Jan 1982. NTIS, PC 
A23/MF AO1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Materials used in fans for fossil-fired power plants must be 
economical and easy to fabricate and must provide reliable, trouble- 
free service for many years. The choice of specific materials for 
these fans varies depending upon type of fan, its location in the 
draft system, and the overall draft-system design. This paper re- 
views the properties of steels and alloys typically used in major 
components - shaft, hub, centerplates, sideplates, blades, housing, 
vanes, and dampers - for both centrifugal and axial fans. Static 
strength, fatigue strength, ductility, weldability, and resistance to 
environmental effects, including erosion, corrosion, and elevated 
temperature, are major factors considered by the designer in select- 
ing a material. The reasons for selection of currently used materials 
are discussed. Finally, possible future considerations in the use of 
steels and alloys in these applications are addressed. 


21716 (EPRI-CS—2206, pp 2.1-2.32) Fan erosion con- 
trol: field performance of fly-ash armoring systems. Sverdrup, 
E.F. (Westinghouse Research and Development Center, 
Pittsburgh, PA); D'Amico, N.D.; Barlow, R.T.; Daugherty, 
J.; Mascia, A.P.; Stringer, J.; Diaz-Tous, 1A. Jan 1982. 
NTIS, PC A23/MF AOl1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

The high efficiencies of airfoil centrifugal fans compared to 
the easier-to-armor radial-tip centrifugal fan makes its use desirable 
in modern power plants. It is normally attacked by fly ash along 
the leading edge of the blade nose, with the erosion rates being 
most rapid near the junction of the nose and the centerplate. In 
small, high-speed fans subjected to abnormal concentrations of 
large particles, trailing-edge erosion rates can approach the nose 
erosion rates. Large, slow-speed fans should be selected if the fan 
must handle particle size distribution having many large particles. 
Erosion armor is required to protect the junction of the blade nose 
and the center-plate. This means a three-dimensional system is 
needed so that the protective coating can be applied all over this 
critical region. Fasteners should sit flush with the surface and 
should have hard-faced heads. Good sealing systems are needed to 
prevent ash from penetrating and corrosion from occurring be- 
tween the shield and the blade. Fastening and sealing should be 
done outside the critical erosion zones. Lightweight armoring sys- 
tems are needed to avoid the high costs in the fan for adequate 
structural strength and high costs in the motor for adequate starting 
power. EPRI and Westinghouse are working to engineer an easily 
field-replaceable armoring system that will provide erosion protec- 
tion needed to keep fans running reliably. Field experience with the 
performance of some of the superior fan erosion protection systems 
whose development has been encouraged by this program is under- 
way. Laboratory work to further improve these systems continues. 


21717 (EPRI-CS—2206, pp 2.33-2.53) Mathematical 
model: structural optimization of fan rotors. Gallie, D.G. Jan 
1982. NTIS, PC A23/MF AOl. Order Number 
DE82901910. 
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From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

A basic problem of the electric utility industry relates to the 
large fan systems used for forced and induced draft applications in 
fossil-fuel fired plants. Due to ever-increasing performance goals 
and an often hostile environment, fan systems are being pushed to 
their operating limits. Increased maintenance and occasional failures 
are being experienced as a result of this trend. The rotor used in the 
fan system is regarded as a particularly critical component. In an 
effort to improve its structural integrity, various design methods of 
the past decade were reviewed to possibly benefit from the techno- 
logical advances that have been made. Evolving from this review is 
a promising technique consisting of finite element analysis, appro- 
priate equations that characterize the rotor behavior, and an opti- 
mum search procedure. These disciplines were applied in selecting 
a combination of design variables that offer an optimum rotor 
design. In the design synthesis of the rotor, a systemized procedure 
is used in place of the iterative approach that has mainly been the 
modus operandi. Iteration can lead to a reasonable design package, 
but considerably more time and cost are involved due to its less 
predictable nature. As well, there is no guarantee of an optimum 
design after completing an investigation. Indeed, it will be shown 
that more than 78,000 trial and error analyses are necessary to be 
reasonably assured that a design is an optimum compared with 36 
analyses by the proposed method. The results obtained in a pro- 
gram to establish the feasibility of the optimizing procedure are re- 
viewed. 


21718 (EPRI-CS—2206, pp 2. 56-2.76) Fan bearings. Du- 
frane, K.F.; Kannel, J.W.; Erickson, R.C. (Battelle Colum- 
bus Labs., OH). Jan 1982. NTIS, PC A23/MF A0O1. Order 
Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

A review is made of the principles of operation and the fail- 
ures encountered with plain and rolling element fan bearings. Since 
fan bearing failures are a major cause of fan failures, improvements 
in understanding bearing designs and required maintenance proce- 
dures should result in increased fan reliability. Both plain and roll- 
ing element bearings depend critically upon the continuous supply 
of a clean lubricant and the maintenance of design temperatures. A 
review is made of the problems commonly encountered in provid- 
ing the lubricant properly, many of which are maintenance related. 
The role of bearings in fan stability is also considered, both in terms 
of causing stability problems and of being damaged by system sta- 
bility problems. Fatigue, the special failure mode experienced by 
rolling element bearings, is addressed both in terms of design and of 
installation and maintenance procedures. The importance of an ac- 
curate failure analysis to identify the causes of failure is under- 
scored as the first step in making cost effective improvements to in- 
crease fan reliability and minimize overall costs. 


21719 (EPRI-CS—2206, pp 2.77-2.95) Design methods 
for reducing the noise of centrifugal fans. Koopmann, G.H.; 
Neise, W. (Univ. of Houston, TX). Jan 1982. NTIS, PC 
A23/MF AO01. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

This summary paper describes work sponsored by the Elec- 
tric Power Research Institute to examine several methods by which 
the noise generated by large, industrial, centrifugal fans can be con- 
trolled. Unlike the conventional methods of control which are 
based on sound path modification as in the use of dissipative muf- 
flers, the methods discussed involve alterations to the noise source 
mechanisms directly. Since one predominant source of fan noise is 
due to fan casing/impeller interactions, it is shown that modifica- 
tion to either one or both of these components can affect the extent 
of noise reduction. Basically, three categories of modifications are 
included. The first involves changes in the geometry of the casing, 
e.g., enlarging the cut-off clearance, using a rectangular or circular 
fan casing, bevelling the edge of the cut-off, or extending the radial 
clearance between the inlet nozzle and the impeller. The second in- 
volves changes in the design of the impeller, e.g., staggering the 
blades or adding circumferential meshes to the blade rows. In the 
third category, noise reductions are achieved by replacing the cut- 
off of the casing with a resonator device which is tuned to the fre- 
quency of the blade passing tone. The advantages and disadvan- 
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tages of each of the above methods are presented along with their 
noise reduction effectiveness. 


21720 nan pene ae | pp 2.96-2.114) Aerodynamic 
considerations in centrifugal fan design. Goldschmied, F.R. 
Jan 1982. NTIS, PC A23/MF AOl. Order Number 
DE82901910. 

From Symposium on power plant fans-state of the art; In- 
et = IN, USA (14 Oct 1981). 

The aerod y optimum design (AOD) concept is in- 
troduced for centrifugal draft fans at constant RPM. This concept 
is based on the optimum combination of several aerodynamic fea- 
tures, such as improved blading and housing design, jet-flap flow 
control for both impeller blades and inlet guide-vanes, cut-off reso- 
nator and adequate rotating-stall margin. The advantages offered by 
the AOD fan to the utilities appear to be quire significant and com- 
prise smaller fan diameters, lower power costs, damping out of 
noise, pressure pulsations and torque oscillations, means for dynam- 
ic stabilization of air/gas combustion system, blade erosion allevi- 
ation and finally means for boiler implosion protection. A simple 
cost evaluation indicates that the AOD fan will cost some 11% 
more than the current fan with constant RPM drive, but it will 
offer the return of some 14% power saving at the MCR point. On 
the other hand, a current fan with electric variable-speed drive, 
while matching the AOD efficiency at the MCR point, will cost 
some 55% more. Finally, a comparison has been made against the 
two-stage controllable-pitch ID axial fan: one AOD centrifugal fan 
can replace it at half the cost, with better maximum efficiency, 
higher reliability, lesser noise, lower tip-speed and much lower ero- 
sion. 


21721 (EPRI-CS—2206, pp 2.115-2.130) ——_. of the 
three-dimensional potential flow of centrifugal draft fans. 
Whirlow, D.K.; Goldschmied, F.R.; Farn, C.L.S. (Westing- 
house Electric Corp., Pittsbur; PA). Jan 1982. NTIS, PC 
A23/MF AO1. Order Number DE82901910. 
From Symposium on power plant fans-state of the art; In- 
— IN, USA (14 Oct 1981). 
¢ three-dimensional incompressible potential flow in a 
cunts aad eae emaainanen st aeietone 
gram. Detailed computations have been carried out on a CDC 7600 
system for the case of an experimental fan where the blade static 
pressure distribution, the outlet pressure and flow and the efficiency 
had all been measured. The Kutta condition at the blade’s trailing- 
edge has been found to be satisfied acceptably well by a linear 
combination of multiple runs, yielding a blade static pressure distri- 
bution well verified by the available test data. Also, up to stall, the 
predicted pressure/flow points were in excellent agreement with 
the test data if the theoretical pressure was multiplied by the ex- 
perimental efficiency. Thus this method should provide a powerful 
tool for the design and development of better draft fans for fossil- 
fuel power-plants. 


21722 (EPRI-CS—2206, pp 3. os om. Dynamics of power 
plant fan-foundation-soils systems. Medearis, K.G. Jan 1982. 
NTIS, PC A23/MF A01. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

The dynamic response of large fan systems continues to be a 
problem at numerous power plants. Excessive system vibrations 
have resulted in many costly shutdowns. The component believed 
to be causing the fan vibration problem, i.e., fan rotor and wheel, 
bearings, pedestals, supporting foundation, supporting structure, site 
soil conditions, etc., is usually the subject of debate and conjecture. 
Fan unbalance typically creates the dynamic excitation, thus the 
manufacturer is frequently blamed for any problems on the premise 
the fan system is lacking. Conversely, the fan manufacturer often 
holds the opinion that an inadequate foundation has been provided 
by the power utility or its engineer. The actual cause is usually re- 
lated to the dynamic characteristics of the total fan system, which 
includes all of the cited components. There has, unfortunately, been 
only minimal recognition of this situation. The total vibratory 
system analysis recommended herein includes supporting soil, struc- 
ture, foundation, pedestals, bearings, fan housing, fan rotor and 
wheel, drive motor, etc. Modal dynamics analysis is utilized for 
purposes of adequacy and efficiency in representing all of the cited 
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components. and the more than one hundred associated system de- 
grees-of-freedom. Such analyses provide good, although not exact, 
results for the complex fan-foundation-soil interaction problem. An 
exactsolution is virtually unattainable, and would be limited by 
variations in pertinent parameters, regardless. The system response 
problem is quite complex. The dynamic analysis is thus, at best, 
very difficult, especially considering that a slight difference in a key 
system frequency can cause a significant difference in a key system 
response. The responses of the specific, total fan-foundation system 
must be evaluated before a correct conclusion can be reached. 


21723 (EPRI-CS—2206, pp 3.25-3.56) Impact of draft 
system design on fan erosion. Menguturk, M. (Westinghouse 
Research and Development Center, Pittsburgh, PA); Petle- 
vich, W.; Sverdrup, E.F.; Roberts, G.H. Jan 1982. NTIS, 
PC A23/MF AOl. ‘Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA oe Oct 1981). 

We have deve! loped the computational techniques that make 
possbile the calculation of localized particle concentrations at var- 
ious stations in a complicated ductwork system. If done by comput- 
er, the multiplication of 10 x 10 matrices and the computation and 
summing of the particle accumulating characteristics for all of the 
differing particle sizes is tractable. The beginning of a computerized 
program has been assembled. We have additional work to do to in- 
corporate settling, nozzles, turns with more than one turning vane, 
automated handling of parallel branches, and the streamlining and 
debugging that always accompanies converting a research program 
to a production program. Bends concentrate the large erosive parti- 
cles in the flow adjacent to their outer wall. A second bend turning 
the flow out of the plane of the first will throw large particles into 
the outside corner of the flow - significantly increasing the danger 
of accelerated erosion. Particles smaller than about 50 ym are not 
shifted significently by the turns. To avoid concentrating particles, 
tall narrow bends sized for low conveying velocities should be 
used. Turning vanes create jets of high localized particle concentra- 
tions in ductwork carrying gases with large concentrations of parti- 
cles larger than 50 um. Consideration should be given to turning 
without vanes and removing the particles and gas flowing along the 
outside wall of the bend to achieve erosion control. Settling will be 
important under some conditions. Under our example conditions in 
a 300°F gas flow at the exhaust end of a precipitator, 125 ym parti- 
cles require about 120 ft before 10% of them have settled out. 


21724 (EPRI-CS—2206, pp 3.57-3.77) Air/gas system 
dynamics of fossil fuel power plants-pulsations. Wormley, 
D.N. (Massachusetts Inst. of Tech., Cambridge); Rowell 
D.; Goldschmied, F.R. Jan 1982. NTIS, PC A23/MF AOl1. 
Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

A computer based mathematical model has been developed 
which is useful for studies of fossil fuel plant air/gas system stabil- 
ity, surging, transient response to changes in damper settings and 
propagation of disturbances generated by fans and other equipment. 
Experimental studies conducted at 125 MW and 500 MW plants 
have identified low frequency periodic oscillations resulting from 
air preheater rotation and higher frequency disturbances resulting 
from forced draft, induced draft and gas recirculation fans. A labo- 
ratory test facility has been constructed to characterize centrifugal 
fan disturbances in detail. Fan disturbances in nonstalled operation 
consist of general noise plus discrete rotational frequency and har- 
monic disturbances. Installed operation significantly increased levels 
of disturbance are generated at frequencies approximately 2/3 and 
4/3 of fan rotation which correspond to rotating stall. 


21725 (EPRI-CS—2206, pp 3.78-3.101) Air/gas system 
dynamics: fossil fuel power plants, implosions. Kirchmeier, 
W.E. Jr. (Gilbert/Commonwealth, Jackson, MI). Jan 1982. 
NTIS, PC A23/MF AO1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Through field testing and digital computer modeling, Gil- 
bert/Commonwealth has amassed a large volume of data relating to 
air/furnace/gas path dynamics. Particular emphasis has been placed 
on the furnace implosion problem for both new plants and retrofit 
projects. This paper presents a summary of the field testing pro- 
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gram and the results of our computer studies. As a result of our 
studies, the following general conclusions are presented: (1) no one 
control of tripping scheme provides adequate protection for all 
units; (2) reinforcing the boiler to withstand maximum ID fan head 
at 90 degrees is always 100 percent effective; and (3) computer 
models can be used effectively in mechanical and control system 
design. Some 34 more specific conclusions or recommendations are 
given. (LTN) 


21726 (EPRI-CS—2206, pp 3.102-3.112) Unstable behav- 
ior of power plant fans operating in parallel. Armor, A.F. 
(Electric Power Research Inst., Palo Alto, CA). Jan 1982. 
NTIS, PC A23/MF A011. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

A balanced draft conversion at Georgia Power, Plant Bowen 
was accomplished early in 1981. On completion of the changeover, 
the four induced draft fans for unit 2 exhausted via a common 
outlet plenum to a single stack. Pre-operational tests in February 
1981 revealed that the four fans behaved in a nonstable manner, 
with speed and pressure variations and with quite severe, random 
motor amperage swings as high as 200 amps over a period of less 
than 30 seconds. The cause of this instability is still under investiga- 
tion at Georgia Power. Unstable behavior of fans operating in par- 
allel is not uncommon for certain fan types incorrectly matched 
with the system and can result in hunting, no single stable operating 
point and potential gross overloading of one or more fans. The area 
of instability increases with the number of fans connected together. 
With four fans operating in a precise parallel configuration, it is 
particularly important to carefully match fans with the system or it 
may be difficult to operate out of the unstable zone. The usual cor- 
rective measures for 2 fans operating in parallel, may be unsuccess- 
ful for 3 or more fans. For similar fans operating at different speeds 
a further complication can occur since under certain conditions one 
or more of the parallel fans may not be able to contribute any flow. 
This implies careful speed matching and control. 


(EPRI-CS—2206, pp 4.1-4.29) Influence of capital 


costs on the economic selection of boiler fans and drives. 
Nolte, F.S. Jan 1982. NTIS, PC A23/MF A0Ol. Order 
Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Below about 500 MW, this study shows centrifugal fans with 
variable inlet vanes to have the lowest first cost. Economic analyses 
show that the PAM-2 speed drive will payout in from 8 to 10 years 
on 150 MW units. Above 500 MW, the axial fan not only had 
lowest first cost but also lowest evaluated cost over the life of the 
unit. The studies show that one must consider many variables in 
making the fan and fan drive decision. Plant size has an effect on 
which scheme looks attractive as has the capacity factor at which 
the plant is operated. In these days where capital for plant con- 
struction is in short supply, the variable inlet vane schemes are 
lowest first cost only below about 500 MW above which axial fans 
show lowest first cost. This study must not be used as a definitive 
answer to the question of choice of fan or fan drive. It shows the 
results from using a particular but limited amount of price informa- 
tion from only two fan manufacturers and using a particular set of 
economic factors typical of utility service. Its purpose was to point 
the way toward what choices should be investigated in depth and 
what can be eliminated without further consideration. 


21728 (EPRI-CS—2206, pp 4.30-4.49) Prediction, mea- 
surement, and control of power plant draft fan noise. Hoover, 
R.M.; Wood, E.W. Jan 1982. NTIS, PC A23/MF AOl. 
Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

In this review of the state of the art of draft fan noise and its 
control within the power industry, we concentrate primarily on 
forced-draft and induced-draft fans. However, it should be recog- 
nized that all types of fans are noise sources and, as such, are po- 
tential noise problems. These include gas recirculation fans, primary 
air fans, ventilation fans, and cooling tower fans. We believe that it 
is safe to say that the noise potential for forced-draft fans is well 
recognized throughout the industry. However, this is not quite true 
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for induced-draft fans. There is not only less recognition of noise 
from induced-draft fans than from forced-draft fans, but also less 
understanding by everyone involved, including acoustical consult- 
ants. This is due in part because induced-draft fan systems are more 
complex and difficult to study than are forced-draft fan systems. 
Consequently, in this paper, while including some discussion of 
forced-draft fans, we emphasize the problems associated with in- 
duced-draft fans. We make reference to the ASHRAE Systems 
Volume of 1976 and 1980, and to the Electric Power Plant Envi- 
ronmental Noise Guide published by the Edison Electric Institute 
in 1978, as the most directly applicable references. We also include 
a bibliography of some pertinent recent articles on the subject of 
fan noise for those who are interested in a more detailed discussion 
that can be included in this review paper. 


21729 (EPRI-CS—2206, pp 4.50-4.56) Use of adjustable 
frequency, variable speed motor driven induced draft fans at 
Bay Shore Station. Mitchell, T.W.; Seward, J.E. (Toledo 
Edison Co., OH). Jan 1982. NTIS, PC A23/MF AOl1. Order 
Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Due to mandated air pollution control compliance, Toledo 
Edison modified the flue gas flow of its Bay Shore Station. Modifi- 
cation included new induced draft fans with solid state variable 
speed drives. Toledo Edison has experienced high reliability and 
high availability of the drives, although numerous trips plagued the 
start-up phase. 


21730 (EPRI-CS—2206, pp 4.57-4.67) LD. fan wheel re- 
placement: a case study. Readle, R.J. (Indianapolis Power 
and Light Co., IN). Jan 1982. NTIS, PC A23/MF AOl. 
Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

This case study summarizes the experience with two heavy 
duty air foil induced draft fans at the Petersburg Generating Station 
of Indianapolis Power and Light Company. These fans were retro- 
fitted to a pressurized Combustion Engineering boiler on Peters- 
burg Unit No. 2 rated at 450 MW net. In addition, the study covers 
the planned removal and replacement of the I.D. fan wheels, hous- 
ing liners, and inlet vane assemblies. The actual replacement work 
is scheduled for February 28, 1982 to April 18, 1982. 


21731 (EPRI-CS—2206, pp 5.1-5.21) Controlling fan vi- 
bration: case histories. Smith, D.R.; Wachel, J.C. Jan 1982. 
NTIS, PC A23/MF AO1. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

The first step in defining and solving vibration problems is to 
determine if the vibrations are due to (1) high level excitation, or 
(2) low level excitations which are amplified by the coincidence of 
one or more natural frequencies. If the excitations are high, the so- 
lution is generally to reduce the energy level. If coincidences of 
resonance exist, the solution is to modify the system to change the 
natural frequencies away from the excitation frequency. The most 
difficult vibration problems to analyze and solve are those which 
have several resonances at the same frequency which increases the 
cross coupling and interaction between the resonances. Detailed 
field tests coupled with analytical analyses are generally required to 
separate and identify the excitation sources and their amplitudes 
and the system natural frequencies. Equipment can be easily trans- 
ported to the field for on-site data analysis. A typical field instru- 
mentation setup includes a minicomputer, real time analyzer, trim 
balance analyzer, multi-channel FM recorder, oscilloscopes, signal 
conditioning amplifiers and integrators, and X-Y plotters. In com- 
plex problems minicomputers are used to gather and process sever- 
al data channels simultaneously and plot the vibration mode shapes. 
Multi-channel telemetry systems can be used to collect data such as 
strain and temperature on the shaft and blades during on-line 
conditions.The objective of this paper is to illustrate techniques to 
identify and solve fan vibration problems; however, these tech- 
niques are also routinely applied to solve vibration problems on 
other types of rotating and reciprocating equipment. Some of the 
more unique fan vibration problems analyzed by SwRI have been 
selected for this paper to illustrate the diagnostic procedures and 
solution development. 
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balance, resonance in large fans. 
Leon, R.L. (Franklin Researc’ Center, Phi Philadelphia, PA). 
Jan 1982. NTIS, PC A23/MF A0Ol. Order Number 
DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

Techniques have been described which can be helpful in rec- 
ognizing the nature of a given once-per-rev vibration. As with all 
techniques, they must be used with care, making sure that all the 
data is valid, and that the results obtained from all the sensors lead 
to an overall, consistent interpretation of what's happening. When 
this is not the case, as sometimes occurs, the analyst must continue 
to dig until the reasons are apparent. The procedure for experimen- 
tally determining the pedestal support stiffnesses removes one 
major accuracy-robbing assumption when computer modeling the 
fan for rotor dynamics analysis. This analysis allows both a better 
understanding of the problem, and a cost effective means for evalu- 
ating potential solutions. 


21732 a gl ae i 320-5-30) Be Repeseing out un- 


21733 aah gy er pp 5.39-5.53) On-line monitor- 
ing of “it plant draft fan areas. Kaiser, W.D.; 
Malosh, J.B. (Battelle Columbus Labs., OH). Jan 1982. 
NTIS, PC A23/MF AO01. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

This paper is concerned with fan problems that are encoun- 
tered in power plants and the techniques for on-line monitoring to 
detect these problems before they become catastrophic failures. 
Some of the problems are performance shortfall, control system 
malfunction, lubrication system and bearing failures, and excessive 
vibration. The causes of these problems will be discussed. For ex- 
ample, corrosion, erosion, direct build-up, cracking and breaking of 
components, changes in operating parameters, and weakening of 
foundations can cause excessive vibration, bearing failure, addition- 
al component breakage, and general degradation of the fan. Tech- 
niques for selecting and installing on-line monitoring equipment for 
aerodynamic performance measurements and vibrations also will be 
discussed. 


21734 (EPRI-CS—2206, pp 5.54-5.69) Retrofitting in- 
duced-draft fans: a case study of Homer City Units 1 and 2, 
Conemaugh Units 1 and 2. Barron, J.W. Jan 1982. NTIS, PC 
A23/MF A011. Order Number DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

The Homer City and Conemaugh generating facilities, locat- 
ed in southwestern Pennsylvania, are two major mine mouth sta- 
tions operated by Pennsylvania Electric Company. A general dete- 
rioration of boiler and plant conditions necessitated conversion of 
these four super critical steam generating units from forced draft to 
balanced draft operation. Two axial flow, variable pitch induced 
draft fans were installed per unit as a result of their superior overall 
operating efficiency, flow rate capability per fan and a highly effec- 
tive boiler air flow control at low flow requirements. Selection of 
Novenco fans (a licensee of Nordisk Ventilator Company) was 
based on the lowest initial cost and operating information demon- 
strating satisfactory performance of smaller fans of a similar design 
on European coal fired boilers since 1954. Also at the time these 
fans were selected (late in 1974, early 1976, respectively), fans of 
comparable size were installed and had shown satisfactory operat- 
ing experience at Pennsylvania Power and Light’s Martins Creek 
Station on oil fired service. This paper presents (1) a brief descrip- 
tion of the generating units at each station, (2) a summary of oper- 
ating and maintenance experience from the time of installation of 
the fans at both stations until today, (3) a description of all major 
problems encountered, corrective action taken and end results 
showing greatly improved fan reliability and availability, (4) con- 
clusions and recommendations drawn from our experience, and (5) 
benefits of induced draft fans. 





21735 (EPRI-CS—2206, pp 5.70-5.77) Field determina- 
tion of fan performance curves and modifications to ong 
Sah dmsls cruel en Geemmesed Usk He 1. @ 
R.M.; Higazy, M.A.; Roller, W.R. (Detroit Edison Co. 
MI). Jan 1982. NTIS, PC A23/MF AOl. Order Number 
DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981 

The shape of fan static —- curves is a key factor in 
determining how the draft control system will respond to sudden 
disturbances such as loss of fuel. The method developed to field 
measure the static performance curves, including the stall curve for 
axial flow, induced draft fans on an 800 MW unit is discussed as 
well as field modifications to reduce main fuel trip pressure excur- 
sions. The opening sections will acquaint the reader with the basic 
furnace implosion problem and the particular problems associated 
with Greenwood Unit 1. This will be followed by a more detailed 
discussion of how the fan static performance curves influence the 
dynamic draft control characteristics and the method used to field 
measure the performance curve for a Greenwood Unit 1 ID Fan. 


21736 (EPRI-CS—2206, pp 5.78-5.90) ID fan perform- 
ance and noise: a case history of and improvements. 
Bell, R.J.; Strong, W.F.; , J.C.; Beck, D.C. Jan 
1982. NTIS, A23 AOl. Order Number 
DE82901910. 

From Symposium on power plant fans-state of the art; In- 
dianapolis, IN, USA (14 Oct 1981). 

In the Spring of 1979, Northern Indiana Public Service 
Company (NIPSCo) was considering the addition of silencers to 
the I.D. fans at Michigan City Generating Stations (MCGS) Boiler 
12. Preliminary noise surveys indicated that the primary source of 
community complaints was noise emanating from the Boiler 12 
stack. This paper summarizes the efforts to reduce complaints from 
the community and to improve I.D. fan performance. Stone and 
Webster Engineering Corporation (S and W) was selected by 
NIPSCo to coordinate this effort. S and W engineers performed the 
noise and vibration analysis, NIPSCo’s Performance-Analysis and 
Evaluation Group performed the I.D. fan performance tests and 
Dynatech R/D Company performed the model tests. The results of 
the program were a significant saving in overall fan power con- 
sumption and virtual elimination of community complaints. 


21737 (EPRI-EA—2084, 1.1-1.38) Cogeneration: a 
utility point of view. Sawer . (Pacific Gas and Electric 
Co., San Francisco, CA). Oct 1981. NTIS, PC A99/MF 
AOl. Order Number DE82900985. 

In Cogeneration and central station generation. 

The ific Gas and Electric Co. and ® believes co- 
generation projects should be developed if they are environmental- 
ly and economically sound. PG and E’s experience in developing a 
cogeneration program to assess cogeneration potential, to evaluate 
cogeneration proposals, and for developing cogenerating projects 
which meet regulatory constraints and which are technically, eco- 
nomically, and environmentally competitive with non-cogeneration 
alternatives are discussed. (LCL) 


(EPRI-EA—2084, pp 5.1:3.14) EXUD total energy 
demonstration in Jersey City, New Jersey: a report on oper 
ation. Rothenberg, J.H. t. of Housing and Urban De De- 
velopment, Washington, ); Friedman, N.R. Oct 1981. 
NTIS, PC A99/MF A0O1. Order Number DE82900985. 

In Cogeneration and central station generation. 

In the early 1970s, the Department of Housing and Urban 
Development (HUD) undertook a program to evaluate utility deliv- 
ery mechanisms specifically, total energy systems in the multifamily 
sector. The site, at Jersey City, NJ, consists of 486 residential units 
in six medium- and high-rise, high-density buildings; 46,000 ft* of 
commercial space; a grade school and a swimming pool on a 6.5 
acre site. A total energy plant provides electricity, hot water for 
space heating and domestic hot water, and cold water for air cool- 
ing. Full site occupancy began in 1974, with the total energy plant 
in operation. The site includes a pneumatic trash collection (PTC) 
system which collects all of the solid waste generated on the site. 
The National Bureau of Standards (NBS) was funded by HUD for 
the demonstration performance analysis including instrumentation, 
data collection and analysis and reporting. The site was heavily in- 


ERA VOL. 7, NO. 8 / 2630 


strumented and data were collected and reported for a 2-y po 
from Nov 1975 to Nov 1977. Both technical and economic data 
were collected as part of the NBS program and are reported here. 
An interim report was released by the NBS in July 1977. It cov- 
ered operation for a 1-y period from Nov 1975 through Oct 1976. 
In it, calculations indicated that an alternative conventional central 
plant using purchased electrical power, oil fired boilers, and absorp- 
tion chillers would have required 17.3% more fuel than the Jersey 
City Total Energy (JCTE) plant consumed.This corresponds to 
160,000 gal of fuel oil for the 1-y period. With plant modifications 
and adjustments made subsequently, it is now estimated that a con- 
ventional plant as described above would require 24% more fuel; 
corresponding to 240,000 gal of fuel oil (Number 2) annually. 
During the evaluation period, approximately 40% of the heat re- 
quired on site was the by-product of power generation, and 80 to 
90% of the available waste heat was utilized. 


21739 (EPRI-EA—2084, p 1-6.17) Project financing 
of central station cogeneration Retitien Smith, D.G. (Blyth, 
Eastman and Dillon Co., New York, NY). Oct 1981. NTIS, 
PC A99/MF AOl1. Order Number DE82900985. 

In Cogeneration and central station generation. 

The purpose of this presentation is to provide an overview 
of project financing and to discuss its applicability to the financing 
of large, central station cogeneration facilities involving both indus- 
trial and utility participants. Central station cogeneration facilities 
(100 MW or greater) are emphasized only because the cost effec- 
tiveness of a project financing can be more clearly demonstrated. 
This does not imply, however, that smaller facilities should not be 
financed in such a manner. It simply means that the additional 
transaction costs may outweigh the quantitative advantages of a 
project financing when applied to smaller units. Financing on a 
project basis is also emphasized because of the unique characteris- 
tics of a cogeneration facility and because it affords the most flexi- 
bility in combining the often diverse objectives of the utility and 
industrial sponsors. The paper is divided into four major sections. 
The first section presents a general overview of project financing, 
with a focus on the interplay of the various elements that constitute 
a project financing. Section two addresses those specific aspects of 
cogeneration that make project financing an appropriate choice. 
The third section discusses certain financing structures that are suit- 
able to the financing of cogeneration facilities on a project basis. 
Section four outlines the major steps required to implement this 
type of financing. 


21740 (EPRI-EA—2084, pp 7.1-7.21) Key factors to co- 
generation joint ventures: an improved investment decision 
process. Golden, W. (Resource Planning Associates, Cam- 
bridge, MA). Oct 1981. NTIS, PC A99/MF AOl. Order 
Number DE82900985. 

In Cogeneration and central station generation. 

Following introductory remarks on the advantages of joint- 
venture cogeneration investment in industrial parks, key issues are 
reviewed which must be resolved in order to initiate a joint venture 
successfully, and some opportunities are identified for improving 
the joint-venture investment decision process for cogeneration. 


(LCL) 


21741 (EPRI-EA—2084, pp 16.1-16.22) Diesel engine as 


a cogeneration option. Murgatroyd, W. (Imperial Coll., 
London, England). Oct 1981. NTIS, PC A99/MF AOl. 
Order Number DE82900985. 

In Cogeneration and central station generation. 

The merits of using diesel engines, gas turbines or back pres- 
sure (BP) steam turbines for the cogeneration of electricity and 
process heat are compared on the basis of industrial heat demands, 
cogeneration plant size requirements, flexibility of operation, fuel 
requirements, capital and operating costs, and air pollution effects. 
It is concluded that the reasons for the traditional unique associ- 
ation of BP turbines with cogeneration are no longer applicable. 
Compared with gas turbines and diesel engines they are significant- 
ly inferior from the points of view of energy conservation and re- 
source conservation. It is important for policy makers, legislators 
and legal rule-making bodies to recognize this. In a range of plant 
sizes which covers approximately half the industrial heat demand, 
the diesel-based cogenerator is outstanding as a resource conserving 
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device. Diesels can save almost twice as much gas or oil as a gas 
turbine for a given heat demand. In this size range no coal-burning 
alternative exists. If coal-burning gas turbines become available, 
they are likely to be competitive only at the top end of this size 
spectrum. Current environmental legislation adversely affects the 
diesel engine. A more logical and enforced offset procedure, cou- 
pled with foreseeable engine developments, could remove this dis- 
advantage. (LCL) 


(EPRI-EA—2084, pp 19.1-19.13) Combustion tur- 
co-generation mover. Comtois, W.H. (Wes- 
ouse Electric Corp., Pittsburgh, PA). Oct 1981. NTIS, 
A99/MF AOl1. Order Number 82900985. 

In Cogeneration and central station generation. 

One of the conservation objectives of the federal govern- 
ment is to reduce industrial consumption of fuel, especially oil and 
natural gas. One of the means by which this objective is to be ac- 
complished is called cogeneration, a newly coined work for a 
rather old technology. It simply means the simultaneous production 
of work, usually in the form of electrical energy, and process heat, 
usually in the form of steam. Review of basic thermodynamic 
cycles reveals that they are not all equally suited to the task. One 
of them, the Brayton cycle, stands out as ideally suited for cogener- 
ation. The Brayton cycle is the basis for the combustion turbine. 
This report reviews the principal cycles used for electric power 
generation and shows why the combustion turbine is the best suited 
of all the currently used prime movers for co-generation applica- 


os EA—2084, pp 23.1-23.19) Investment op- 
portunities in cogeneration. Gordon, R.H.; DeRienzo, P.P. 
(DRAVO Co-generation Co., New York, NY). Oct 1981. 
NTIS, PC A99/MF AOl1. Order Number DE82900985. 

In Cogeneration and central station generation. 

Four case studies of cogeneration facilities have been select- 
ed for description from a series of cogeneration studies performed 
by Dravo Cogeneration Company as illustrative of the spectrum of 
conditions encountered. Different fuel types (coal, refuse derived 
fuel, and natural and coal-derived low Btu gas, steam and gas tur- 
bine cycles, various types of industrial suppliers and users, both 
grassroots community and add-on plant types and several owner- 
ship/financing options (industrial joint venture, joint industrial/util- 
ity ownership and third party ownership through a leveraged lease) 
are considered. Conditions are described for each case study to 
demonstrate why cogeneration can be an attractive financial ven- 
ture in some instances and not in others. The results defy general- 
ization. Nevertheless, certain contributing factors are significant and 
are discussed in detail. They include: owner requirements regarding 
redundancy and backup for a reliable energy supply, competing 
steam and electricity rates, plant size and capacity factors, required 
rates of return and financing methods. In each case cited the indig- 
enous electric company has shown interest in participating in the 
venture or accepting the surplus power. For the specific venture 
conditions, the investment opportunity is evaluated in terms of rates 
of return that are no less than the hurdle rates for sound invest- 
ments attributable to the participating industrials. Additionally, the 
cost of energy from cogeneration must be less than that from alter- 
native sources, including purchased electricity. 


21744 (PB—81-875221) Cooling towers: design and per- 
formance. January, 1973-August, 1981 (citations from Infor- 
mation Services in Mechanical Engineering Data Base). 
Report for Jan 73-Aug 81. (National Technical Information 
Service, S a VA (USA)). Aug 1981. 136p. NTIS 
PC NOi/MF 01. 

This bibliography from world literature describes the appli- 
cations of cooling towers for air conditioning and machinery cool- 
ing. Items discussed include binary cooling tower system for water 
conservation, dry cooling of power plants, cooling tower ice pre- 
vention systems, and chemical treatment of cooling towers. (Con- 
tains 180 citations fully indexed and including a title list.) 


21745 (PNL—4115) 
studies of adiabatic ( 

with thermal energy storage. omg Fog cere nore North- 
west Lab., Richland, WA (USA); Acres American, Inc., 

Columbia, MD). Nov 1981. Contract ACO06-76RL01830. 
216p. NTIS, PC A10/MF A0Ol. Order Number 
DE82005483. 

The objective of this study was to perform a conceptual en- 
gineering design and evaluation study and to develop a design for 
an adiabatic CAES system using water-compensated hard rock cav- 
erns for compressed air storage. The conceptual plant design was to 
feature underground containment for thermal energy storage and 
water-compensated hard rock caverns for high pressure air storage. 
Other design constraints included the selection of turbomachinery 
designs that would require little development and would therefore 
be available for near-term plant construction and demonstration. 
The design was to be based upon the DOE/EPRI/PEPCO-funded 
231 MW/unit conventional CAES plant design prepared for a site 
in Maryland. This report summarizes the project, its findings, and 
the recommendations of the study team; presents the development 
and optimization of the plant heat cycle and the selection and ther- 
mal design of the thermal energy storage system; discusses the se- 
lection of turbomachinery and estimated plant performance and 
operational capability; describes the control system concept; and 
presents the conceptual design of the adiabatic CAES plant, the 
cost estimates and economic evaluation, and an assessment of tech- 
nical and economic feasibility. Particular areas in the plant design 
requiring further development or investigation are discussed. It is 
concluded that the adiabatic concept appears to be the most attrac- 
tive candidate for utility application in the near future. It is oper- 
ationally viable, economically attractive compared with competing 
concerns, and will require relatively little development before the 
construction of a plant can be undertaken. It is estimated that a util- 
ity could start the design of a demonstration plant in 2 to 3 years if 
research regarding TES system design is undertaken in a timely 
manner. (LCL) 


21746 (UCRL—50025-81-1, pp 17-20) On-line neutron 
activation analysis of coal with high-speed spectroscopy. 1 
Apr 1981. NTIS, PC A03/MF A0Ol. Order Number 
DE82005850. 

In Electronics Engineering Department. Quarterly report 
No. 1, 1981. 

We have developed a new spectrometer that makes possible 
for the first time the on-line analysis of coal to be burned in a 
power-generating plant. Gamma rays from the irradiated coal are 
detected by a Ge(Li) detector. Very high throughput is achieved, 
with rates up to 150,000 counts per second. The innovation most 
responsible for the achievement of such a high throughput is the 
use of time-variant filtering. 


21747 Tennessee Valley Authority's atmospheric fluidized 

bed combustion projects. Mayfield, M.J.; Manaker, A.M.; 

Simmons, J.E.; Withers, H.W. (Tennessee Valley Authority, 

Chattanooga). pp 599-623 of Advances in coal utilization 

et aed IV. Chicago, IL; Institute of Gas Technology 
1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The Tennessee Valley Authority (TVA) is in the process of 
demonstrating that atmospheric fluidized bed combustion (AFBC) 
is an efficient, environmentally acceptable, and technically feasible 
method that can be utilized by the electric utility industry for the 
direct combustion of coal. TVA’s activities in the development of 
this technology include: design, construction, and testing of a 20- 
MW AFBC pilot plant; conceptual design of a 200-MW AFBC 
demonstration plant; preliminary design study of a 200-MW circu- 
lating fluidized bed (CFB) boiler demonstration plant; a feasibility 
study for retrofitting an existing conventional pulverized coal-fired 
boiler with an AFBC boiler; and the technical support programs to 
augment key design features in the areas of bed feeding, recycle, 
mathematical modeling, load following, materials of construction, 
and other advanced fluidized combustion techniques. Based on the 
study results and the technical progress made during the last few 
years, it appears that AFBC may offer utilities significant advan- 
tages over competing technologies for coal-fired power plants. 
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21748 Advances in pressurized fluidized bed steam cycle 
technology. 


Boericke, R.R. (General Electric Co., Schenec- 
pp 645-664 of Advances in coal utilization tech- 
IV. Chicago, IL; Institute of Gas Technology 


From Symposium on advances in coal utilization technology 


IV; Denver, CO, USA ae or 1981) 
The pressurized flui bod combustor into combined 


cycle (PFB/CC) power plant offers significant advantages in emis- 
sions, cycle efficiency, and capital and operating costs, compared 
with conventional coal fired electric power stations. Considerable 
progress has been made in recent years in developing the technol- 
ogy to the present point where a commercial demonstration is the 
next logical step to establish operational suitability and economics 
under actual use conditions. The design of a full size (200 to 250 
MWe) power plant module has been established based on the exist- 
ing experimental data base. This module provides an overall effi- 
ciency of 38.5% using commercial equipment at an installed capital 
cost lower than for a conventional pulverized coal plant with add- 
on scrubbers for SO. control. The durability of gas turbine materi- 
als is assured by the low (1450°F) inlet temperature, as demonstrat- 
ed in actual PFB tests. The scaleup of the combustor design has 
been demonstrated in the 80 MWth IEA facility at Grimethorpe, 
England. Growth of the PFB/CC cycle is foreseen through on- 
going research in materials development and gas cleanup. Currently 
identified materials show significant promise with gas turbine inlet 
temperatures as high as 1650°F, when used together with an im- 
proved particulate removal device. Capital costs of this advanced 
cycle should remain competitive with the first generation cycle due 
to the elimination of supplementary particle removal downstream 
of the turbine to meet the EPA limits on total particulates. The 
overall cycle efficiency of this advanced PFB/CC system should be 
above 40 percent. Still further improvement in PFB/CC efficiency 
is possible by adding a coal devolatilizer which provides fuel for 
supplementary firing downstream of the PFB. 


21749 Technical considerations in switching to gas de- 
rived from coal in utility boilers. Winsor, L. (Gibbs & Hill, 
Inc., New York, NY). pp 665-697 of Advances in coal utili- 
zation technology IV. Chicago, IL; Institute of Gas Tech- 
nology (1981). 

From Symposium on advances in coal utilization technology 
IV; Degeer, 6 CO, USA (20 Apr 1981). 

The Northeast is highly dependent upon imported oil for 
electric power generation. New York State alone depends upon oil 
to provide the fuel for nearly 12,000 megawatt hours/hour of elec- 
tric power. The price of low sulfur (0.3 percent) No. 6 fuel oil, 
which currently costs in excess of $5.00/MM Btu in the State of 
New York, is expected to escalate at a faster rate than the general 
economy. A substantial portion of this oil is obtained from foreign 
sources. Currently, international problems cause concern about the 
reliability of this supply. A portion of the imported oil can be dis- 
placed by the direct use of coal in boilers originally designed for 
coal firing. However, boilers not designed for coal firing are not 
easily converted to coal firing. Furthermore, environmental con- 
straints pertaining to sulfur emissions and byproduct sludge disposal 
may preclude the direct burning of coal, thereby leaving the use of 
a gaseous fuel derived from coal as a logical alternative. This paper 
discusses pertinent technical aspects of burning low- or medium-Btu 
gas produced from coal in power plant boilers designed to burn 
coal or oil. Included in the analysis are the effects of power plant 
requirements and constraints, low- and medium-Btu coal gasifica- 
tion system compatibility with the power plant, and overall system 
efficiencies. Other alternatives, such as liquid fuels from coal and 
combined cycle, while viable alternatives, are not considered in this 
paper. 


21750 Avco gasifier in a combined cycle power plant. 
White, G.A.; Stickler, D.B.; Rosenberg, C.W. Jr.; Gannon, 
R.E. (Avco Everett Research Lab., Inc., Everett, MA). pp 
699-717 of Advances in coal utilization technology IV. Chi 
cago, IL; Institute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Because the gas turbine section of an integrated coal gasifi- 
cation combined cycle power plant operates at a higher tempera- 
ture, it has the potential to generate electricity more efficiently than 
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the steam turbine section. The maximize the coal pile to bus bar ef- 
ficiency, it is, therefore, important to emphasize power production 
from the gas turbine section of the plant. An obvious way to do 
this is to obtain maximum fuel value from the coal as fuel gas to 
drive the gas turbine. The Avco Gasifier employs an advanced 
design concept which capitalizes on the increased yield of volatiles 
when coal is pyrolyzed at high temperatures and at heating rates 
greater than 1000°C per second. The volatiles thus released under- 
go rapid gas phase reactions with steam to produce a high yield of 
fuel gas enhanced by additional hydrogen generated from the disso- 
ciation of steam. Since the design is based upon rapid gas phase re- 
actions, the high yields are obtained in residence times of less than 
100 milliseconds. Thus, the penalty of increased reactor size re- 
quired by heterogeneous steam-carbon reactions is avoided. The 
result is a compact, highly efficient gasifier. The design of the gasi- 
fier and its integration into a combined cycle power plant is dis- 
cussed. 


21751 Coal slurries as alternate utility boiler fuels. 
Manfred, R.K. pp 719-729 of Advances in coal utilizaton 
technology IV. Chicago, IL; Institute of Gas Technology 
(1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Utilities are considering options for converting boilers now 
firing oil to firing coal. In cases where direct conversion is imprac- 
tical, two near-term options are presented by the use of coal-oil 
mixture (COM) and coal-water slurry (CWS). Demonstration proj- 
ects are being conducted by several utilities. In addition, a study 
sponsored by EPRI is being conducted by a team which includes 
ARCO, Bechtel and Combustion Engineering. The objective of this 
study is to provide guidelines for evaluating the effects of firing 
COM in oil-design boilers, and to predict costs of using COM. The 
paper presents some results of this work. Coal-water slurries are 
also being developed as an alternative fuel. The state of art of CWS 
preparation is in the development stage. The use of clean coal is 
desirable in order to minimize derating. Combustion tests have been 
conducted in test rigs and the results are encouraging, though not 
conclusive. Further development work leading to a utility demon- 
stration is planned. 
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REFER ALSO TO CITATION(S) 20763, 20766, 20767, 20768, 20769, 20770, 
20771, 20772, 20773, 20792, 21737, 22030, 22110, 22111, 22112, 22122, 23084, 
23211 


21752 (DOE/PC/30306—T4) Basic combustion and pol- 
lutant-formation processes for pulverized fuels. Quarterly 
technical progress report No. 4, 1 July 1981-30 September 
1981. Germane, G.J.; Smoot, L.D. (Brigham Young Univ., 
Provo, UT (USA). Combustion Lab.). 15 Oct 1981. Con- 
tract FG22-80PC30306. 44p. NTIS, PC A03/MF AOl. 
Order Number DE82002238. 

This contract study of basic combustion and pollutant forma- 
tion processes for pulverized solid fossil fuels includes coal-water 
mixtures and chars derived from coal pyrolysis, liquefaction or gasi- 
fication processes. The factors that affect the physical properties of 
coal-water mixtures (CWM) have been identified and characteriza- 
tion tests initiated to determine how these variables (e.g., solids 
loading, particle size, particle size distribution, additives) affect the 
coal slurries. A bench-scale apparatus consisting of a pressure vessel 
and an atomizing nozzle was designed and is being fabricated. This 
apparatus will assist in the development of handling and atomiza- 
tion techniques for the combustion tests. It will also aid in compar- 
ing viscosities of slurries of different solids loadings and coal types. 
Chars were obtained for characterization tests. A series of potential 
tests to characterize the chars was identified. Grading and sizing of 
the chars was begun as well as elemental analysis. Samples of the 
chars were sent to Phillips for CO2 reactivity tests to be performed. 
Coding for incorporation of swirling flows into the two-dimension- 
al coal combustion model (PCGC-2) was completed. Debugging 
was initiated and sample computations are performed for a gaseous, 
isothermal system for low swirl numbers. Convergence problems 
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were encountered when attempts were made to complete runs at 
higher swirl numbers. 


21753 (EPRI-CS—2126) Groundwater-quality monitoring 
at coal-fired power plants: status and review. Final report. 
Dooley, R.L.; Pacey, J. (Matrecon, Inc., Oakland, CA 
(USA); EMCON Associates, San Jose, CA (USA)). Nov 
1981. 100p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82901347. 

This report describes current efforts by coal-fired electric 
utilities to monitor groundwater at disposal sites handling flue gas 
desulfurization wastes, fly ash, bottom ash, and other combustion 
and cleaning wastes. In addition to discussing typical waste streams 
and available groundwater monitoring alternatives, federal and state 
regulations applicable to the disposal of utility wastes and their in- 
fluence on groundwater monitoring are evaluated. The strengths 
and limitations of current groundwater monitoring practices are 
pointed out and recommendations are made to improve the effec- 
tiveness and reliability of groundwater monitoring at utility disposal 
sites. 


21754 (EPRI-EA—421-Vol.2) Oxidant measurements in 
western power plant plumes. Volume II: data. Ogren, J.A.; 
Blumenthal, D.L.; Vand 1, A.H. ‘ene Research, 
Inc., Altadena, CA (USA). J Jul eae Naas NTIS, PC Al6/ 
MF "AOI. Order Number DE8290102 

A program of tracking the say from power plants in the 
Four Corners area of the southwestern United States was conduct- 
ed during the month of July 1976. This document is a collection of 
the reduced data from the study. It contains all the data including 
the aircraft data, meteorological (weather summaries and winds 
aloft), ultraviolet radiation, hydrocarbon, sulfate, and plant operat- 
ing data. There are eleven sections in this volume, ten of which 
correspond to one complete day of sampling. The remaining sec- 
tion contains meteorological, ultraviolet radiation, and plant operat- 
ing data for the day on which aircraft sampling was not performed. 
A detailed breakdown of hydrocarbon composition and concentra- 
tions is presented in Section M. 


21755 (PB—81-247421) Evaluation of the limestone dual 
alkali prototype System plant Scholz: system design and pro- 
gram plan. Final report Oct 78-Mar 80. Valencia, J.A.; Lunt, 
R.R.; Ramans, G.J. (Thyssen-CEA Environmental S ystems, 
Inc., New York (USA)). Aug 1981. 68p. NTIS, PC A04/ 
MF "AOI. 

The report describes the (Phase I) design of both a limestone 
dual alkali system at Gulf Power Co.'s Scholz steam plant and a 
related test program. The limestone dual alkali process will be 
tested at an existing 20 MWe prototype facility at the Scholz plant. 
The intent of the project is not only to demonstrate the technical 
feasibility of the process at a prototype level but also to supply 
technical and cost information related to the implementation of the 
process at a full commercial scale. The project is being carried out 
in three phases: Phase I, project planning; Phase II, procurement, 
recommissioning, and construction; and Phase III, startup, teating, 
decommissioning, and data analysis. Recommissioning costs at 
Scholz were about $800,000. Capital and operating costs (in 1979 
dollars) projected for a new 500 MW limestone dual alkali system 
based on the prototype experience are estimated to be $95/kW and 
4.5 mills/kWh, respectively. The process was developed by Com- 
bustion Equipment Associates, Inc. and Arthur D. Little, Inc.; 
CEA’s Air Pollution Division was sold to Thyssen-CEA Environ- 
mental Systems, Inc. in late 1980. 


21756 Advanced power plant siting in Ohio. Park, W.R. 
(Mitre Corp., McLean, VA); Kung, S.L.; Carlson, E.; 
Turner, J. pp 545-570 of Advances in coal utilization tech- 
“pet, IV. Chicago, IL; Institute of Gas Technology 
1 ; 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

This document reports the results of an assessment of coal- 
fired power plant siting needs and limitations in the state of Ohio in 
the 1980 to 2000 period under currently envisioned Federal and 
state environmental regulations. Siting limitations for that period 
due to air quality and water availability are compared for futures 
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with conventional pulverized coal-FGD power plants against fu- 
tures with advanced combined cycle power plants, either with a ga- 
sifier or a pressurized fluidized bed. The comparison shows that 
there is a very strong market opportunity for advanced power 
plants in Ohio in this time period. This analysis was performed in 
support of the Office of Plans and Technology Assessment (OPTA) 
for Fossil Energy (FE) in the Deparment of Energy (DOE) in their 
efforts to enhance the effectiveness of the FE RD & D programs in 
advanced electric power generation. 


21757 Expert opinion of the planned coal power station 
in Ritzenbergen/Blender. Clausen, C.J.; Prien J.; Hack- 
stein, E.; Kleemeyer, H:; — H.; Schirmer, M; Stein- 
weg, B; Thiemann, Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1980). vp. (In German). 

In this written opinion of experts technological, economic, 
and ecological aspects of the proposed coal power-station for Rit- 
zenbergen/Blender are discussed. The thing that lies at the bottom 
of this is the glut of applications, which was pointed out by 
PREAG in its explanatory report, as well as the adjusted number 
of applications which were calculated on account of the given net 
power of 700 MW and those stipulated legal numbers of application 
for example by technical recommendations on air pollution control 
(TA Luft). After that, the final stage of development (3 blocks) and 
a lower quality of coal are to be expected. In doing so, the applica- 
tions for coal rise 9 fold, for sulfur 60 fold, ash and cinders 16 fold, 
and quantities of water 4 fold. The emission into the air as well as 
transport, emission and the effect of, besides others, COs, water 
vapor, NOX, SO:, As, Cd, and HF. The calculation of the spread 
gives the result that the most unfavorable test point lies between 
Achim and Bremen, depending on the weather. The release of 
harmful thermal pollutants into the Weser are discussed. An artifi- 
cal increase in the temperature of the Weser of around 2 K is 
proved. The endangering of underground water through the wet 
extraction of heavy metals from the waste dumping of ash and 
gypsum as well as the consequences of the intensification of inland 
navigation through coal transport are presented. The site-analysis 
shows a contradiction to the regional area planning program, the 
loss of at best agricultural area as well as the absence of any possi- 
bility of heat and power coupling. All in all the experts come to the 
conclusion that PREAG’S application for the carrying out of an 
area planning procedure of the provisional site in Ritzenbergen/ 
Blender for a coal-powered power station should be refused. 


21758 Partial 


differential equation model of changing 
sizes and numbers in a cohort of juvenile fish. DeAnglis, 


D.L. (Oak Ridge National Lab., TN); Hackney, P.A,; 
Webb, J.C. Environmental Biology of Fishes; 5: No. 3, 261- 
266(1980). Contract W-7405-ENG-26. 

Numbers and lengths of young crappie were measured over 
a 20-week period in a Tennessee River reservoir. From these data, 
the average length at the swimming interval and growth rate were 
computed. A partial differential equation model was formulated for 
changes in length distribution through time. The equation was 
solved analytically and this solution used to predict the numbers by 
length class through time, given an initial known recruitment or 
swim-up rate. The simulated numbers agreed in considerable detail 
with the observations, indicating that the model accurately reflect- 
ed the basic population mechanics involved. This suggests the 
model can be used to predict impacts to the fish population of size- 
dependent mortality caused by man, such as impingement on power 
plant intake screens. 
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21759 (CONF-811152—1) Distribution system protection 
with dispersed storage and generation (DSG) devices. Rizy, 
D.T.; Reddoch, T.W. (Oak Ridge National Lab., TN 
(USA)). 3 Nov 1981. Contract W-7405-ENG-26. 1lp. NTIS, 
PC A02/MF AOl1. Order Number DE82003985. 
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From International conference on distribution fusing; Var- 
ennes, Canada (3 Nov 1981). 
lic interest in storage and generation (DSG) re- 
sults from recent US government legislation to promote energy 
conservation and the use of domestic renewable fuels. Also, electric 
utilities have potential interest in DSG as a substitute for the high 
cost construction of central station generation. Numerous oper- 
ational and planning concerns exist for the integration of DSG de- 
vices in the electric utility power system, however, most utilities 
are presently interested and and concerned with the interconnection 
and operation of customer-owned DSG devices at the distribution 
level. One area of major concern is the adequacy of present utility 
protection practices and hardware for the safe and reliable oper- 
ation of the distribution system with DSG. In particular, concerns 
related to how the interconnection of DSG devices in the distribu- 
tion system may impact distribution system protection and person- 
nel safety are discussed. 


21760 lag gli Method of deriving dynamic 
security regions of power systems. Kaye, R.J.; Wu, F.F. 
(California Univ., Berkeley (USA)). 1981, Contract ACO1- 
79ET29364. 9p. NTIS, PC A02/MF A0Ol. Order Number 
DE82002998. 

From 20. IEEE conference on decision and control; San 
Diagn © CA, USA (16 Dec 1981). 

A method for calculating dynamic security regions of power 
systems is developed. A dynamic security region is defined as the 
inverse image of the Liapunoy region of the post-fault system under 
a mapping determined by the fault-on dynamics and the post-fault 
network. The region is defined in the pre-fault system state space. 


21761 (CONF-8110129—1) Ternary gas mixtures for 
high-voltage industrial insulation. Pace, M.O.; Chan, C.C.; 
Christophorou, L.G. (Oak Ridge National Lab., TN 
(USA)). 1981. Contract W-7405-ENG-26. 8p. NTIS, PC 
A02/MF A0O1. Order Number DE82002779. 

From Electrical/electronics insulation conference; Chicago, 
IL, USA (19 Oct 1981). 

New gas dielectrics for insulating power apparatus (e.g., gas 
insulated transmission lines [GITL] are evaluated. The comprehen- 
sive Oak Ridge National Laboratory gas dielectrics program has 
found that a mixture of gases, chosen via the fundamental physics 
of electron density and energy control and other chemical and 
physical properties, is best for insulation in a given application. Par- 
ticular attention was given to mixtures using large proportions of 
an electron-moderating gas (viz., Nz, CHFs, or 1,1,1-C,HsFs) and 
smaller quantities of two electron attaching gases: SF. and one flu- 
orocarbon (e.g., c-C,Fs). The proportions were sought at which the 
three gases function best as a team, moderating free electrons from 
higher to lower energies and there attaching them. Small amounts 
of the electron attaching additives can drastically raise the dielec- 
tric strength of the moderator. Certain combinations of SF¢ and flu- 
orocarbons do not produce the undesirable spark by-products asso- 
ciated with either SF. or fluorocarbons alone and also show im- 
proved negative polarity impulse breakdown characteristics over 
pure SF. Small scale breakdown measurements were made of var- 
ious ternary mixtures in the GITL geometry: concentric cylinders, 
with intentionally roughened surfaces. It was found that nitrogen 
moderates electrons to extremely low energies, where SF¢ attaches; 
the dipolar gases moderate to somewhat higher energies, where 
some fluorocarbons attach best. Optimum ternary mixtures are 
identified (e.g., 20% SFs + 10% c-CiFs + 70% Na; 20% SFe + 
15% c-CiFs + 65% CHFs). These will be discussed for possible 
use in power apparatus. 


(EPRI-EL—2101) Unified active and reactive 
power modulation of HVDC transmission systems. Final 
report. Grund, C.E.; Pohl, R.V. (General Electric Co., 
yy NY (USA). Electric Utility Systems —— . 

> og ae Nov 1981. 249p. NTIS, PC All/MF AOl. 
Order ber DE82901276. 

In a study conducted by the General Electric Company for 
EPRI, the power modulation of a high-voltage direct-current 
(HVDC) system for stabilization of an ac/dc network was investi- 
gated. The use of both active and reactive power modulation (as 
opposed to only active modulation techniques) was studied. It was 
found that simultaneous modulation of both dc current and voltage 
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was more effective than just current modulation by itself, since the 
de voltage modulation could be used to minimize the reactive 
power changes resulting from a change of the dc current. This 
helps stabilize the ac busbar voltages at the converters, which re- 
duces undesirable load-flow changes to voltage-dependent ac loads, 
thus improving the effectiveness of the dc power modulation. This 
unified modulation control concept was evaluated by means of digi- 
tal computer studies as well as a special purpose HVDC simulator. 
Several combined ac/dc power transmission systems were synthe- 
sized for testing of different modulation controller concepts. An op- 
timum controller design incorporating a linear quadratic control al- 
gorithm with full-state feedback was first studied. This provided a 
basis for comparison of suboptimal controller designs utilizing re- 
duced-state feedback and a Kalman filter state reconstruction tech- 
nique. The Kalman filter approach results in a more practical con- 
troller than the full-state feedback does, with about the same per- 
formance. Cost-benefit studies have shown that the unified modula- 
tion controller is not costly, except in special cases where increased 
converter ratings might be needed to handle the required voltage 
control range. 


21763 (EPRI-EL—2151) ac line insulators. Final report. 
Pargamin, L.; Mailfert, R. (Sediver, Inc., Carlstadt, NJ 
(USA)). Dec 1981. 184p. NTIS, PC A09/MF AO1. Order 
Number DE82901325. 

The results of research and development work on the evalu- 
ation, optimization and use of composite insulators on HVDC lines 
are presented. Laboratory studies on small samples of the materials 
evidence new phenomena specific to de-stress: permanent dry-band 
arcing causes higher erosions than under ac, and some ac nontrack- 
ing materials track in dc. These effects, mainly thermal, are linked 
to arc-root fixation and electrochemical phenomena. Surface con- 
tamination depends upon material composition and electrode geom- 
etry. More conducting materials spread the contaminant more 
evenly but the overall deposit is increased (except for small clean 
areas near the electrodes). Deposit adhesion depends upon dry con- 
tamination/moisturization cycles. Similar effects were observed in 
the laboratory on small insulators. Contamination procedure is a 
major parameter and different tests give different rankings with re- 
spect to insulator flashover. For any test method, shed design is an 
important factor: flashover or withstand voltages can vary by a 
factor of 2 depending on the shape. A modified contamination test 
is proposed. Results indicate that the most efficient dc-composite 
insulator can be 25% shorter than a conventional insulator. The 
effect of this reduction on the overall cost of a dc-line is estimated. 


21764 (EPRI-SR—35) Overhead transmission: construc- 
tion and maintenance seminar. (Electric Power Research 
Inst., Palo Alto, CA (USA). Transmission and Distribution 
Div.). 1976. 42p. (CONF-760177—(Summ.)). NTIS, PC 
A03/MF AO1. Order Number DE82901018. 

From EPRI construction and maintenance seminar; Monte- 
rey, CA, USA (8 Jan 1976). 

The proceedings of the January 1976 workshop convened by 
EPRI to review research activities related to the construction and 
maintenance of overhead power transmission lines are summarized. 
Separate working group reports are included on towers and foot- 
ings; maintenance; wire stringing; right-of-way clearing; and design 
as it affects construction and maintenance. (LCL) 


21765 (EPRI- Adages pp 54p, Paper 1) Light trig- 
gered thyristors for HVDC applications. Temple, V.A.K. 
(General Electric Co., Schenectady, NY). Mar 1978. NTIS, 
PC Al1/MF AOl. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

The status of a present EPRI funded research program on a 
directly light-triggered thyristor for HVDC application is re- 
viewed. An existing 53mm, 2600V, 1000A electrically fired device 
was suitably modified to be turned on with an incident photopulse 
of 30nj, the basic problem being the retension of a 2000 volt per 
microsecond dV/dt capability. Design trade offs between dV/dt 
and gate sensitivity are discussed as well as more recently encoun- 
tered di/dt problems. Special experiments and design and analysis 
computer programs pinpoint the cause of the di/dt problem as 
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excess temperature excursion during turn on. Packaging and light 
source options are also discussed. 


21766 (EPRI-WS—77-049, pp 24p, Paper 2) Effects of 
an N+ ty ng Ra Fg EE a 
Schlegel, E.S.; 2 ouse Research Labs., 
Pittsburgh, PA) Ma “4 1978 aris. All/MF A011. Order 
Number DE8 

From een thyristor workshop; Palo Alto, CA, USA 
(19 Oct . ern. 

The effects of an n+ diffusion layer in The light sensitive 
area of a light triggered thyristor were determined. Both theoretical 
and experimental results show that the advantage of the higher lat- 
eral resistance in the p-base that the n+ layer can create is 
outweighed by the loss of useful carriers in the n+ layer. Thus it 
was concluded that an n+ diffusion layer should not be used in the 
light sensitive area. 


ee ee pp 49p, Paper 3) Measure- 

ment techniques for high power semiconductor materials and 

devices. Koyama, R.Y.; er Ay D.L.; Oettinger, F.F. 

(National Bureau of Standards, Washington, DC). Mar 

1978. NTIS, PC Al1/MF AOl. Order Number 
DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 


(19 Oct Bing 

lectronic Technology Division at the National Bureau 
of Standards is engaged in a program to develop measurement 
methods for semiconductor materials, process controls, and devices. 
Part of this effort is directed toward measurement methods that are 
useful in the development of and process control for high power 
thyristors and rectifiers. The major tasks under this project are: (1) 
to evaluate the feasibility of the photovoltaic method as a rapid, 
nondestructive technique for characterizing the resistivity uniform- 
ity of high-resistivity, large-diameter silicon wafers and (2) to evalu- 
ate the use of thermally stimulated current and capacitance meas- 
urements (TSM) as a means for characterizing defects which con- 
trol the lifetime or leakage currents in power device grade silicon 
wafers. The photovoltaic technique utilizes a scanning light spot to 
induce a bulk photovoltage and a change in resistance from which 
is calculated the local variation in resistivity. This nondestructive 
technique requires no contacts to the useful fabrication area of the 
wafer, and measured results have good correlation with the results 
of the four-probe technique. Specific examples of measured resistiv- 
ity gradients are presented along with a discussion of the theory, 
measurement conditions and limitations, and description of a calcu- 
lator-based automated system to perform the measurements. TSM 
and other deep level measurement techniques are used to detect, 
characterize, and identify deep level defects which control lifetime 
and leakage in semiconductor devices. These measurements are per- 
formed on an apparatus which is capable of handling full-sized 
wafers as well as die-sized devices. Measurements of wafer maps of 
the gold acceptor defect density in silicon reveal inhomogeneity in 
the defect distribution which is directly reflected in the leakage 
current distribution. The wafer handling capabilities make this ap- 
paratus a useful extension of routine fabrication-line diagnostic 
tools. 


21768 (EPRI-WS—77-049, pp v4 3 Pa 4) Packaging 
a light triggered thyristor. Hanes, M.H. estinghouse Re- 
search Labs., Pittsburgh, PA). Mar 1978. NTIS, PC All/ 
MF AO1. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 


(19 Oct 1977). 

Design and processing considerations for packaging a light 
triggered thyristor are discussed. The principal goal has been to 
design a package which is nearly identical to the commercially suc- 
cessful package used for electrically gated thyristors. A secondary 
goal has been to maximize the efficiency of the transfer of optical 
energy from the light source to the optically sensitive area of the 
thyristor. A package design and a packaging process are described 
which have been shown to meet these goals. 


21769 (EPRI-WS—77-049, pp i mg a 5) Transcalent 
solid-state power devices. Kessler, S R.E. (RCA 
Electro-Optics and Devices, Lancaster, PA). Mar 1978. 
NTIS, PC Al1/MF AO01. Order Number DE82900662. 
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From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

Transcalent devices, high-power solid-state power devices 
with heat pipes bonded to each side of the silicon wafer, have dem- 
onstrated their superiority over hockey-puck or stud-mounted de- 
vices. A Transcalent Rectifier and Thyristor have been developed. 


(EPRI-WS—77-049, pp 23p, Paper 6) Generation 
and coupling of the optical Lowry, L.R. (Wes- 
ouse Research Labs., Pittsbur PA). Mar 1978. 

S, PC Al1/MF AO1. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

Light-triggered thyristors are very promising switches for 
high voltage, high power, electrical applications. An efficient, low 
cost, reliable light generation and delivery subsystem is necessary 
for the light-triggered thyristors to be practical. The results and 
rationale of a study of light sources and coupling means that result- 
ed in a workable, efficient, light-triggering subsystem using com- 
mercially available laser diodes and fiber optics-components are re- 
ported. 


21771 (EPRI-WS—77-049, pp 12p, Paper 7) Some con- 
siderations of the optical components of light fired thyristor 
systems. (Univ. of California, Berkeley). Mar ; 

PC Al1/MF A0O1. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

The optical part of a light-fired thyristor system may be 
conveniently divided into three parts: light sources, optical cou- 
pling between source and thyristors, and the optical design of the 
thyristor. We shall discuss them separately. The purpose of the 
present paper is to review or to simply enumerate the physical phe- 
nomena, recent material developments, and device innovations that 
may provide light-fired-thyristor designers with added flexibility 
and strength. The technologies to be discussed below are either 
presently available or expected to be available in a few years. How- 
ever, no attempt is made to judge the economical feasibilities of the 
technologies, nor their impact on the overall system designs. 


8) Fiber tech- 
nology and light sources. S S.; Stockton, T.E. (Spec- 
tronics, Inc., Richardson, . Mar 1978. NTIS, PC All/ 
MF AO1. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

The types of commercially available optical fibers and cables 
usable with light-triggered thyristors are discussed with information 
on their design and performance. (LCL) 


21772 (EPRI-WS—17.049, Pp 14p, Pa; 


21773 (EPRI-WS—77-049, pp 3p, Paper 9) Light fired 
thyristor past and future. Mungenast, J.E. (Power Semicon- 
ductors Inc., Devon, CT). Mar 1978. NTIS, PC Al1l/MF 
A01. Order Number DE82900662. 

From Light-fired thyristor workshop; Palo Alto, CA, USA 
(19 Oct 1977). 

The development and past uses of light-trigger thyristors, 
€.g., static relays, slave flash units, card readers, ignition systems, 
are briefly reviewed; and the requirements for their use in the 
future in HVDC and AC power systems are outlined. (LCL) 


(SPV—49(Bil.)) Appendices to the report, Land 
Use Impact of 800 kV Transmission Lines, (SPV--49). (Sta- 
tens Planverk, Stockholm (Sweden)). Dec 1979. gy Be 
Swedish). NTIS (US Sales Only), PC A09/MF AO1. er 
Number DE82900923. 

These appendices contain background material to the main 
report , i.e., formal papers requested for granting the concessions 
for the transmission lines, comments on the project from concerned 
parties and competent authorities, a geographical plan of the pro- 
posed itinerary, and a list of the literature used in the study. 


21775 Power line radiation in the magnetosphere. Park, 
C.G. (Stanford Univ., CA). Antarctic Journal of the United 
States; 13: No. 4, 206-208(Oct 1978). 
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The main objective of this study was to find out how weekly 
variations of power consumption in eastern Canada affect the mag- 
netospheric very low frequency (VLF) wave activity as observed 
at Siple. In the first part of the study, broadband spectrograms of 
synoptic recordings made at Siple between 1973 and 1975 were ex- 
amined to identify power line radiation (PLR) -induced emissions. 
PLR-induced emissions were identified on 44 days out of a total of 
255 days surveyed. A normalized distribution of these PLR days 
according to the day of the week was plotted. It appears that re- 
duced power consumption on Sundays has a marked effect on 
PLR-induced emissions in the magnetosphere. In the second part of 
the study, the amplitude of magnetospheric waves in the 2 to 4 kHz 
range was measured at hourly intervals using continuous data from 
Siple in 1974 and 1975. The diurnal variations of the measured 
wave amplitude for Sundays (squares) and for the other six days of 
the week were determined. The Sunday values are approximately 
20 to 40% less than the corresponding values for the rest of the 
week from 12 to 19 universal time (07 to 14 magnetic local time). 
Diagrams of the measured results are presented. It was concluded 
that PLR appears to have important effects on the overall VLF 
wave environment in the inner magnetosphere. Because VLF 
waves are known to be effective in precipitating energetic (approxi- 
mately 100 electronvolts to approximately 100 kiloelectronvolts) 
electrons trapped in the earth's radiation belts, important questions 
are raised regarding the role of PLR in radiation belt dynamics. 
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REFER ALSO TO CITATION(S) 21963, 24123 


21776 (DOE/NE—0030/3-81) US central station nuclear 
electric generating units: significant milestones. (Department 
of Energy, Washington, DC (USA). Assistant Secretary for 
Nuclear Energy). 1981. 4ip. NTIS, PC A03/MF AO1. 
Order Number DE82003101. 

Construction and operational milestones are tabulated for US 
nuclear power plants. Data are presented on nuclear steam supply 
system orders. A schedule of commercial operation through 1990 is 
given. 


21777 Prospects for Australian uranium. pp 44-50 of 
Prospects for Australian energy mangement. Sydney, Aus- 
tralia; W.D. Scott and Co. (Aug 1980). 

Recent major sales of Australian uranium to Japan, Western 
Europe and the United States suggest a more promising outlook for 
uranium. Uranium will remain a controversial energy source in the 
decade ahead. Australia may initiate the construction of a commer- 
cial nuclear enrichment plant. 


21778 Uranium - what role. Grey, T.; Gaul, J.; Crooks, 
P.; Robotham, R. pp 43-50 of Australia: the energy scenario 
today, tomorrow and 2001. Transcript of a from 
the 19th annual meeting of American C ar Co 
merce in Australia. ty Australia; in Chamber 
of Commerce in Australia (1980). 

From 19. annual general meeting of American Chamber of 
Commerce in Australia; Sydney, Australia (Mar 1980). 

Opposing viewpoints on the future role of uranium are pre- 
sented. Topics covered include the Australian Government's urani- 
um policy, the siatus of nuclear power around the world, 
Australia’s role as a uranium exporter and problems facing the nu- 
clear industry. 


2101 Power Reactors, Non-breeding, Light-water 
Moderated, Boiling Water Cooled 


REFER ALSO TO CITATION(S) 21895, 21905, 21940, 21944, 21957, 21961, 
21979, 21985 


ERA VOL. 7, NO. 8 / 2636 


21779 Se ae Analysis of nuclear power reac- 
tor report. Greenwood, 
D.F.; Rymsha, J.W.; Tondu, E.A.; Westfahl, R.K. (Atomic 
Industrial Forum, Inc., —" on, DC (USA); Stone and 
Webster Ph hd ™ ton, MA (USA)). May 
1981. 298p. Atomic dustnal Forum, Inc., 7101 Wisconsin 
Avenue, ashington, DC 20014. Order Number 
DEE2902496. 

The major conclusions from the review of the costs, regula- 
tions, and new technologies associated with the decommissioning of 
nuclear reactor facilities are presented. 


21780 (CONF-8110107—2) Application of noise-analysis 
methods to monitor stability of boiling water reactors. Upad- 
hyaya, B.R.; March-Leuba, J.; Fry, D.N.; Kitamura, M. 
( Ridge National Lab., TN (USA); Tennessee Univ., 
Knoxville (USA). t. of Nuclear Engineering; Tohoku 
Univ., Sendai (Japan)). 1981. Contract W-7405-ENG-26. 
13p. NTIS, PC A02/MF A01. Order Number DE82002737. 

From 3. international specialists’ meeting on reactor noise 
(SMORN- ~ Sahye, Raee (26 Oct 1981). 

The dynamic s ity of Boiling Water Reactors (BWR’s) is 
influenced by the reactor control system and its interaction with ex- 
ternal load demand, channel thermal hydraulic properties, and cou- 
pled neutronic-thermal-hydraulic dynamics. The latter aspect of 
BWR stability which is affected by void reactivity feedback, cool- 
ant flow rate and fuel-to-coolant heat transfer characteristics is 
studied in this paper using the normal fluctuation data. The feasibil- 
ity of overall core stability trend monitoring using neutron noise 
and the relatonship between stability and two-phase flow velocity 
in a fuel channel are studied. Time series modeling of the average 
power range monitor (APRM) detector signal, and bivariate analy- 
sis of adjacent local power range monitor (LPRM) detector signals 
are used to determine the neutron impulse response, spectral char- 
acteristics and two-phase flow velocity using data from an operat- 
ing BWR. The results of analysis show that the APRM noise signal 
can be used to monitor changes in the closed-loop output stability 
of BWRs (but not the absolute stability as determined by the reac- 
tivity-to-neutron power transfer function), and that a positive corre- 
lation exists between stability and two-phase flow velocity in a fuel 
channel. 


21781 (DOE/ET/34209—17) Measurements of wall pres- 
sure fluctuations on a cylinder in annular water flow with up- 
stream disturbance. Part II. Flow spoilers. Lin, W.H.; Mul- 
cahy, T.M.; Wambsganss, M.W.; Yeh, T.T.; Lawrence, 
W.P. (General Electric Co., San Jose, CA (USA). Nuclear 
Engineering Div.). Jan 1981. Contract AC02-77ET34209. 
48p. (GEAP—24340; ANL-CT—81-11-PT.2). NTIS, PC 
A03/MF AOl1. Order Number DE81025578. 

The second part of an experimental study of wall-pressure 
fluctuations on a circular rod concentrically located in circular 
channels of three different hydraulic diameters is reported. Part I 
presented results with no upstream disturbances; this report is con- 
cerned with the effects of upstream flow spoilers. Experimental re- 
sults from the measurement of fluctuating wall pressures are pre- 
sented in various statistical forms, including power spectral density 
representations and mean-square values, as the basis for studying 
the effects of upstream disturbances and hydraulic diameter. The 
upstream disturbance generated by a grid-type spoiler is shown to 
have a more dominant effect on wall-pressure fluctuations than the 
other types of spoilers tested. 


21782 oe ee 14.1-14.14) Relationship be- 


tween basic nuclear data LWR fuel cycle parameters. 
Becker, M.; Harris, D.R.; Quan, B.; Ryskamp, J.M. (Rensse- 
laer Polytechnic Inst., Troy y, NY). Jun 1979. NTIS, PC 
A23/MF AO1. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

An interactive system has been developed at RPI to analyze 
the sensitivity of water reactor fuel cycle parameters and costs to 
uncertainties in nuclear data. A sequence of batch depletion, core 
analysis, and fuel cost codes (referred to as Path B) determines the 
changes in fuel cycle parameters and costs for changes in few- 
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group microscopic cross sections, in fission yields, and in decay 
data. For cases that are found to be significant from Part B analy- 
sis, the sensitivities of few-group data to basic nuclear data are de- 
termined by detailed calculations (referred to as Path A). Analyses 
of pressurized and boiling water reactors with recycle and 
throwaway options show substantial sensitivities of fuel cycle pa- 
rameters and costs, particularly to thermal and resonance nuclear 
data for fissile nuclides. The results bring out the importance for 
power reactor sensitivity analysis of dealing with the full fuel cycle 
including depletion of initially-loaded fuel and the building-in of ac- 
tinides and fission products. 


21783 (EPRI-NP—1098, pp 15.1-15.13) Temperature ef- 
fects in thermal reactor analysis. Edenius, M. (Oskarshamns- 
verkets ror P AB, Stockholm, Sweden). Jun 1979. 
NTIS, PC A2 7M A0O1. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
name my Upton, NY, USA (22 May 1978). 

One important quantity in determining the operating charac- 
teristics and safety of nuclear reactors is the temperature coefficient 
of reactivity. The isothermal temperature coefficient in Light Water 
Reactors varies considerably with the design, the moderator tem- 
perature and the boron concentration in the moderator etc. Much 
effort has been devoted to the development of proper methods for 
the calculation of temperature coefficients. Despite this, the meth- 
ods in current use to calculate the temperature dependence of reac- 
tivity in light water reactors are not altogether successful. The ex- 
tensive series of experiments that have been performed in the high 
temperature critical facility KRITZ at Studsvik have provided 
measured data to compare with calculated ones. Detailed analyses 
of the KRITZ experiments and comparisons between theoretical re- 
sults and experimental information have been carried out. The influ- 
ence of approximations in the theoretical methods and uncertainties 
in nuclear data on the temperature coefficient have been investigat- 
ed. The present paper summarizes the work. 


21784 (EPRI-NP—1098, pp 18.1-18.45) LWR assembly 
reaction rate representation. Eich, W.J. (Electric Power Re- 
search Inst., Palo Alto, CA). Jun 1979. NTIS, PC A23/MF 
AO1. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA ie May 1978). 

As a consequence of both the realities of current reactor de- 
signs and also the resources available for their analyses, complex 
treatments have been developed for accuracy in reactor core simu- 
lation. In contrast, analysis of most critical experiments has general- 
ly required only the application of a subset of this general capabili- 
ty. The context of this review paper is the structure of codes and 
associated engineering procedures documented as the Advanced 
Recycle Methodology Program. These codes process the cross sec- 
tions generated from the Evaluated Nuclear Data files together 
with other information into various types and kinds of reaction 
rates crucial to LWR assembly analysis. The purpose of this paper 
is to explain some of the engineering techniques or models that 
have been evolved for the representation of these assembly reaction 
rates. 


21785 (EPRI-NP—2125-SR) Plant materials program. 
Progress report, June 1980-May 1981. Childs, W.; Cubic- 
ciotti, D.; Fox, M.; Giannuzzi, A.; Gilman, J.; Jones, R.; 
Mcllree, A. (Electric Power Research Inst., Palo Alto, CA 
(USA). Systems and Materials Dept.). Nov 1981. 1 
NTIS, PC A09/MF AO1. Order Number DE82901322. 

This is the first annual progress report of the Plant Materials 
Subprogram, which was organized in May 1980 to address corro- 
sion-related materials problems in light water reactors. The first 
section of the report provides an overview of plant materials prob- 
lems which have a high impact on plant availability. These include 
pipe and pressure vessel cracking, condenser leakage, turbine disc 
cracking, and steam generator tube denting and cracking. The 
status and goals of research and development work related to each 
of these problems are reviewed briefly. Subsequent report sections 
provide more detailed reviews of significant progress in the rele- 
vant technical topic areas: intergranular stress corrosion cracking of 
austenitic stainless steels; envirc Ii isted cracking of 
carbon and low alloy steels; intergranular stress corrosion cracking 
of nickel-base alloys; and improved fabrication technology. 





21786 (EPRI-NSAC—34) Ba and hardware alterna- 
tives for a eee y System. Honeycutt, F.; 

Merten, W.T.; Roy, G.M.; Sepraves, E.; Stone, G.P. (Roy 

and Associates, Inc., Campbe CA (USA); J-E-T Consult- 
ants, Inc., Cam bell, CA (USA)). May 1981. 107p. NTIS, 
PC ‘A06/MF A01. Order Number DE82901517. 

The SPDS is a dedicated control room operator aid and is 
viewed as an important safety improvement within the context of 
other post-TMI fixes. Hardware configurations and components to 
implement the NSAC display format of a Safety Parameter Display 
System (SPDS) are evaluated. The evaluation was made on the 
basis of five alternative hardware configurations which use com- 
mercially available components. Four of the alternatives use com- 
puter/video display architecture. The fifth alternative is a simple 
hardwired system which uses strip chart recorders. SPDS regula- 
tory requirements are defined by NUREG 0696. Overall feasibility 
of the NSAC concept was evaluated in terms of performance, reli- 
ability, cost, licensability, and flexibility. The flexibility evaluation 
relates to the ability to handle other display formats, the data acqui- 
sition needs of the other emergency facilities and the impact of ex- 
pected future NRC requirements. 


21787 (IWGFPT—S, pp 14-21) Influence of some fabri- 
cation parameters and operating conditions on the PCI failure 
occurrence in LWR fuel rods. Bouffioux, P. (Societe Belge 
pour I’Industrie Nucleaire, Brussels). Jan 1980. Dep. 

(US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

In recent LWR designs, the fuel rod failures are induced by 
a chemically assisted mechanical process, i.e. stress corrosion crack- 
ing. The analytical approach towards the analysis of PCI-SCC fail- 
ures is mainly based on the predictions of the COMETHE code. 
The failure criteria rely on the concept of a stress threshold togeth- 
er with fission product availability. In the present paper, the use of 
the COMETHE code to minimize PCI induced clad failure occur- 
rences is illustrated by parametric studies to define acceptable fuel 
specifications and reactor operating conditions (steady and tran- 
sient). 


21788 (IWGFPT—5, pp 41-44) Calculational system for 
the assessment of core performance. Larsen, H.; Misfeldt, I. 
(Risoe National Lab., Roskilde (Denmark)). Jan 1980. Dep. 
NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

Operational restrictions are imposed on nuclear power reac- 
tors in order to avoid fuel failures. Knowledge of the local power 
ramps and their consequences for the fuel is required in order to 
mitigate the restrictions. A system which calculates the number of 
failed fuel pins for given operational conditions is being developed. 
The return to full power after a specified change in power distribu- 
tion is analysed. The consequence, as failed fuel pins and lost power 
for different return strategies is presented. 


21789 (IWGFPT—5, > pp 70-75) Dodewaard fuel supply 


agreement - a model for the future. Raven, L.F. (UKAEA 
Springfields Nuclear Power Development Labs.); Hubers, 
C. (Gemeenschappelijke Kernenergiecentrale Nederland 
N.V., Arnhem). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

An Agreement between the Utility GKN and the Fuel Sup- 
plier BNFL has eliminated any Utility imposed penalty clauses for 
fuel failure due to operational conditions and, consequently, there 
are no restrictions imposed by the Fuel Supplier on the reactor 
operational manoeuvres. The result is that the Utility can now 
decide if the risk of fuel clad failure during a reactor power ramp 
outweighs the financial loss due to slower ramp rates. It is the Util- 
ity and not the Fuel Supplier who is in the best position to make 
this judgment provided adequate operational experience and com- 
puter codes are available to quantify the risk. The paper discusses 
the reactor operational experience, including the fuel failure rate 
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and the confirmation of PCI failure by post irradiation examination. 
It establishes the practicality of the Agreement for the Dodewaard 
reactor and suggests such arrangements could be beneficial to other 
Utilities. 


21790 (IWGFPT—S, pp 75-78) Combined use of test re- 
actor experiments and power reactor tests for the develop- 
ment of PCI-resistant fuel. Junkrans, S.; Vesterlund, G-.; 
Vaernild, O. (ASEA-ATOM AB, Vaesteraas (Sweden)). Jan 
1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France be May 1979). 

The theme of paper is that for development of PCI-re- 
sistant fuel acceptable from the commercial and licensing aspects, 
extensive and time-consuming work is needed both in a test reactor 
and in power reactors. The test reactor is necessary for ramp test- 
ing to power levels not allowed in power reactors and with the aim 
of generating fuel failures. It is also used for other special irradia- 
tion experiments. The access to power reactors is necessary to gen- 
erate information on performance in a real LWR core and to incu- 
bate at a reasonable cost the large amount of rods required for test 
reactor ramping. Selected results from the ASEA-ATOM work are 
used to support these conclusions. 


(IWGFPT—5, pp 91-96) Studsvik inter-ramp pro- 

An international power ramp experimental study. 

enlid, U.; Dj urle, S.; Larsson, E.; Lysell, 

wand «Bing ; Saltvedt, : Tomani, H. (Studsvik En- 

ergiteknik AB, Nykoeping (Sweden)). Jan 1980. Dep. NTIS 
(us Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; fey France (14 May 1979). 

A set of 20 well-characterized short length 8 x 8 BWR fuel 
rods were base irradiated in the Studsvik R2 test reactor under 
well-controlled longterm cyclic power conditions (between about 
40 and 25 kW/m) up to exposures of about 10 and 20 MWd/kg U, 
at which burnup levels the test rods were individually power 
ramped at the rate of 4 kW/m min to preset terminal power levels. 
Care was taken throughout the irradiations to simulate a BWR en- 
vironment and reproduce mechanically undisturbed “in situ” type 
power ramp conditions. The results obtained are reproducible and 
exceptionally consistent when referred to the power increase during 
the ramp, revealing a distinct power ramp failure threshold about 8 
kW/m above the previous high power operating level and about 17 
kW/m above the previous low power operating level. In terms of 
absolute terminal power, ramp failures only occur in the range 
above about 42 kW/m, where incidentally also the transient fission 
gas release starts to increase abruptly from a low value of about 
3%. Incipient (non-penetrating) SCC defects form a few kW/m 
below the failure threshold just above the onset of yielding of the 
Zircaloy cladding. Times-to-failure on holding at the ramp terminal 
level and induced residual deformations on ramping depict charac- 
teristic patterns, indicating among others a memory effect of the 
first high power operation level during the cyclic base irradiation. 
No burnup dependence has been found and there are no discernible 
effects on the ramp behaviour of the gap sizes and heat treatments 
investigated. The Project is co-sponsored by 14 separate organiza- 
tions and managed by Studsvik Energiteknik AB, Sweden. 


21792 (IWGFPT—5, pp 8-10) Desirable load following 
characteristics for nuclear power plants on the TVA system. 
Ratliff, J.R. (Division of Fuels, Tennessee Valley Authority, 
USA). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

The Tennessee Valley Authority currently operates a large 
and complex system consisting of about 4,500 MWe hydro, 17,800 
MWe coal-fired, 3,500 MWe nuclear and 2,500 MWe combustion 
turbines for an installed capacity in excess of 28,000 MWe. The 
forecast of future loads, including magnitude and daily load swings, 
is made using over 50 different planning scenarios. By the mid-to- 
late 1980's, current predictions indicate that nuclear units may have 
to routinely maneuver to accommodate daily load swings, particu- 
larly during the summer months of each year. The major factors 


influencing this requirement are the peak power generation require- 
ments, magnitude of the daily load swing and fraction of generating 
capacity represented by nuclear units. Under current forecasts nu- 
clear fuel designs capable of daily power cycling between 100 per- 
cent and 75 percent of full power are considered essential and simi- 
lar power cycling between 100 percent and 50 percent of full 
power very desirable. 


(IWGFPT—5, pp 22-25) Power ramping/cycling 
recommendations in KWU power 
.; Wunderlich, F.; Holzer, R. (Kraftwerk 
en (Germany, F.R.)). Jan 1980. Dep. 
NTIS (US Sales y). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

The power cycling and ramping experience of KWU is 
based on experiments in test and commercial reactors, and on eval- 
uation of plant operation (PHWR, PWR and BWR). Power cycling 
of fuel rods have never lead to PCI failures. In ramping experi- 
ments, for fast ramps PCI failure thresholds of 480/420 W/cm are 
obtained at 12/23 GWd/t(U) burn-up for pressurized PWR fuel. 
No failures occurred during limited exceedance of the threshold 
with reduced ramp rate. Operational recommendations used by 
KWU are derived from experiments and plant experience. The ef- 
fects of ramping considerations on plant operation is discussed. No 
rate restrictions are required for start-ups during an operating cycle 
or load follow operation within set limits for the distortion of the 
local power distribution. In a few situations, e.g. start-up after refu- 
eling, ramp rates of 1 to 5 %/h are recommended depending on 
plant and fuel design. 


(IWGFPT—S, pp 50-69) Power ramp failures in 
water reactor fuel elements. Experience from power reactors, 
likely mechanisms and potential remedies. Gittus, J.H.; Pick- 
man, D.O. (UKAEA Springfields Nuclear Power Develop- 
ment Labs.). Jan 1980. . NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

Power ramp failure experience in PWR, BWR, CANDU, 
and SGHWR fuel elements is reviewed. The mechanism of failure 
is described and the proven and potential remedies are listed and 
the actual or hoped-for benefits explained. Power ramp failures are 
produced, most probably, by stress corrosion cracking of the Zirca- 
loy fuel sheaths. The stress is produced by thermal expansion of the 
UO, pellet, which stretches the clad and can produce yielding. The 
stress is highest in arcs of cladding that bridge cracks in the pellet. 
Iodine vapour, produced by transmutation is the likely corrodant in 
the stress corrosion failure process. It is probably released by the 
radiolytic dissociation of CsI and diffuses as interstitial atoms to the 
UO, grain boundaries from which it escapes to attack the clad. 
Power reactor experience shows that there is a threshold rating, 
below which failure is unlikely and that power can be safety 
ramped to above threshold levels providing this is done slowly. 
Prepressurisation with helium seems to have halved the power 
ramp failure rate in PWRs whilst the adoption of hollow pellets 
virtually eliminated power ramp failures in AGR. CANLUB, a 
pellet clad barrier layer, has reduced the failure rate in CANDU. 
Other remedies, such as copper barrier layers and fission product 
retentive pellets are under development. 


21795 (PNL-SA—9763) Evaluation of onsite inspection 
techniques for LWR fuel systems in the United States. 
Bailey, W.J.; Morris, C.J.; Reich, F.R.; Swinth, K.L. (Pacif- 
ic Northwest Lab., Richland, WA (USA)). Oct 1981. Con- 
tract AC06-76RL01830. 26p. (CONF-811157—1). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE82000989. 

From IAEA specialists’ meeting on examination of fuel as- 
sembly for water cooled power reactors; Tokyo, Japan (9 Nov 
1981). 

Current onsite inspection techniques for fuel systems at com- 
mercial light-water reactors (LWRs) in the US were assessed under 
the Fuel Operational Performance Program. This program was 
sponsored by the US Nuclear Regulatory Commission (NRC) and 
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was performed at the Pacific Northwest Laboratory (PNL), which 
is operated for the US Department of Energy by Battelle Memorial 
Institute. Assessed in the program were visual, gamma scanning, 
sipping, mensural, eddy-current, and ultrasonic techniques. The 
program included a literature survey, meetings with all five US re- 
actor fuel suppliers, and visits to three reactor sites in the US. 


21796 (UCID—19115) Technical evaluation of the pro- 
posed design modifications and technical specification changes 
on grid voltage tion (Part A) for the Peach Bottom 

pra o Power Station, Units 2 and 3: selected issues program 
(Docket Nos. 50-277, 50-278). White, R.L. (Lawrence Liver- 
more National ae CA ag 3 Nov 1981. Contract W- 
7405-ENG-48. NTIS, A02/MF AOl. Order 
Number 1DE82008460. 

This report documents the technical evaluation of the pro- 
posed design modification and Technical Specification changes for 
protection of Class 1E equipment from grid voltage degradation for 
the Peach Bottom Atomic Power Station, Units 2 and 3. The 
review criteria are based on several IEEE standards and The Code 
of Federal Regulations. The evaluation compares the submittals 
made by the plant with the NRC staff positions and the review cri- 
teria. The licensee meets the requirements of the NRC except for 
the submittal of proposed Technical Specification changes to sub- 
stantiate the proposed circuit modifications and relay setpoints. 
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REFER ALSO TO CITATION(S) 21779, 21781, 21782, 21783, 21784, 21785, 
21786, 21787, 21788, 21792, 21793, 21794, 21795, 21830, 21895, 21905, 21940, 
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—_ pao Economic impact of closing Zion nu- 


ity. (General Accounting Office, ray og DC 


(USA). 2 Ti Oct 1981. 80p. General Accounting ice, P.O. 
x 6015, Gaithersburg, MD 20760. Order Number 
DE82901895. 

Report to the Congress of the United States by the Comp- 
troller General. 

The Zion nuclear plant's close proximity to the heavily pop- 
ulated Chicago area has raised questions about the safety of its con- 
tinued operations. Zion’s loss would reduce power supplies below 
levels considered adequate to maintain reliable service. Should the 
demand for electricity be less than now projected, the impact 
would be less severe; however, should plants now under construc- 
tion be delayed, the impact would be more severe. Purchased 
power from other utilities is the most immediate way to replace 
Zion's power, but the existing transmission network may be a limit- 
ing factor. New non-nuclear plants can be constructed to replace 
Zion, but they would not be available before the 1990s. Measures 
to reduce electric demand also have long-term potential, although 
their effectiveness will depend on costs, customer acceptance, eco- 
nomic conditions, and regulatory and other government policies. 


21798 (EPRI-NP—109 p 17.1-17.35) aes 
for the physics analysis uP fuel assemblies. Jonsson, A.; 
Rec, J.R.; Singh, U.N. Jun 1979. NTIS, PC A23/MF AO1. 
Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

This paper discusses briefly the uncertainties in basic cross- 
sections taken from ENDF/B-IV as derived from analyses of se- 
lected uniform lattices measured in critical experiments. Against 
this background, the contribution to the overall uncertainty from 
calculational methods is discussed for the specific application to 
PWR fuel designs. Methods uncertainties are quantified in terms of 
error levels for reactivity and cross-sections using a detailed physics 
model for the calculation of PWR fuel. The accuracy of this model 
is verified in comparisons with critical experiments involving non- 
uniform lattices. 
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(EPRI-NP—2110) On-line power piant signal vali- 
caien taesene SERS pay Deckert Cs Fis ion and ana- 
lytic Final report. kert, J.C.; Fisher, ao 
i D.B.; Ray, A. (Combustion 


Windsor, CT (USA); Desoe (Charles — oo 
Cambridge, MA (U A). OV cop pve Ss, PC Ave 
MF AO1. Order Number DE829013 


In this study a technique a i representation 
(an efficient method for finding a consistent subset of redundant 
measurements) and analytic redundancy (relationships among dis- 
similar variables) is designed for use in a real-time digital-computer- 
based system to isolate sensor and non-sensor component failures in 
the steam generator and feedwater subsystem of a reference nuclear 
power plant. The developed method differs substantially from 
global approaches requiring high-dimensional models. By employ- 
ing previously validated variable estimates and relying upon phys- 
ically adjacent information for fault isolation, inherently simple 
models can be used. Thus the developed method is easily segment- 
ed in a plant-wide application and is ideally suited to parallel com- 
puter processing. 


21800 (EPRI-NP—2146) Static strain analysis of TMI-2 
OTSG tubes. Harris, C.E.; Brown, J.C. (Babcock and 
Wilcox Co., one 3 VA (USA). Nuclear Power Gen- 
eration Div.). Dec 94p. NTIS, PC AO5/MF AO1. 
Order Number DE82901329. 

Changes in tube axial strain were measured in six tubes in 
the B once-through steam generator (OTSG) at Three Mile Island, 
Unit 2 during heatup, cooldown, power escalation, power de-esca- 
lation, and a reactor/turbine trip. The strain gages were located 1 
inch below the lower surface of the upper tubesheet. The maximum 
tensile load change calculated from the strains measured during 
cooldown was 705 Ib axial load or 10,185 psi. The maximum com- 
pressive load change determined during heatup was 406 Ib axial 
load or 5869 psi. The results were interpreted with respect to tube 
location, previously calculated loads, tube buckling, and fatigue. 


(EPRI-NSAC—13) Instrument and 
power loss at Rancho Seco on March 20, 1978, Final 
Chexal, B.; Wyckoff, H. (Electric Power Research 
Palo Alto, CA (USA). Nuclear Safety Analysis Center). 
Nov 1980. 25p. NTIS, PC A02/MF AOl. Order Number 
DE82901516. 

This report describes the details of an upset event that oc- 
curred at the Rancho Seco Unit 1 nuclear power plant on March 
20, 1978. The event was initiated by the loss of power to an Instru- 
ment and Control Bus. This report describes the power supply ar- 
rangement for vital and non-vital Instrument and Control buses, the 
cause of the incident, its implications on the plant systems, and our - 
findings and conclusions in light of this study. 


21802 (IWGFPT—4, pp 11- a Power variation and fre- 
quency regulation. Adaptation of PWR plant possibilities to 
the network needs. Baboulin, J.P.; Burger, M. (Electricite de 
France, 92 - Courbevoie. Service Etudes et Projets Thermi- 
ques et Nucleaires). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

When the PWR are an important part of the power installed 
on a network, and that will be the case of the EDF network in the 
coming years, the participation of those plants to the power regu- 
lating becomes a necessity for the operating staff. This load regulat- 
ing includes: daily variations of high amplitude; a permanent fre- 
quency - power regulating. The first part of the communication 
shows the network exploitation principles, and the resulting power 
variations concerning the existing nuclear power plants. Such tran- 
sients are leading to stresses on fuel. The second part of the com- 
munication reports about the test program engaged by EDF in col- 
laboration with the CEA and FRAMATOME, in order to study 
the fuel behaviour in real power conditions and power cycles, and 
that, just to the operational burn up of this fuel. 
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Gariot, H. % be x 30-36) Economic impact of PCI 
remedies. Bairiot, H coe ae ie pour I'Industrie Nu- 
cleaire, Brussels). Jan S80. Dep, S (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
canis eqniitte, dl eiaet tanatak Gal ak ee Getlans so at Oo 


havior; Arles, France (14 May 1979). ' . 
‘The paper first outlines the ta base on which the economic 


evaluation is performed. It includes: modifications of the design of 
the fuel; preconditioning of the fuel; ramping limitations; in-core 
fuel management modifications. The economic assumptions on 
which the study is performed are also outlined. They are repre- 
sentative of a PWR situation. For what fuel design modifications 
are concerned, some have a minor cost impact (e.g. pellet density, 
pellet length to diameter ratio, gap size, etc...), while some others 
may have a quite large impact on the fissile material cost (e.g. 
duplex pellet), the fabrication cost (e.g. coating of the cladding ID) 
or the reprocessing cost (e.g. interlayer between pellet and clad- 
ding). The preconditioning of the fuel may require to run the reac- 
tor in a mode unrelated to the energy demand. This aspect can be 
minimized by a proper adjustment of in-core fuel management. The 
ramping limitation is the most usually adopted approach. Different 
cases are investigated and the impact on generating cost is dis- 
cussed. The in-core fuel ent can also contribute to a better 
ramping performance of the fuel. Exemplative cases show that this 
leads to a minimum cost penalty. 


21804 (IWGFPT—S, pp 36-41) PCI analysis of a stain- 

less-steel cladding fuel jn ten i for a small-sized PWR under 

power ramping conditions. Mukai, M. Oop akeheshd Nuclear a 

Development Agency, Tokyo); Nuno, 

Ogawa, S. (Mitsubishi Atomic Power Industries, es cog hh a 

Oak Saitama, Japan). Jan 1980. Dep. NTIS (US Sales 
y). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

In order to evaluate the behaviours of a fuel rod for a small 
sized PWR, PCI analysis has been carried out, with special empha- 
sis on the performances for a rapid power ramping that is important 
for this type of reactor. The analytical procedures used were divid- 
ed into two phases. First, the whole-rod-wise calculation was per- 
formed by using a general fuel performance code, and the funda- 
mental behaviours of rod were obtained for an averaged operation- 
al history over the life of rod. Then, these results were transfered 
to the second phase analysis, in which very localized PCI beha- 
viours were calculated by using a finite element program. One 
radial slice was taken out of the axial position of rod where the se- 
verest PCI was expected to occur, and it was analyzed in detail for 
a rapid power ramping condition, taking special consideration for 
the pellet relocation effect. On the choice of the other calculational 
conditions, the worst combination of parameters was assumed. It 
was found, from the results of analysis, that in spite of the conserv- 
ative calculational conditions, the stresses in clad were well below 
the clad strength criteria, and excellent performance for power 
ramping is expected. 


21805 (IWGFPT—S, pp 45-50) Power ramp experiments 
in the nuclear power plant Biblis-A. Manzel, R.; 

M.; Schlemmer, F. (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R.)); Wolff, U.; ed E. (Rheinisch-Westfaelisches 
Elektrizitaetswerk A.G., Essen (Germany, F.R.)). Jan 1980. 
Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

‘Two ramp experiments have been performed in the Biblis-A 
reactor on two-cycle standard fuel assemblies. The power range of 
these experiments covered the conditions representative for extreme 
transient operation of large PWRs. In order to perform such ramp 
tests in power reactors, a modified control rod inserted into the as- 
sembly for its second operational cycle was rapidly withdrawn. 
Furthermore, ramp powers of up to 410 W/cm have been achieved 
only by special reactor operation deviating from standard oper- 
ation. The fuel rods with burnups of up to 30,600 MWd/t(M) 
showed a very good ramping behaviour. No fuel defects have oc- 
curred. This has been demonstrated on a statistically significant 
number of fuel rods. 


(IWGFPT—5, sented UOeZr 108-111) Evaluation of gaits 
eee of ramp-tested Zr fuel pins. Knudsen, P 
Bagger, National Lab., Roskilde (Denmark)). Jan 
1980. ey NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France o May 1979). 

Ramp testing of six PWR type fuel pins resulted in four fail- 
ures. Nondestructive and destructive observations are compared 
and used to evaluate the cladding integrity of the individual fuel 
pins. 


21807 (IWGFPT i 112-115) Simulation in an ex- 
reactor of a follow and a remote control oper- 
ation. Dodelier, J.; Melin, P. (Societe Franco-Americaine de 
Constructions ‘Atomiques (FRAMATOMEB), 92 - Courbe- 
voie (France)); Le Bars, J.; Lestiboudois, G. (CEA, 75 - 
Paris (France)). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

In order to co fuel reliability for operation in daily load 
follow and remote control, a simulation of this kind of operation 
was carried out in a CEA experimental reactor containing twelve 
17x17 assemblies. The manner with which this simulation has been 
defined on the basis of operation data on a power reactor and its 
implementation is presented. Load variations corresponded to a 
cycle consisting of a decrease in ower, a plateau at reduced power 
and a power escalation to full rated power. The definition of the 
irradiation conditions in the experimental reactor was based on the 
same power requirements as those obtained in a 900 MWe reactor 
operating under load follow and remote control. 


21808 (IWGRRPC—79/3, pp 18-27) Effect of residual 
elements and nickel on the sensitivity to irradiation embrittle- 
ment of SA508 Cl 3 vessel steel and weld. Petrequin, 
P.; Soulat, P. (CEA Centre d'Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France)); Houssin, B. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). Dec 1979. NTIS (US Sales 
Only), PC Al1/MF AOl1. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

‘ Three experimental forgings in SA 508 Cl 3 low alloy steel 
with nickel contents ranging from .7% to 1.4% were manufactured, 
the concentrations of all other elements remaining constant. 
CHARPY V notch impact resistance of irradiated and unirradiated 
materials obtained in this study indicate a detrimental nickel effect 
on the irradiation sensitivity, for the 1.4% Ni low alloy steel, sup- 
porting the trend previously reported in a AIEA paper. Regarding 
welds, experiments conducted on a .7% Ni controlled copper and 
phosphorus deposited metal show a low sensitivity to irradiation 
embrittlement, illustrating the efficiency of the restriction in residu- 
al elements for reducing the shift in transition temperature of previ- 
ously investigated commercial welds. For materials with nickel 
contents up to 1%, ASME Section XI and Regulatory-Guide 1.99 
procedures for predicting the shift in transition temperature due to 
irradiation embrittlement were found conservative after compiling 
data related to 508 Cl 3 and SA 533 gr B Cl 1 materials and associ- 
ated welds. 


21809 (IWGRRPC—79/3, pp 28-34) Radiation damage 
and annealing of Cr-Mo-V steel. Vacek, M.; Havel, S. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Bru- 
movsky, M. (Skoda, Plzen (Czechoslovakia). Zavod Vys- 
tavba Jadernych Elektraren). Dec 1979. NTIS (US Sales 
Only), PC All/MF AOl1. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

, One of the main problems in designing reactor pressure ves- 
sels is to develop a steel that will stand up to the long-term effects 
of stress, high temperature and especially nuclear radiation. For the 
pressure vessels of VVER-440 MW power stations with PWR type 
nuclear reactors the 15Ch2MFA steel was chosen. This type of 
steel represents a medium-strength low-carbon low-alloyed steel 
with a very good resistance to the thermal ageing and to the radi- 
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ation-induced embrittlement. With respect to the fact that SKODA 
WORKS has become a producer of pressure vessels made of this 
type of steel, an extensive research program has been started to as- 
certain and confirm all necessary and important properties, includ- 
ing resistance to the radiation embrittlement. 


21810 (IWGRRPC—79/3, ae . Utility experience 
with reactor vessel surveillance. , S. (Consolidated 
Edison Co. of New York, Inc., New York (USA)). Dec 
1979. NTIS (US Sales Only), PC Al11l/MF AOl. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

, Appendix G of Section 50.55a of 1OCFRS5O requires that nu- 
clear reactor pressure vessels constructed of ferritic materials have 
their beltline region monitored by a material surveillance program. 
The objective is to make it possible to determine the conditions 
under which the vessel can be operated with adequate margin 
against failure. Appendix G also specifies the minimum fracture 
toughness required for the ferritic materials of the reactor pressure 
vessel. It imposes the requirements of Appendix G of the ASME 
Pressure Vessel Code, "Protection Against Non-ductile Failure”, to 
assure that the calculated stress intensity factors are lower than ref- 
erence stress intensity factors by code specified margins. It further 
requires that nuclear reactor pressure vessel designs permit thermal 
annealing when the predicted value of the adjusted reference tem- 
perature exceeds 200°F or when the existence of adequate safety 
margins can not be demonstrated. The immediate effect of Appen- 
dix G on utility operation of nuclear power plants is centered in the 
warm-up/cool-down curves. The possibility of an eventual need to 
thermally anneal vessels is becoming of increasing concern. This 
paper proposes to discuss how these requirements are related to the 
operation of a pressurized water-cooled reactor, in particular at the 
Indian Point plants of Con Edison in New York, and in general at 
other PWR’s in the United States. 


21811 (IWGRRPC—79/3, pp 81-86) Current technical 
aspects PWR reactor vessel surveillance pro- 
gramme. Buchalet, C. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOME), 92 - Courbevoie 
y+ meas Dec 1979. NTIS (US Sales Only), PC All/MF 


From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 
> The objective of the reactor vessel surveillance program is 
to verify the conservatism in initial predictions at specified time in- 
tervals, by comparing the experimental data obtained from the sur- 
veillance samples with the reference curves. Technical standards 
and regulations have been developed to achieve surveillance objec- 
tives. Current considerations regarding this application are treated 
here: the number of surveillance capsules required; the surveillance 
capsule lead factors (fast neutron flux ratio at the specimen location 
to the maximum completed fast neutron flux at the inside surface of 
the reactor vessel); the surveillance capsule withdrawal intervals. 


21812 (KURRI-TR-—197, pp 74-76) Consideration on 
formation of UsO;. Imoto, M. (Osaka Univ., Suita (Japan). 
Faculty of Engineering). Mar 1980. (In Japanese). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82780220. 
From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 
According to "The survey report on fuel rod pieces in 
Mihama No. | reactor” drawn up by the Japan Atomic Energy Re- 
search Institute in October, 1977, the existence of UsOs in white 
foreign phase was observed. In this study, the environment in 
which Us;Os can be formed in nuclear reactors and the attached 
facilities was investigated. The oxidation of UO2 to UsOs is possible 
only when oxygen potential exceeds a certain value, depending on 
temperature. Therefore the oxygen potential in nuclear reactor en- 
vironment was estimated, and compared with the value mentioned 
above. First, the range of oxygen potential in which the formation 
of UsOs is possible is shown in relation to temperature. Next, the 
oxygen potential in three typical reactor environments, namely in 
primary coolant, in a fuel storage pool and when primary coolant 
entered into fuel rods, was estimated. The following conclusion was 
obtained. UsOs is not formed in the primary coolant containing hy- 
drogen of 30 cc per kg of water. There is some possibility to form 


UsOs in a fuel storage pool. In case of the fuel into which primary 
coolant entered, it is possible to form UsOs between 1080 and 1290 
deg C according to the calculation, but the excess oxygen potential 
is only 2 kcal/mole O; at most, therefore the realization of the for- 
mation of UsOs is another question. 


21813 (KURRI-TR—197, 97, PP 77-86) Possibility of occur- 
rence of departure from nucleate boiling (DNB). Koide, H. 
yoto Univ., Kumatori, Osaka Ganesh, Research Reactor 
t.). Mar “e- (In Japanese). S Sales Only), PC 
A06/MF A0O1. Order Number DE82780220. 

From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, om (29 Nov 1978). 

The government expressed formal view concerning the 
cause of the break of fuel rods in Mihama No. | reactor that the jet 
flow coming from the gap of baffle plates caused it. However, it 
was pointed out that the base supporting such view was insuffi- 
cient. Several phenomena were found, which can not be explained 
only by the mechanical cause, namely the vibration due to jet flow, 
and these phenomena suggest the existence of some thermal action. 
As one of the causes raising the temperature of fuel and cladding 
tubes, the occurrence of DNB is conceivable, therefore the possibil- 
ity of its occurrence was examined on the broken C-34 fuel assem- 
bly. The flow velocity distribution within a fuel assembly was ana- 
lyzed, and the possibility of the occurrence of DNB in subchannels 
is small. The formula for evaluating DNB heat flux in PWRs was 
presented by Westinghouse. According to the calculation of DNB 
heat flux in subchannels, the possibility of the occurrence of DNB 
is small. However, considering the state of break of fuel rods, sub- 
channels seemed not to maintain their normal forms, and the ther- 
mal condition in the subchannels became considerably severe. The 
fuel rods positioned at the end of a fuel assembly are apt to be bent, 
and it is possible to induce DNB when the jet flow from the gap of 
baffle plates existed. 


21814 (KURRI-TR—197, pp 97-102) or 4 

recovery of unrecovered fuel and cladding tu 

Kobayashi, K. (Kyoto Univ., Kumatori, Osaka Gepaay Re - 

—— — Inst.). Mar 1980. (In Japanese). (Us 
Sales vn » PC A0Q6/MF AOl. Order Number 

DE827802 


From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

The total weight of the fuel pellets lost due to break was 
about 1206 g, and cladding tube pieces were about 217 g. Among 
these, the pellets of about 527 g and the cladding tube pieces of 
about 152 g were recovered when broken fuel rods were discov- 
ered. It is not desirable to leave these broken pieces as unrecovered 
in view of safety and the management of nuclear fuel materials. 
Kansai Electric Power Co., Inc., investigated the position and the 
amount of these pellets and cladding tube pieces for about a year, 
and recovered a part of them. The results were written in two re- 
ports. The objects of the investigation and recovery, and the 
method of recovery are explained. The UO: and zirconium recov- 
ered were 58.52 g and 369.58 g, respectively. The solid pellets were 
recovered from the reactor, fuel assemblies, a spent fuel pit and 
canals, and the content in sludge was recovered from other installa- 
tions. The amounts of unrecovered pellets and cladding tube pieces 
in primary cooling water, coolant filters, sealing water filters, pri- 
mary cooling pipes, waste resins and fuel assemblies were estimat- 
ed. The problems concerning the recovery ang estimation are 
pointed out. The results of estimating the amount of uranium in 
coolant filters and sealing water filters are useful to know the time 
of the occurrence of accident. 


21815 (KURRI-TR—197, pp 1-7) Construction of reac- 
breaking sta 


tor and outline of te. Imanaka, T. (Kyoto Univ., 
Kumatori, Osaka (Japan). Research Reactor Inst.). Mar 
1980. (In Jepeneas NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE82780220. 

From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

The Mihama No. 1 reactor of Kansai Electric Power Co., 
Inc., is the first power-generating PWR in Japan, and it com- 
menced the commercial operation in November, 1970. In June, 
1972, the leak of steam generator tubes occurred, and the reactor 
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was stopped for about a half year. In the second periodic inspection 
in March, 1973, the accident of broken fuel rods was discovered, 
but it was generally published in December, 1976. In August, 1974, 
the leak of steam generator tubes occurred again, and since then, 
the reactor was stopped for a long period. From October, 1978, the 
reactor has entered the test operation called cycling operation. The 
Kyoto University Reactor Research Institute lent the cask for 
transporting the broken pieces of the fuel rods to Kansai Electric 
Power Co., and obtained the investigation report of Japan Atomic 
Energy Research Institute, Based on the contract. The accident in- 
vestigation group of the KURRI has pursued the causes of the acci- 
dent and examined the propriety of the countermeasures. The out- 
line of the construction of the reactor is described. The upper part 
of two fuel rods broke and fell on the baffle supporting plate. The 
broken fuel assembly was named C-34. About a half of fuel pellets 
and the cladding tube of several tens cm have not yet recovered. 
The state of break and the presumption of the causes are reported. 


21816 (KURRI-TR—197, pp 8-30) Investigation con- 
cerning broken pieces of fuel rods of Mihama No. 1 reactor. 
— M. (J Atomic Energy Research Inst., Oarai, 

Goad Waa Establishment). Mar 1980. (In Japa- 
—% NTIS (US Sales Only), PC A06/MF AOl. Order 
Number DE82780220. 

From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

This investigation aimed at pursuing the causes of break by 
carrying out post-irradiation test in the hot laboratory of Oarai 
Laboratory, JAERI, on the broken pieces of fuel rods in C-34 fuel 
assembly for Mihama No. | plant, Kansai Electric Power Co., Inc. 
The fuel rod pieces were carried in the hot laboratory on Decem- 
ber 20, 1976, and since then, the test of over 2000 hours was car- 
ried out for 200 days. The fuel rod pieces having been tested were 
returned to Mihama Power Station on October 10, 1977, and all in- 
vestigations were completed. As for the post-irradiation test, the 
non-destructive inspection of appearance, weight, dimensions and 
X-ray radiography, and the destructive tests of metallography, X- 
ray microanalysis, chemical analysis, X-ray diffraction and the test 
of cladding tube strength were carried out. As the results, it was 
judged that the cladding tubes and fuel pellets did not melt. The 
fretting corrosion of the cladding tubes progressed owing to the ab- 
normal vibration, and the tubes were broken finally by hydrogena- 
tion and fatigue. In the fuel pellets, the formation of the different 
phase from UO, was observed, and this phase seemed to be UO, + 
UsOs. The outline of the tests, the test results and their examina- 
tion, and the summary of conclusions are described. 


21817 ye gi pp 31-45) Behavior of fuel 
rods owing to baffle jet in Mihama No. 1 reactor and method 
of evaluating momentum flux. Ueda, T. (Mitsubishi sot 
Industries Ltd., Tokyo (Japan)). Mar 1980. (In Ja 

NTIS (US Sales Only), A06/MF AOl1. Order oe 
DE82780220. 

From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

This test was carried out from October, 1977, to May, 1978, 
by the request of Japan Atomic Energy Research Institute, and it 
was planned to confirm the fact that the break of fuel rods and grid 
springs occurred in PWR power stations was caused by baffle jet. 
It was found that damaged fuel rods were all placed at the position 
adjacent to the joint of core baffles and exposed directly to the jet 
flow from the joint. It was concluded from the experiment and the 
analysis that the cause of the failure of fuel rods is the abnormal 
vibration of the fuel rods due to the lateral baffle jet flow through 
the gap of baffle plate joint. In this test, the size of joint gap, the 
pressure difference at the both ends of the gap, and the axial distri- 
bution of the pressure difference were variously changed, and the 
vibration of fuel rods was measured. The test conditions were de- 
cided so as to simulate the actual reactor conditions in Mihama No. 
1 reactor. The vibration of fuel rods was continued for about 50 
hours, and the failure of the fuel rods and springs was examined. 
The testing apparatus and testing method, the test results, and the 
method of evaluating momentum flux are described. 


ag (KURRI-TR—197, pp 46-59) Method of analyz- 
Crepe) flow. Koide, H. (Kyoto Univ., Kumatori, Osaka 
a. Research Reactor Inst.). Mar 1980. (In wreeneat) 
S (US Sales Only), PC A06/MF A0O1. Order 
DE82780220. 
From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

As for the cause of the break of rods in Mihama No. 1 
reactor, ~ Science and Technology Agency and the Ministry of 
International Trade and Industry explained as follows. During the 
operation of the reactor, the fuel rods vibrated owing to the lateral 
water flow from the gap of core baffle plate joint and hit the baffle 
plates or other fuel rods, consequently they broke. In this study, 
hydrodynamic examination was carried out on the jet flow coming 
from the gap of baffle plate joint, and the propriety of the presump- 
tion of the cause of accident and the countermeasures was investi- 
gated. First, the form of the baffle plate joint is explained, and the 
relative position of the core baffle and the fuel assembly C-34 is 
shown. The pressure loss in a channel is analyzed, and the formula 
for evaluating the momentum flux of jet flow is derived. The vibra- 
tion experiment on fuel rods using jet flow was carried out by Mit- 
subishi Heavy Industries, Ltd., for the Mihama No. 1 reactor. The 
effective momentum flux to cause vibration was not accurate 
enough to decide the lower limit. The jet flow from straight corner 
part was also related to the failure of fuel rods. The change of the 
gap of baffle plate joint during the operation of the reactor is the 
real problem. 


21819 (KURRI-TR—197, pp 60-73) Structure change of 
fuel pellets. Imanaka, T. (Kyoto Univ., Kumatori, Osaka 
a. Research Reactor Inst.). Mar 1980. (In Japanese). 

S (US Sales Only), PC A06/MF AO1. Order Number 
DE82780220. 

From Study meeting on fuel failure in Mihama Unit 1 nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

The investigation of the broken pieces of fuel rods in 
Mihama No. | reactor was carried out in the Japan Atomic Energy 
Research Institute, and unexpectedly led to the post-irradiation 
tests. The investigation group of the Kyoto University Research In- 
stitute considers that the pursuit of the causes of accident by the 
government was insufficient, and the countermeasures are problem- 
atical, as the result of having examined various reports. In this 
study, the white foreign phase and swelling of cladding tubes were 
investigated, because these are especially important in view of the 
soundness of the fuel. Besides, the possibility of the oxidation of 
UO, pellets by cooling water was examined. It was found by metal- 
lographic test that the featuring phase different from UO: structure 
existed in the central part of pellets remaining in two broken fuel 
rod pieces. The report of JAERI judged that it is the product of 
solid phase reaction above a certain threshold temperature. The 
change of pellet structure observed in the white foreign phase and 
the swell of a cladding tube was caused by the oxidation of UO, 
pellets by primary coolant. The result of observation of the white 
foreign phase showed that it had been liquid phase at the time of 
the formation. From the thermodynamic examination based on 
oxygen potential, UO: is oxidized above 1100 deg C in the atmos- 
phere of primary coolant. The liquid phase of the oxidized phase of 
UO, is formed above 1600 deg C. 


21820 (KURRI-TR—197, PP 87-96) Detection of fuel 


break. yoy monitor. Koide, H. (Kyoto Univ., Ku- 
matori, Osaka (Ja Y Research Reactor Inst.). Mar 1980. 
(In Japanese). S (US Sales Only), PC A06/MF AOl1. 
Order Number DE82780220. 

From Study meeting on fuel failure in Mihama Unit | nucle- 
ar power plant; Kumatori, Osaka, Japan (29 Nov 1978). 

The break of fuel rods occurred in Mihama No. 1 reactor 
should be detected by the change of radioactivity concentration in 
primary coolant, but actually, it was not able to be detected. It was 
claimed that significant signal did not appear in the monitors be- 
cause the progress of break was slow. In this study, the change of 
iodine concentration shown in case of the break of fuel cladding 
tubes was evaluated independently, and the change of iodine con- 
centration in primary coolant at the time of the Mihama No. | reac- 
tor was compared with it, thus the time of the occurrence of acci- 
dent was estimated. The model for evaluating the rate of defects in 
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fuel cladding tubes using the iodine concentration in primary cool- 
ant is explained. When pellets are exposed to primary coolant due 
to the break of fuel cladding tubes, the rate of transfer of I-131 pro- 
duced in the pellets to the primary coolant is 5 times as much as 
that through a standard pin hole. The change of iodine concentra- 
tion in primary coolant in case of Mihama No. | reactor was esti- 
mated, and a peak was found in the actual radioactivity concentra- 
tion curve, which is in very good ent with the estimated 
change. It occurred on January 10, 1973. The problems accompa- 
nying the evaluation of radioactivity concentration are pointed out. 


21821 (PNL-SA—9909) Role of the containment monitor. 
Desrosiers, A.E.; Kenoyer, J.L. (Pacific Northwest Lab., 
Richland, WA (USA)). Sep 1981. Contract AC06- 
76RL01830. 27p. (CONF-8109107—1). NTIS (US Sales 
Only), PC A03/MF AO1. Order Number DE82004278. 

From NSAC meeting; Washington, DC, USA (2 Sep 1981). 

This presentation summarizes two previous works by Pacific 
Northwest Laboratory (PNL). These are a study of the response of 
containment monitors during the transient at Crystal River-3 
(IAEA-CN-39/95) and a study of the feasibility of several advanced 
containment monitoring concepts. 


21822 (PNL-SA—9971) PWR steam generator tube in- 
tegrity program. FY81 progress: leak rate studies on labora- 
tory SCC steam generator tubes. (Pacific Northwest Lab., 
Richland, WA (USA)). Oct 1981. Contract AC06- 
76RL01830. 17p. (CONF-811042—20). NTIS, PC A02/MF 
A01. Order Number DE82004002. 
From 9. water reactor safety research information meeting; 
Washington, DC, USA (26 Oct 1981). 
i¢ Steam Generator Tube Integrity Program is part of 
NRC research efforts concerning primary system integrity. Past 
programmatic activity has involved fabrication of machined or che- 
micaly induced defects in Inconel 600 steam generator tubing simu- 
lating service defects. These specimens were subsequently burst or 
collapse tested at steam generator operating temperatures and a de- 
termination made of remaining mechanical strength. Data evalua- 
tion allowed development of mathematical formulae relating defect 
type and size to remaining tube integrity. Eddy current data taken 
on the laboratory produced defect specimens then allowed develop- 
ment of certainty bands about plots of defect size versus remaining 
tube integrity. These certain bands reflect the ability to accurately 
size a particular defect using single or multifrequency eddy current 
techniques in the laboratory. 


21823 (UCID—19113) Technical evaluation of the ade- 
quacy of station electric distribution system voltages for the 
Rancho Seco Nuclear Generating Station, Unit No. 1: select- 
ed issues program (Docket No. 50-312). White, R.L. (Law- 
rence Livermore National Lab., CA (USA)). 10 Nov 1981. 
Contract W-7405-ENG-48. 13p. NTIS, PC A02/MF AOl1. 
Order Number DE82005461. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the 
Rancho Seco Nuclear Generation Station, Unit No. 1. The evalua- 
tion is to determine if the onsite distribution system, in conjunction 
with the offsite power sources, has sufficient capacity to automati- 
cally start and operate all Class 1E loads within the equipment volt- 
age ratings under certain conditions established by the Nuclear 
Regulatory Commission. The licensee demonstrates with the analy- 
sis that with certain modifications the guidelines and requirements 
of the NRC will be met. 


21824 (UCID—19114) Technical evaluation of the ade- 
quacy of station electric distribution system voltages for the 
Davis-Besse Nuclear Power Station, Unit No. 1: selected 
issues program (Docket No. 50-346). White, R.L. (Lawrence 
Livermore National Lab., CA (USA)). 3 Nov 1981. Con- 
tract W-7405-ENG-48. 12p. NTIS, PC A02/MF A0O1. Order 
Number DE82005110. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the 
Davis-Besse Nuclear Power Station , Unit No. 1. The evaluation is 
to determine if the onsite distribution system in conjunction with 
the offsite power sources has sufficient capacity to automatically 
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start and operate all Class 1E loads within the equipment voltage 
ratings under certain conditions established by the Nuclear Regula- 
tory Commission. The analyses submitted indicate that the capacity 
is sufficient to meet the NRC requirements once the changes pro- 
posed by the licensee are completed. 


21825 (UCID—19116) Technical evaluation of the ade- 
quacy of station electric distribution system voltages for the 
R.E. Ginna Nuclear Power Station, Unit 1: selected issues 
program (Docket No. 50-244). Selan, J.C. (Lawrence Liver- 
more National Lab., CA (USA)). 5 Nov 1981. Contract W- 
7405-ENG-48. llp. NTIS, PC A02/MF AOl. Order 
Number DE82005458. 

This report documents the technical evaluation of the ade- 
quacy of the station electric distribution system voltages for the 
R.E. Ginna Nuclear Power Station, Unit 1. The evaluation is to de- 
termine if the onsite distribution system, in conjunction with the 
offsite power sources, has sufficient capacity to automatically start 
and operate all Class 1E loads within the equipment voltage ratings 
under certain conditions established by the Nuclear Regulatory 
Commission. The analysis submitted demonstrates that acceptable 
voltages will be supplied to the Class 1E equipment under worst 
case conditions. 


(WCAP—9883) Extended fuel-burnup demonstra- 
tion program . First technical progress report, June 1979-De- 
cember 1980. Neg eee ae ma Electric’ Corp., Pittsburgh, PA 
(USA). Nuclear Energy Systems Div.; Virginia Electric and 
Power Co., Richmond (USA). Mar 1981. (oe AC02- 
79ET34014. 52p. NTIS (US Sales Only), PC A04/MF AOl1. 
Order Number DE82004573. 

The nondestructive fuel examinations at the end of irradia- 
tion cycle 3 in Surry Unit 2, with a burnup of 28,600 MWD/MTU, 
verified that the demonstration assembly was acceptable for ex- 
tended cycle operation, in that it was in good condition with no 
significant skeleton or fuel rod anomalies and only very thin crud 
deposits. The assembly is now in its fourth cycle of irradiation and 
is scheduled to attain 42,600 MWD/MTU at the end of this cycle 
in early 1982. For the generic technical studies on core loading pat- 
tern designs for transition cycles, it is concluded that in order to 
meet the design cycle lifetime and provide sufficient operating/ 
safety margin, the number of reload assemblies should not be de- 
creased by more than four assemblies per cycle. 


21827 Trials and tribulations of obtaining a ‘N’ 
Watson, R. (Hopkinsons Holdings Ltd., Huddersfield OK) 
Ph ion Nuclear quality assurance. London, England; B 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

A description is given of the process of upgrading an exist- 
ing Quality Control system to a full Quality Assurance system, in 
order to qualify the United Kingdom firm, under United States leg- 
islation, for supplying main steam isolation valves for the New 
Jersey Salem Nuclear Power Station. 


21828 (AECL—6958, pp 329-330) Problems in science 
communication. Bertin, L. (Atomic Energy of Canada Ltd., 
Sheridan Park, Ontario. Power Projects). [nd]. Dep. NTIS 
(US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

The importance of good communication between scientist 
and reporter is emphasized with specific reference to the poor han- 
dling of the Three Mile Island incident. Some of the problems 
faced by the science reporter are explained. It is recommended that 
scientists try to keep the signal-to-noise ratio as high as possible and 
tell everything in a simple, logical sequence, without including any 
extraneous irrelevancies. 
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21629 NII on in service inspection. Lewis, G. 
(Health and Safety Executive, London (UK). Nuclear In- 
stallations Inspectorate). pp 5 of Proceedings of _— 
on + 7 r of U.K. reactors, 30th tember 1980, New- 
port Glos. London, England; BNES ([nd]). 

From 2. symposium on reactor inspection; Newport, UK (30 


1980). 

saad _—_ inspection (ISI) is all the activities undertaken 
during the lifetime of the reactor including maintenance, inspection 
and testing so as to ensure the continuing integrity of the plant suf- 
ficiently to meet the safety requirements under normal and fault 
conditions. In the Inspectorate’s document - Safety Assessment 
Principles for Nuclear Power Reactors, dated April 1979 the sec- 
tion on ISI requires that safety related structures, systems and com- 
ponents should be capable of being monitored and inspected in 
service or at intervals throughout the plant life commensurate with 
the expected reliability of each item. This paper and discussion are 
confined to the ISI of the UK gas cooled reactors and particularly 
to the inspection of the pressure vessel, primary gas circuit, graph- 
ite moderator and support and restraint structures. The subject is 
covered in sections, headed: introduction; need for ISI; develop- 
ment of the statutory requirements for ISI; some practical aspects 
of ISI; summary and conclusions. 


Effect on design of ISI. Hart, J.D. (Central Elec- 
tricity Generating Board, Barnwood (UK). Generation De- 
velopment and Construction Div.). pp 5 of Proceedings of 
—— on inspection of U.K. reactors, 30th tember 
1980, Newport Glos. London, England; BNES ([nd]). 

From 2. symposium on reactor inspection; Newport, UK (30 

1980). 

~ The evolution of in-service inspection techniques from the 
Magnox reactors through the AGR constructions is described. The 
following aspects are mentioned: general principles; factors that 
have influenced the development of ISI; objectives of ISI; examples 
drawn from AGR experience; major design changes to accommo- 
date ISI; PWR reactors; occupational safety. 


21831 Laser scanning camera. Jagger, M. (Central Elec- 
tricity a Board, Harrogate ). Scientific Serv- 
ices oo pp 13 of Proceedings of —— on inspec- 
tion of U.K. reactors, 30th tember 1980, Newport Glos. 
London, England; BNES ([nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

The prototype development of a novel lenseless camera is 
reported which utilises a laser beam scanned in a raster by means of 
orthogonal vibrating mirrors to illuminate the field of view. Laser 
light reflected from the scene is picked up by a conveniently sited 
photosensitive device and used to modulate the brightness of a T.V. 
display scanned in synchronism with the moving laser beam, hence 
producing a T.V. image of the scene. The camera which needs no 
external lighting system can act in either a wide angle mode or by 
varying the size and position of the raster can be made to zoom in 
to view in detail any object within a 40° overall viewing angle. The 
resolution and performance of the camera are described and a com- 
parison of these aspects is made with conventional T.V. cameras. 


21832 Operator's requirement for in service inspection at 
Hinkley Point 'B’ power station. Outram, J.F. (Central Elec- 
tricity Generating Board, Hinkley Point (UK)). pp 14 of 
Proceedings of eo on inspection of U.K. reactors, 
30th tember 1980, Newport Glos. London, England; 
BNES ((nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

The subject is discussed under the following heads: the need 
for reactor internal inspection (safety; commercial interest); the 
methods available (man access inspection; remote viewing inspec- 
tion); experience with man access; experience with remote viewing; 
reactor outage time -comparison of the two methods; contamination 
control; conclusions. 
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21833 Remote measurement of oxide thickness at Old- 
Peck, J. (Central Electricity Generating Board, Bristol 
(UK). Scientific Services Dept.); Thompson, V. (Central 
Electricity Generating Board, Gloucester (UK). Oldbury 
Nuclear Power Station). 11 of Proceedings of sympo- 
sium on oe of U.K. reactors, 30th 

Newport Glos. London, England; BNES ([nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

For some years ultrasonic spectroscopy has been used in the 
boilers at Oldbury-on-Severn to measure the thickness of oxide on 
inaccessible steel surfaces. Because of concern about the integrity of 
roof thermal shield plates, it was decided to attempt measurements 
of the oxide thickness in the interface between the shield plates and 
the fishplates holding them. A tool for use on the Oldbury Mk III 
manipulator was designed by Station staff with assistance from SSD 
and BNL and this was first used in the reactor during the 1979 
annual overhaul. Measurements were successfully made on the fish 
plates and on some other components. The design features of the 
tool and the basic operating sequence will be outlined. Special care 
was required when testing components for which the tool was not 
originally designed. A particular problem was caused by the nature 
of the component surface and this was overcome by modifying the 
operating sequence. Minor shortcomings of the equipment were 
noted and the steps taken to effect improvements will be described. 
Experience and results of the second programme of inspection 
using the tool during the 1980 overhaul will be reported. 


21834 Experience of AGR inspection. Langley, J.P.; 
Walton, P.J. (Central Electricity Generating Board, Barn- 
wood (UK). Generation Development and Construction 
Div.). pp 30 of Proceedings of symposium on inspection of 
U.K. reactors, tember 1980, Newport Glos. 
London, England; BNES ([nd)]). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

The site licence requires the Station Manager to conduct a 
series of internal reactor inspections on a biennial basis and these 
are listed in the Statutory Maintenance Schedule which is agreed 
with the Nuclear Installations Inspectorate. This paper confines 
itself to the design and use of television systems for inspecting the 
internal parts of the reactor pressure vessel. 


21835 Inspection techniques at Hunterston. Battle, T.A. 
(South of Scotland Electricity Board Power Station, Hun- 
terston (UK)). pp 26 of Proceedings of symposium on in- 
ion of UK reactors, 30th September 1980, Newport 

los. London, England; BNES ({nd)}). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

The subject is discussed under the headings: introduction; 
Hunterston ‘A’ Magnox reactors ISI development; assessed compo- 
nents (core restraint system, etc.); inspection and monitoring equip- 
ment (design and development); internal inspection and monitoring 
(TV surveys; thermocouple installation; techniques for monitoring 
freedom of temperature compensating unit; uses of linear trans- 
ducers; metal sampling; metal temperature measurement; vibration 
monitoring; still photography); summary. 


21836 Vibration monitoring in reactors. Walton, H. 
(UKAEA Windscale Nuclear Power Development Labs.). 
pp 19 of Proceedings of symposium on inspection of U.K. 
reactors, 30th September 1980, Newport Glos. London, 
England; BNES ([nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

The problems associated with the measurement of vibration- 
al modes experienced by fuel stringers during charge/discharge op- 
erations at full power in Civil Advanced Gas-Cooled Reactors 
(CAGRs) were highlighted at an early stage in the Windscale full 
scale dynamic test rig programme. Displacement measurements 
were required to assess the fuel movement within the channel 
during the full power loading operations and for a study of the sta- 
bility of the fuel in the reactor core during the burnup life time. 
Difficulties were experienced with mechanical probe inductive dis- 
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placement transducers. There was, therefore, a considerable need 
for a non-contacting displacement transducer that would measure 
displacements in the range 1 cm to 10 cms with an accuracy of 1 in 
1000, at temperatures up to 300°C, in acoustic noise levels around 
150 dB, over cable lengths of at least 50 metres. Such a transducer 
system has been developed and will be described in detail. Addi- 
tionally, some transducers based on the system for the measurement 
of acceleration, wear and diameter will be described to illustrate 
the measurement flexibility at very high temperatures in very 
severe environments. 


21837 Two new techniques for the remote evaluation of 
reactor steel condition - microscopic removal and surface ex- 
amination. Clayton, R. (Central Electricity Generatin; 
Board, Manchester (UK). Scientific Services t.). pp 2 
of Proceedings of symposium on inspection of U.K. reac- 
tors, 30th tember 1980, Newport Glos. London, Eng- 
land; BNES ([nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

Mach reactor inspection work involves an assessment of the 
condition of structural steel. This paper reviews two different tech- 
niques which provide information for such an assessment. The first 
- micro-sample removal (for the measurement of surface oxide 
thickness and chemical composition) - requires contact with the 
steel surface, whereas the second - a ‘teach and learn’ photographic 
technique (in which a special photogrammatic camera is used to 
obtain high-quality close-up photographs, to assess surface condi- 
tion and corrosion growth) can obtain surface information on inac- 
cessible components. 


21838 (CONF-8110127—1) Summary of ORNL high- 
temperature gas-cooled reactor program. Kasten, P.R. (Oak 
Ridge National Lab., TN (USA)). 1981. Contract W-7405- 
ENG-26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE82002871. 

From IAEA meeting on gas-cooled reactors; Minsk, USSR 
(12 Oct 1981). 

Oak Ridge National Laboratory (ORNL) efforts on the 
High-Temperature Gas-Cooled Reactor (HTGR) Program have 
been on HTGR fuel development, fission product and coolant 
chemistry, prestressed concrete reactor vessel (PCRV) studies, ma- 
terials studies, graphite development, reactor physics and shielding 
studies, application assessments and evaluations and selected com- 
ponent testing. 


21839 garb 0 Gas-cooled reactor com- 

m study. Interim report. (RAMCO, Inc., La 
Jolla, CA (USA)). 51 Oct 1977. Contract AC03- 77SF01358. 
325p. NTIS, PC Al4/MF AOl. Order Number 
DE82004020. 

This report of the gas-cooled reactor commercialization 
study completes the technical and cost evaluation portions of this 
study contract. A final report in December will update the status of 
the incentive analyses and the issues of commercialization. This 
study was designed to bring together potential industry participants 
(utilities and suppliers) to evaluate the commercial potential of the 
HTGR-SC and to build channels of communication among the par- 
ticipating organizations at the same time that technical, economic 
and institutional issues were being evaluated. RAMCO, Inc., in sug- 
gesting and using this study approach, believes its application ex- 
tends to any commercialization problem involving multi-party in- 
volvement in high capital, intensive, high risk energy technologies. 


21840 (DOE/SF/02034—T31) HTGR foundation assess- 
ment study: physiographic divisions, United States for Gas- 
Cooled Reactor Associates. (Gas-Cooled Reactor Associates, 
La Jolla, CA (USA); Dames and Moore, Los Angeles, CA 
(USA)). Mar 1980. Contract AC03-78SF02034. 50p. NTIS, 
PC A03/MF AO1. Order Number DE81029366. 

In this report we present the results of a general assessment 
of foundation support conditions for high temperature gas-cooled 
reactors (HTGR) in broadly divided regions of the conterminous 
United States. The regions selected were recognized physiographic 
divisions and subdivisons. The foundation design criteria were pro- 
vided to us by Gas-Cooled Reactor Associates (GCRA), along with 
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the authorized scope of work described in our proposal dated De- 
cember 28, 1979. The work for this study commenced in January 
1980. 


21841 (EPRI-NP—1098, pp 3.1-3.19) Adequacy of Th- 
232 and U-233 ENDF/B data for HTGR applications. 
Mathews, D.R.; Davison, W.R. (General Atomic Co., San 
Diego, CA). Jun 1979. NTIS, PC A23/MF AOl. Order 
Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

Th-232 and U-233 are two nuclides of great importance to 
the HTGR program because of their use in the reference HTGR 
fuel cycle. Consequently, a considerable amount of time has been 
spent over the years to identify data sets that are suitable for use in 
HTGR design applications. The present status of the ENDF/B data 
for these nuclides is satisfactory. Information is presented concern- 
ing: the HTGR critical experiments; operating experience with 
Peach Bottom reactor; the HTLTR experiments; and operating ex- 
perience with the FSV reactor. 


— (GA-A—16567) Processing of FRG high- apa 
ture gas-cooled reactor fuel elements at General Atomic 

the US/FRG cooperative agreement for spent fuel prise 

Holder, N.D.; Strand, J.B.; Schwarz, F.A.; Drake, R.N. 

(General Atomic Co., San Diego, CA (USA)). Nov 1981. 

Contract AT03-76SH71053. 23p. (CONF-811103—62). 

NTIS, PC A02/MF A01. Order Number DE82002302. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The Federal Republic of Germany (FRG) and the United 
States (US) are cooperating on certain aspects of gas-cooled reactor 
technology under an umbrella agreement. Under the spent fuel 
treatment development section of the agreement, both FRG mixed 
uranium/ thorium and low-enriched uranium fuel spheres have 
been processed in the Department of Energy-sponsored cold pilot 
plant for high-temperature gas-cooled reactor (HTGR) fuel proc- 
essing at General Atomic Company in San Diego, California. The 
FRG fuel spheres were crushed and burned to recover coated fuel 
particles suitable for further treatment for uranium recovery. Suc- 
cessful completion of the tests described in this paper demonstrated 
certain modifications to the US HTGR fuel burining process neces- 
sary for FRG fuel treatment. Results of the tests will be used in the 
design of a US/FRG joint prototype headend facility for HTGR 
fuel. 


21843 (IWGHTR—3, pp 7-20) Criteria for the selection 
of graphites for HTR integral block fuel elements. Knowles, 


A.N. (UKABEA, Northern Div., Risley, Warrington, UK). 
Feb 1980. NTIS (US Sales Only), PC A06/MF AO1. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

This paper is concerned with the special requirements for in- 
tegral block fuel elements of the type first used in the Fort St. 
Vrain reactor. The main idea of these elements is that the carrier 
block and separate graphite clad fuel pins are combined into a 
single monolith. This combination leads to lower fabrication costs 
and some improvement in the thermal performance (lower tempera- 
ture difference between fuel and the surface of heat transfer into 
the coolant). The advent of block fuel for HTRs of the Fort St. 
Vrain type has placed a fresh emphasis on the selection of graphite 
for block manufacture in respect of physical properties. This is be- 
cause the temperature distributions typical of such fuelled blocks 
lead to shutdown stresses close to the maximum the graphite can 
sustain without damage. Figures presented in this paper suggest 
that the physical properties of the graphite can play a relatively 
large part in reducing such stress levels and that guidance on the 
key requirements for suitable specifications is therefore particularly 
needed by the manufacturers of fuel block graphites. While gra- 
phites for fuel blocks have this special need for combinations of 
physical properties which lead to low thermal and shrinkage stress- 
es, the other characteristics must also receive attention. A low 
graphite cost combined with good homogeneity in the brick, so 
that waste minimized, are still necessary, while isotropy is also very 
important. 
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(IWGHTR—3, pp 21-35) Comparison of predicted 
and measured graphi te moderator bey behaviour during 16 years’ 
operation of the rer Windeale advanced gas-cooled reactor. 
Prince, N. (Thermal Reactor Development Directorate, 
UKAEA, Northern Div., Risley, Warrington, UK). Feb 
1980. NTIS (US Sales Only), PC A06/MF AOl. 

cilia Meeting on mechanical behavior of graphite for high 

; Gif-sur-Yvette, France (11 Jun 1979). 

ee Wi ie AGR has operated since January 1963 at a 
cumulative load factor of nearly 70% during which time the peak 
irradiation damage dose has built up to more than 5x10 n/cm? 
(equivalent DIDO nickel), well beyond its original design life. This 
paper recounts the findings of monitoring measurements on the 
moderator at high exposure levels with regard to radiolytic oxida- 
tion and various aspects of dimensional change behaviour. It is 
shown that the measured dimensional changes are in good agree- 
ment with predictions based on small specimens irradiated in 
MTR’s, thus confirming the absence of any size effect and adding 
confidence to predictive methods. However, recent measurements 
of channel straightness show that the observed distortions are only 
about 10% of the maximum predictions, perhaps due to localised 
creep at the brick ends creating flats which impart some stability to 
the columns of moderator bricks. The magnitude of radiolytic oxi- 
dation determined by trepanning specimens from the core in 1976 
was found to be only about 5%, whereas it was thought possible 
that peak weight losses would conceivably be as high as 11% due 
to the depleted concentration of methane inhibitor reaching the 
brick interior by diffusion processes. It has subsequently been 
shown by calculation that this result is consistent with the existence 
of radial pressure drops across the moderator brick walls giving 
greater penetration of methane inhibitor. 


21845 (IWGHTR—3, ~~ 6-41) Analysis of nuclear 
— core components in and a critique on conven- 

tional approaches. Willaschek, J.G. (Internationale Atom- 
reaktorbau G.m.b.H. TOM), Bergisch Gladbach 


(INTERA 
(Germany, F.R.)). Feb 1980. NTIS (US Sales Only), PC 
A06/MF AOl1. 


From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

The radial reflector of High Temperature Reactor (HTR) 
cores is a wall of piled blocks of nuclear graphite surrounding the 
reactor core. The use of graphite as structural material presents a 
number of problems especially when the graphite is to be used in a 
type of HTR being presently developed, a pebble bed reactor with 
OTTO-fueling load conditions. These load conditions result in a 
high fluence of fast neutrons - mainly in the upper core range - and 
lead to material problems related to material properties under HTR 
environmental conditions. The properties to be considered are irra- 
diation-induced dimensional changes and creep as well as variations 
of material properties and strength under irradiation. This paper 
presents an analysis of a radial reflector concept for use in a 300 
MWth HTR for process heat production. This concept of a pebble 
bed reactor (OTTO cycle) requires reflector dimensions and shapes 
which have previously not been used and which may exceed ac- 
ceptable stress limits. The calculated reflector element is assumed to 
lie in the region of peak fast fluence (3.107? n/cm? EDN) and low 
temperature (400°C). Three-dimensional inelastic analysis of a 
graphite block was performed. The influence of irradiation on di- 
mensional stability and other material properties was taken into ac- 
count. Numerical results were obtained with the finite-element 
computer code ADINA. A point of very general interest was to 
perform a two-dimensional inelastic analysis of the same component 
to provide a means of comparing the three-dimensional work with 
a more conventional approach. 


(IWGHTR—3, pp 42-51) Graphite structure and 
its relation to mechanical design. Brocklehurst, 
J.E.; Kelly, B.T. (UKAEA Springfields Nuclear Power De- 
velopment Labs.). Feb 1980. S (US Sales Only), PC 
A06/MF AO1. 
From Meeting on mechanical behavior of graphite for high 
tompeqee reactors; Gif-sur-Yvette, France (11 Jun 1979 
The inhomogeneous nature of aeipecytalins oa hite re- 
quires property measurements to be made over dimensions large 
enough to average the local variations in the structure. This is par- 
ticularly true for mechanical integrity, and experimental data are 
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presented which illustrate the importance of the real aggregate 
structure of graphite and the difficulties of interpreting strength 
data from different tests. The classical statistical treatments do not 
hold generally, and the problem of defining a failure criterion for 
graphite is discussed. It is suggested that the stress conditions in 
graphite components might be classified in terms of the dimensions 
and stress gradients related to the characteristic flaw size of the ma- 
terial as determined experimentally. 


21847 (IWGHTR—3, > PP 51-62) Analysis of the stresses 
in a side reflector block of the pebble bed reactor. Schmidt, 
A. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Ger- 
— oe Feb 1980. NTIS (US Sales Only), PC A06/ 


From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

The side reflector of the pebble bed reactor is exposed to a 
high fast neutron dose during operation. At the end of its service 
life maximum doses of approximately 3-4x10** n/cm~* (EDN) are 
reached. The shrinkage induced in the graphite by the neutron flux 
results in internal stresses in the individual reflector blocks which 
may cause damage of the side reflector, e.g. chipping of major frag- 
ments. For calculating the internal stresses in graphite structures 
the SIGMA code was developed. This is a two-dimensional finite- 
element-program permitting the calculation of time-dependent 
stresses and deformations of graphite reactor components. The 
loads may be exerted by primary loads, temperatures, and shrinkage 
induced by irradiation doses. The SIGMA program permits to take 
into account the particular material properties of the graphite such 
as shrinkage and creep under the effect of fast neutrons as well as 
the anisotropy of the mechanical properties and thermal expansion 
specific to numerous materials. In all calculations the horizontal 
middle plane of the block was considered and generalized plane 
strain conditions were assumed. 


(IWGHTR—3, pp 62-69) Studies on the graphite 
rupture under irradiation induced strains. Jouquet, G.; Berth- 
ion, Y.; L'Homme, A. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Feb 1980. NTIS (US 
Sales Only), PC A06/MF AO1. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

Following the RMG experiments (failure of graphite by me- 
chanical effect, ic. under very high temperature gradient) an ex- 
perimental program called RWG (Failure of Graphite by 
WIGNER effect) was initiated in 75 at C.E.A. 3 experiments have 
been already performed in the OSIRIS reactor at Saclay: RWG 01, 
02 and 03. A 4th one, RWG04, is scheduled for the end of 79, may 
be in collaboration with GERMANY. The aim of the RWG experi- 
ments is to induce internal stresses in graphite blocks by irradiation 
at high temperature which would lead or not to their failure so one 
could bracket, as tightly as possible, the critical value for failure 
onset in given experimental conditions. 


21849 (IWGHTR—3, pp 76-88) Fracture mechanics 

plied to a reactor graphite. Roedig, M.; Kleist, G.; Nickel, 
H. (Kernforsch e Juelich GmbH. (Germany, 
F.R.)). Feb 1980. S (US Sales Only), PC A06/MF AO1. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

The reactor graphite investigated belongs to a family of gra- 
phites which were considered for the non-exchangeable reflector of 
a high temperature reactor for nuclear process heat generation 
(NPH/PNP) or electrical power generation with a helium turbine 
in a direct cycle (HHT). The reflector vessel consists of the 
bottom, top and side reflectors. The later concepts differ from the 
AVR-Reactor (Juelich/FRG) and THTR-Reaktor (Schmehausen/ 
FRG) in the way in which the fuel is loaded. The spherical fuel 
elements pass only once through the core and then go out (OTTO- 
loading) and they are not reloaded. This concept leads to a very 
high neutron irradiation dose of the graphite reflector blocks in the 
upper part of the side reflector and the top reflector. Maximum 
fluences in excess of 3x107* cm™* (DNE) at temperatures between 
300 and 700°C are to be expected. The fast neutron flux and conse- 
quently, the accumulated fluence in the block decrease rapidly with 
core distance whereas the temperature first increases up to a maxi- 
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mum somewhere in the block half near to the core centre and then 
decreases to a lower value. Due to the irradiation induced decrease 
of the thermal conductivity of the graphite, the temperature gradi- 
ents in the block develop with increasing core residence time. The 
temperature and fluence gradients result in differential dimensional 
changes due to thermal expansion and Wigner shrinkage. This leads 
to mechanical stress build up. The magnitude of the stresses are 
limited by irradiation induced creep. However, even where the ini- 
tial thermal stresses have been relaxed by creep, they will reappear 
at shut down with opposite sign, modified by the changes in ther- 
mal expansion coefficient and elastic moduli during irradiation. 


21850 (IWGHTR—3, %, Bp. Eye Application of fracture 
mechanics to the a tivity of graphite. Tucker, M.O. 
(Central Electricity - Board, Berkeley (UK). 
Berkele oe Debs) Feb 1980. NTIS (US Sales Only), 
PC A06/MF A0Ol1 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

A theoretical model of a doubly-notched plate of a brittle 
porous solid is used to investigate the effect of specimen geometry 
on the notch sensitivity of the material. Conformal mapping tech- 
niques are used to analyse the stress distribution in the model, 
which is assumed to be loaded in longitudinal shear and to fracture 
from a critically placed defect in the root of the notch. Results ob- 
tained from the model are compared with observed notch sensitivi- 
ties of an AGL moulded graphite, both before and after irradiation, 
and demonstrate that, under stress conditions of this type, fracture 
mechanics can be used to formulate an entirely adequate failure cri- 
terion for the material. 


21851 (IWGHTR—3, pp 96-102) one and fatigue 

es of near-isotropic graphites. Oku, T.; Eto, M.; Arai, 
yo ee Atomic Energy Research Inst., "Tokai, Ibaraki. 
Tokai Research Establishment). Feb 1980. ‘NTIS (US Sales 
Only), PC A06/MF AO1. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

Recent research activities at JAERI on the mechanical be- 
havior of graphite for HTR will be reviewed. Several kinds of 
near-isotropic graphites were used for investigation of their 
strength and fatigue properties. The research items described here 
are as follows: (1) the effect of nonlinear stress-strain curve on the 
bending strength of the petroleum coke graphites; (2) the method 
for evaluating the ring compressive strength; (3) tensile-tensile and 
compressive-compressive fatigue strengths of petroleum coke gra- 
phites; (4) irradiation effects on the strength of isotropic graphites. 
Main results obtained here are the following: (1) the effect of non- 
linear stress-strain curves of the graphite on the bending strength 
should be taken into account when the bending strength is applied 
to the safety evaluation of core. graphite structures of HTR; (2) an 
improved equation obtained from the curved beam theory is pro- 
posed for evaluating the ring compressive strength. The equation 
gives more reasonable values of the strength than those proposed 
by other investigators; (3) the statistical analysis based on the 
normal distribution was successfully applied to evaluate the fatigue 
strengths, and (4) the maximum elastic strain energy for the graph- 
ite materials under irradiation appeared to be dependent on the irra- 
diation temperature and neutron fluence. 


21852 (IWGHTR—3, pp 103-110) Irradiation creep per- 
formance of graphite relevant for pebble bed HTRs. Kleist, 
G.; O’Connor, M.F. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.)). Feb 1980. NTIS (US Sales 
Only), PC A06/MF AO1. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

Irradiation-induced creep in the core reflector component 
graphite of high temperature reactors is of primary importance to 
the core designer since it provides a mechanism for the relief of in- 
ternal stresses arising from differential Wigner shrinkage and ther- 
mal expansion. The experimental determination of the extent of this 
creep for conditions relevant to the reactor is thus imperative. 
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21853 Pipher 110-115) Statistical fracture 
criterion for graphite. Co Cords, H. 

R. (Kernforsch y, 

F.R.)). Feb 1980. Ss (US Sales Only) PC A06/MF Aol. 

From Meeting on mechanical behavior of graphite for high 
temperature reactors; Gif-sur-Yvette, France (11 Jun 1979). 

The measured mechanical strength of brittle materials shows 
considerable scatter due to inhomogeneities inherent in the submi- 
croscopic and microscopic structure. Not only is the strength of 
graphite statistically distributed, other bulk quantities, e.g. Young's 
modulus and density which may be correlated to the strength, 
show also a scatter in measurement data, thus indicating that large 
scale inhomogeneities are present. Application of the statistical 
theory means essentially that a system is divided into subsystems 
which are assumed to be statistically independent of each other. 
The probability function of the total system is the product of prob- 
ability distributions of the subsystems, the typical size of which is a 
cube of AV=1 cm? for a graphite with a maximum grain size of 1 
mm. 


21854 (Juel-S; 117) Estimation of helium release in 
case of a leak in liner. Breitbach, G. (Kernforsch 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer N' Nuk. 
leare Sicherheitsforschung). Jun 1981. 45p. (In German). 
Fachinformationszentrum Energie, Ph Shae, 
Karlsruhe, Germany. 

Investigations are performed, how much primary coolant gas 
is released when liner leaks occur. In simplified models for calcula- 
tions a cleft between liner and concrete with an uniform width h in 
the ym-range is assumed. Leaking gas flows along the cleft and 
percolates into the concrete. The flow rates depend very strongly 
on h. In connection with a venting channel system lying nearby the 
liner it is demonstrated, that for clefts in the range 5 4m gas perco- 
lates quickly into the concrete. For separations of 50 ym a large 
expansion in the concrete-liner interface is to expect, supposed the 
concrete is not cracked. Experimental results are discussed. Simple 
estimations show that the gas flow rates of liner leaks suggest clefts 
between liner and concrete in the range 5 to 50 ym. 


21855 (LA-UR—81-3509) 
with variable modulus, elastic- 
crete models. Anderson, C.A. (Los Alamos National Lab, 
NM (USA)). 1981. Contract W-7405-ENG-36. 23p. (CONF- 
8104129—1). NTIS, PC A02/MF AOI1. Order Number 
DE82004363. 

From Workshop on constitutive relations for concrete; Albu- 
querque, NM, USA (28 Apr 1981). 

Six years ago the Reactor Safety Research Division of the 
Nuclear Regulatory Commission (NRC) approached the Los 
Alamos National Laboratory to develop a comprehensive concrete 
structural analysis code to predict the static and dynamic behavior 
of Prestressed Concrete Reactor Vessels (PCRVs) that serve as the 
containment structure of a High-Temperature Gas-Cooled Reactor. 
The PCRV is a complex concrete structure that must be modeled 
in three dimensions and posseses other complicating features such 
as a steel liner for the reactor cavity and woven cables embedded 
vertically in the PCRV and wound circumferentially on the outside 
of the PCRV. The cables, or tendons, are used for prestressing the 
reactor vessel. In addition to developing the computational capabil- 
ity to predict inelastic three dimensional concrete structural behav- 
ior, the code response was verified against documented experiments 
on concrete structural behavior. This code development/verifica- 
tion effort is described. 


See experiences 
plastic, and viscoelastic con- 


21856 Britain's new AGRs: have they got it right this 
time. Rippon, S. Nuclear News (La Grange Park, Illinois); 
25: No. 1, 85-90(Jan 1982). 

Progress on two new AGR projects at Heysham-2 and Tor- 
ness is presented. Topics discussed include: design changes; prog- 
ress at sites; manufacturing facilities; and research and development 
activities. 
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21857 300 MWe Hamm-Uentrop nuclear power plant of 
HKG with thorium-cooled HTR in the VEW-Kraftwerk 
Westfalen. Mannheim, Germany; Brown, Boveri und Cie 
A.G. (1981). 32p. (In German). 

The gas-cooled Thorium-High Temperature Reactor with 
spherical fuel elements (spherical reactor) is part of one of the new 
reactor building lines. The principal objectives in development for 
this reactor are as follows: economic exploitation of nuclear energy 
in high temperature fields and thus the possibility to use conven- 
tional superheated steam turbines for generation of current; applica- 
tion of nuclear energy for pyrometric processes requiring high tem- 
peratures; application of nuclear energy near industrial centres due 
to the very high degree of safety. 


21858 Remote measurement of low silicon concentration 
in structural components of nuclear reactors using a laser 
based technique. Adrain, R.S. (CEGB, Marchwood Engi- 
neering Labs., Southampton, and); Airey, D.R.; Klewe, 
R.C.; Ormerod, E.J.; Watson, J. pp 269-274 of Laser ad- 
vances and applications. Wherrett, B.S. (ed.). Chichester, 
England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

During the two decades of commercial operation of Magnox 
Nuclear Reactors by the CEGB, some growth of oxide (magnetite) 
has been found on the mild steel reactor structural components. 
The rate of oxide growth depends on the concentration of trace 
elements in particular silicon. Silicon is present in concentrations 
from .01% to .5% and measurements are needed in order to opti- 
mize plant operating parameters. Any measurement system must be 
capable of remote operation due to the high temperatures and ra- 
dioactively hazardous environment of a nuclear reactor. This paper 
discusses a technique based on laser microspectral analysis using an 
instrument developed from the laser corrosion monitor which can 
be used remotely. It is fully computerized and gives rapid meas- 
urements down to .01% Si using the 634.7 and 637.1 nm Sill emis- 
sion lines. The validity of the local thermodynamic equilibrium 
model (LTE) of the laser initiated plasma is assessed. 
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REFER ALSO TO CITATION(S) 21794, 21926, 21962 


Advances in inservice inspection of the Winfrith 
steam generating heavy water reactor. Black, W.S.A. 
(UKAEA Atomic Energy Establishment, Winfrith); Murga- 
troyd, R.A.; Highmore, P.J. EA Risley Nuclear 
Power Development Labs.). pp 39 of Proceedings of sym- 
posium on inspection of U.K. reactors, 30th tember 
1980, Newport Glos. London, England; BNES ({[nd)). 
From 2. symposium on reactor inspection; Newport, UK (30 
Sep =. : 
¢ inservice inspection of the Winfrith steam generating 
heavy water reactor was outlined in a presentation to the 1975 
BNES symposium on reactor inspection technology. This paper de- 
scribes advances made in inspection techniques since 1975 in the 
fields of pressure tube and steam drum inspection. Ultrasonic and 
eddy current techniques and equipment are described which have 
been developed for pressure tube inspection and applied to the in- 
reactor examination of 21 pressure tubes between 1976 and 1980. 
Attention is drawn to the influence of the reactor environment on 
the inspection techniques, in particular the effect of corrosion layers 
on the bore of the pressure tubes. The results of both the in-reactor 
inspections and supporting laboratory development studies are re- 
ported. No significant defects have been detected in the 21 pressure 
tubes inspected. The paper also describes automatic manipulators 
obtained and commissioned in 1979 and their application to the in- 
spection of steam drum partial penetration welds in 1980. 


21860 (INIS-mf—6612, pp 1-27) Major heat exchaager 
performance in Ontario Hydro-operated CANDU nuclear 
generating stations. Dueck, D.G. (Ontario Hydro, Toronto 
(Canada)). 1980. Dep. NTIS (US Sales Only). 

From Canadian Nuclear Association heat exchanger reliabil- 
ity seminar; Toronto, Canada (1 May 1980). 


ERA VOL. 7,NO.8/ 2648 


The performance of heat exchangers is described in terms of 
their impact on the unit in the form of forced outages and deratings 
as well as incapability due to scheduled outages. Some major prob- 
lems with heat exchangers are highlighted. 


21861 (INIS-mf—6612, pp 29-36) Engineering research 
in nuclear components, pt. 1. Vibration and fretting wear of 
heat exchangers. Ko, P.L.; Pettigrew, M.J.; Wolgemuth, 
G.A.; Campagna, A.O. (Atomic Energy of Canal Ltd., 
Chalk River, Ontario. Chalk River Nuclear Labs.). 1980. 
Dep. NTIS (US Sales Only). 

From Canadian Nuclear Association heat exchanger reliabil- 
ity ae Toronto, Canada (1 May 1980). 


A flow-induced vibration analysis technique and a procedure 
to predict fretting wear damage from experimental data are present- 
ed. Examples are used to illustrate these techniques. 


21862 (INIS-mf—6612, pp 87-127) Heat exchanger per- 
formance at Gentilly I nuclear power station. Abraham, R.L. 
(Hydro-Quebec, Montreal (Canada)). 1980. Dep. NTIS (US 
Sales Only). 

From Canadian Nuclear Association heat exchanger reliabil- 
ity seminar; Toronto, Canada (1 May 1980). 

Problems have been encountered with corrosion of the Gen- 
tilly I heat exchangers due to the corrosive nature of the water of 
the St. Lawrence river at the Gentilly site. Proposed methods of 
dealing with these problems are discussed. 


21863 (IWGFPT—5, pp 79-83) Improved CANDU fuel 
performance. A summary of previous AECL publications. 
Wood, J.C.; Hardy, D.G.; Bain, A.S. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

The fuel defect rate in CANDU power reactors has been 
very low (0.06%) since 1972. Most defects were caused by power 
ramping. The two measures taken to reduce the defect rate, by 
about an order of magnitude, were changes in the fuelling schemes 
and the introduction of thin coatings of graphite on the inside sur- 
face of the Zircaloy fuel cladding. Power ramping tests have dem- 
onstrated that graphite layers, and also baked poly-dimethyl-silox- 
ane layers, between the UO: pellets and Zircaloy cladding, increase 
the tolerance of fuel to power ramps. These designs are termed 
graphite CANLUB and siloxane CANLUB; fuel performance de- 
pends on coating parameters such as thickness, wear resistance and 
on environmental and thermal conditions during the curing of coat- 


ings. 
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REFER ALSO TO CITATION(S) 21001, 21007, 21008, 21975, 21983 


21864 Ultrasonic imaging in LMFBRs using digital tech- 
niques. Fothergill, J.R.; McKnight, J.A.; Barrett, L.M. 
(UKAEA Risley Nuclear Power Development Labs.). pp 
15 of Proceedings of symposium on inspection of U.K. reac- 
tors, 30th tember 1980, Newport Glos. London, Eng- 
land; BNES ({nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 
Sep 1980). 

Ultrasonic technology for providing images of components 
immersed in the opaque sodium of LMFBRs is being developed at 
RNL. For many years the application has been restricted by the 
unavailability of convenient ultrasonic sources and receivers capa- 
ble of withstanding the reactor environment. Until recently, for ex- 
ample, important ultrasonic instrument design, such as for future 
sweep arms, had to be based on waveguided ultrasonics. RNL have 
developed an economic immersible transducer that can be deployed 
during reactor shut-down, when many demands for ultrasonic 
imaging are made. The transducer design is not suited at present to 
the sophisticated techniques of phased arrays; consequently image 
formation must depend on the physical scanning of a target using 
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one or more transducers in pulse-echo mode. The difficulties of 
access into a fast reactor impose further restrictions. Some applica- 
tions may involve easy scanning sequences, thus the sweep arm re- 
quires only a rotation to provide a map of the reactor core area. 
For a more detailed examination of the same area, however, special 
engineering solutions are needed to provide a more satisfactory 
scanning sequence. A compromise solution involving the rotating 
shield movement is being used for a PFR experiment to examine a 
limited area of the core. 


(CONF-811103—59) Taylor-series expansion with 

power investigations. 

ini, A.; elz, J.M.; Perone, V.A. 

(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 

OS EN -26. 1 NTIS, PC A02/MF AOl. Order 
Number DE82004107. 

From ANS winter meeting; San Francisco, CA, USA (29 


Nov 1981). 

perturbation theory (GPT) is often used to cal- 
culate the influence on integral reactor performance parameters of 
design and cross section changes, and to determine integral param- 
eter uncertainties. A Taylor series expansion method with GPT has 
recently been proposed to treat such shifts explicitly. Cacuci has 
also developed a theory involving Gateaux-differentials to investi- 
gate response maxima. The purpose of the work reported in this 
summary is to investigate the appropriateness of the Taylor-series 
GPT approach for peak power investigations in a heterogeneous 
LMFBR core. The Taylor series approach involves application of 
GPT to functionals involving derivative operators, and has the ad- 
vantage that it can be applied directly to GPT production codes 
without further programming of these codes. 


21866 (DOE/SF/71031—T16) Cladding/duct materials 
development quarterly report, January-March 1979, work 
package AG-10-20-46, Task SG013. McSherry, A.J.; Patel, 
M.R. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Dept.). 1981. Contract AT03- 
76SF71031. 49p. NTIS, PC A03/MF AOl. Order Number 
DE8 1023604. 

Three papers are combined to represent the quarterly prog- 
ress report. The three papers include the results of the fourth inter- 
im examination of the uniform beam specimens of the C-1 irradia- 
tion creep in bending test; recovery of ductility in alloys D21, D25, 
and D68 by post-irradiation heat treatment; and a comparison of 
neutron irradiation and nickel ion bombardment in the production 
of swelling in AISI 316 stainless steel. 


21867 (DOE/SF/71032—T41) Rational Bayesian prior 
development (Phase III activity). Final report. MacFarland, 
W.J. (General Electric Co., Schenectady, NY (USA). Cor- 
porate Research and Development Dept.). 17 Nov 1978. 
Contract AT03-76SF71032. 133p. NTIS, PC A07/MF AOl1. 
Order Number DE82004014. 

This report summarizes work carried out for the Advanced 
Reactor Systems Department (previously the Fast Breeder Reactor 
Department) during the period 1976 to 1978 on the general subject 
of the formulation of Rational Bayesian Priors. The development of 
a rational Bayesian prior for any failure phenomenon of interest 
typically involves expenditure of considerable time and effort and 
must be given the detailed and considered attention of engineers 
and/or scientists who are experts in the area under study. For these 
reasons, it is not feasible to apply the method broadly in any given 
design program. This report therefore offers a detailed step-by-step 
rationale which will typically identify subsystems, components, and 
individual failure modes which can be satisfactorily treated by 
other means, leaving a small residue for treatment by the methods 
described herein. In synopsis, rational Bayesian priors have an im- 
portant but selective role to play in the assessment of the reliability 
of nuclear safety systems. 


21868 (DOE/SF/76026—T77) Reactor cover: seals, bear- 
ing and support system investigation and recommendation. 
McEdwards, J.A. (Rockwell International Corp., Richland, 
WA (USA). Rockwell Hanford Operations). 1978. Contract 
AT03-76SF76026. 129p. (N—254TI231002). NTIS, PC 
A07/MF AO1. Order Number DE82004216. 
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This report documents the results of an investigation for de- 
termining the seals, bearings, and support system for the reactor 
cover plugs. The recommended sealing system has a sodium filled 
dip seal at the bottom and both elastomer and metallic seals at the 
top of each of the three annuli. Inflatable seals are the dynamic 
seals for the rotating plugs. The bearings are single-row ball bear- 
ings which can withstand the vertical and horizontal seismic im- 
posed loads and the differential radial temperature growth of the 
plugs. The support structure carries the imposed seismic loads and 
can act as a lifting fixture for bearing replacement operations. 


21869 (HEDL-SA—2492FP) Radial plutonium redistribu- 
tion in mixed-oxide fuel. Lawrence, L.A.; Schwinkendorf, 
K.N.; Karnesky, R.A. (Hanford Engineerin, Development 
Lab., Richland. ‘WA (USA); Oregon State Univ., Corvallis 

SA)). Oct 1981. Contract AC06-76FF02170. 16p. 
CONF-811103—45). NTIS, PC A02/MF AOl. Order 
Number DE82003783. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Alpha autoradiographs from all HEDL fuel pin metallogra- 
phy samples are evaluated and catalogued according to different 
plutonium distribution patterns. The data base is analyzed for ef- 
fects of fabrication and operating parameters on redistribution. 


21870 (HEDL-SA—2518-FP) Microstructural origins of 
yield strength changes in AISI 316 during fission or fusion ir- 
radiation, Garner, F.A.; Hamilton, M.L.; Panayotou, N.F.; 
Johnson, G.D. (Hanford Engineering Development Lab., 
rg WA (USA)). 1980. Contract A 76FF02170. 
(CONF-800609—18). NTIS, PC A02/MF AOl1. Order 
Rintber DE82003819. 

From 10. international symposium on effects of radiation on 
materials; Savannah, GA, USA (3 Jun 1980). 

The changes in yield strength of AISI 316 irradiated in 
breeder reactors have been successfully modeled in terms of con- 
current changes in microstructural components. Two new insights 
involving the strength contributions of voids and Frank loops have 
been incorporated into the hardening models. Both the radiation-in- 
duced microstructure and the yield strength exhibit transients 
which are then followed by saturation at a level dependent on the 
irradiation temperature. Extrapolation to anticipated fusion behav- 
ior based on microstructural comparisons leads to the conclusion 
that the primary influence of transmutational differences is only to 
alter the transient behavior and not the saturation level of yield 
strength. 


21871 (HEDL-SA—2536-FP) Uranium plutonium oxide 
fuels. Cox, C.M.; Leggett, R.D.; Weber, E.T. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 1981. 
Contract AC06-76FF02170. 34p. (CONF-811037—2). NTIS, 
PC A03/MF AO1. Order Number DE82003789. 

From TMS/AIME fall meeting on advanced techniques for 
the characterization of hydrogen in metals; Louisville, KY, USA 
(11 Oct 1981). 

Uranium plutonium oxide is the principal fuel material for 
liquid metal fast breeder reactors (LMFBR’s) throughout the 
world. Development of this material has been a reasonably straight- 
forward evolution from the UO2 used routinely in the light water 
reactor (LWR’s); but, because of the lower neutron capture cross 
sections and much lower coolant pressures in the sodium cooled 
LMFBR’s, the fuel is operated to much higher discharge exposures 
than that of a LWR. A typical LMFBR fuel assembly is shown. 
Depending on the required power output and the configuration of 
the reactor, some 70 to 400 such fuel assemblies are clustered to 
form the core. There is a wide variation in cross section and length 
of the assemblies where the increasing size reflects a chronological 
increase in plant size and power output as well as considerations of 
decreasing the net fuel cycle cost. Design and performance charac- 
teristics are described. 





21 NUCLEAR POWER PLANTS 
2105 Power Reactors, Breeding 


21872 (IWGFR—29, pp 202-214) Thermohydraulic char- 
acteristics of SNR-fuel elements. Weber, G. (Internationale 
Le ag ene G.m.b.H. INTERATOM), Bergisch Glad- 

bach (Germany, F.R.)); Cornet, G. (Societe elge pour 
I'Industrie Nucleaire, Brussels). Nov 1979. Dep. IS (US 
Sales Only). 

From Specialists’ meeting on thermodynamics of FBR fuel 
subassemblies under nominal and non-nominal operating conditions; 
Kar! F.R. Germany (5 Feb —_ 

ferent fuel element types of the SNR-reactor have been 


autenes and investigated by thermohydraulic calculations. These 
element types differ by their spacing system of the pins inside the 
wrapper tube. The grid type bundle of the SNR 300 Mk Ia has 
been improved for the SNR 300 Mk II and the SNR 300 2 by a 
special attachment of the grids to the wrapper tube. Thermohy- 
draulic analyses have been performed for both, gridded bundles and 
wire wrapped bundles. The influence of bundle eccentricities and 
pin distributions inside the bundle on the thermohydraulic results 
have been investigated. Calculations performed on bundles, en- 
closed by wrappers which are deformed by irradiation creep show 
changes of the thermohydraulic parameters from the beginning of 
life to the end of life of the element. The presented results show the 
capability of the calculation methods for thermohydraulic analysis 
of fuel subassemblies for normal and non-normal conditions. 


21873 ee 229-253) LMFBR blanket as- 
sembly heat transfer hydraulic 


test data evaluation. 
Markley, R.A.; Engel, F.C. (Westinghouse Electric —- 
oe PA ‘(USA)). Nov 1979. 


. NTIS (US 

From Specialists’ meeting on thermodynamics of FBR fuel 
subassemblies under nominal and non-nominal operating conditions; 
Karlsruhe, F.R. Comey (5 Feb 1978). 

The USA Test Program for characterization of breeder reac- 
tor blanket T and H performance is providing a data base for im- 
proved confidence in the design tools employed. Pressure drop tests 
with wire wrapped rod bundles having a 1.08 triangular pitch to 
diameter ratio and 4 inch (10 cm) wire wrap lead using water, 
sodium and air have defined a smooth, continuous, single-valued 
friction factor versus Reynolds number correlation. This eliminates 
a possible source of flow instability. The rod bundle temperature 
rise profiles measured in the heat transfer tests using a prototypic 
blanket rod bundle agrees in magnitude and shape with the predic- 
tions of the marching type sub-channel codes currently employed in 
blanket subchannel analysis. The low flow test data demonstrates 
increasing buoyancy induced flows in the lower Reynolds number 
flow regime. This and the remaining test data will supply a base for 
calibration of the mixing momentum exchange and conduction fac- 
tors employed in the subchannel analysis codes; which will contrib- 
ute to the confidence of the blanket design predictions and reduce 
the uncertainties which are commonly expressed as hot channel/ 
spot factors. 


21874 (IWGFR—29, pp 254-261) Theoretical and experi- 
mental investigations of the thermo-hydraulics of deformed 
wire-wrapped bundles in nominal flow conditions. Leteintur- 
ier, D.; Cartier, L. (CEA Centre d'Etudes Nucleaires de Ca- 
darache, 13 - Saint-Paul-les-Durance (France)). Nov 1979. 
Dep. NTIS (US Sales Only). 

From Specialists’ meeting on thermodynamics of FBR fuel 
subassemblies under nominal and non-nominal operating conditions; 
Karlsruhe, F.R. Germany (5 Feb ha 

Theoretical and experimental studies undertaken in CEN Ca- 
darache on deformed subassemblies are presented. After the main- 
lines description of this program first temperature distribution re- 
sults are given on an in-pile experiment in RAPSODIE (61 pins). 
Comparison with calculation is made. 


21875 aay ag kay pp 5-23) Development of the fast 
breeder reactors in France from March 1980 to March 1981, 
Vautrey, L. (CEA Centre d’Etudes Nucleaires de Saclay, 91 
Gif-sur-Yvette (France)). May 1981. (In French). Dep. 
NTIS (US Sales Only). 
- From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
81). 
The results of research and development activities carried 
out in the field of fast reactors by the French CEA from March 
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1980 until March 1981 are reported in this document. The main 
points discussed are: (1) RAPSODIE; (2) The experimental reactor 
PHENIX; (3) The prototype reactor Super PHENIX 1 at Creys 
MALVILLE; (4) The next generation of LMFBR type reactors 
(Super Phenix 2). 


21876 (IWGFR—37/2, P= 23-57) Status of the fast 
breeder reactor development in the Federal Republic of Ger- 
many, Belgium and the Netherlands, February 1981. Hueper, 
R.; Friese, R. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.)). May 1981. Dep. NTIS (US Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

In 1967 and 1968 the Federal Republic of Germany, the 
Kingdom of Belgium and the Kingdom of the Netherlands 
("DeBeNe”’) agreed to develop, in a joint program, breeder reac- 
tors to the point of commercial maturity. The following research 
organizations take part in this effort: Kernforschungszentrum Karls- 
ruhe (KfK); INTERATOM, Bergisch Gladbach; ALKEM, Wolf- 
gang near Hanau; SCK/CEN, Mol; Belgonucleaire, Brussels; ECN, 
Petten; TNO, Apeldoorn; NERATOOM, The Hague. The results 
of research and development activities carried out by the DeBeNe 
partners in 1980 have been compiled in this report. The report 
begins with a review of the energy policy background, followed by 
an R and D summary. The bulk of the report following next is or- 
ganized by the Working Groups of the R and D Program Working 
Committee of the Fast Breeder Project; additional chapters provide 
information about the operation of KNK II and the construction of 
SNR 300. In the annexes a survey is given of international coopera- 
tion. 


21877 (IWGFR—37/2, 2 58-64) Review of fast reactor 
activities in India. a R. (Reactor Research Centre, 
— (India)) ay 1981. “oo NTIS (US Sales 


From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981 
. It may be recalled that in the presentation at the last meeting 
of the IWGFR (13th Annual meeting), a broad out-line of India’s 
nuclear energy programme and the role of fast breeders in the pro- 
gramme has been provided. The steps taken to enable the fast 
breeders to fulfil their role have also been described. To recapitu- 
late in brief, fast breeder reactors are considered as an essential and 
integral part of the programme of nuclear energy and constitute the 
second step in the programme, the first being the construction of 
natural uranium-heavy water moderated reactors which will con- 
sume natural uranium but will produce plutonium to fuel fast breed- 
er reactors. This basic position has remained unchanged and the 
Government is now taking steps to build a large number of heavy 
water reactors--say 10 million KW capacity in the next 20 years. 
This defines the time frame for developing the fast breeder technol- 
ogy in the country. It has therefore been decided to mobilise the 
efforts towards design, construction and operation of a medium 
sized (say 500 MWs) reactor by mid-nineties. 


(IWGFR—37/2, pp 65-72) Review of the Italian 


fast reactor programme, Bruzzi, L.; Pierantoni, F. (Comitato 
Nazionale per 1|’Energia Nucleare, Bologna (Italy). Pro- 
i /. Reattori Veloci). May 1981. Dep-N’ NTIS (US Sales 

y). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

, The results of research and development activities carried 
out by CNEN in the field of FBRs in 1980 have been compiled in 
this report. In the frame of the main development lines on fast reac- 
tors, namely PEC construction, participation in the Superphenix-1 
undertaking and research and development programme, some new 
initiatives have been taken with the purpose to rationalize the rela- 
tionships between CNEN and Italian industry. 


(IWGFR—37/2, pp 72-109) Review of fast reac- 
tor programme in Japan. Matsuno, Y. (Power Reactor and 
Nuclear Fuel Development Corp., Oarai, Ibaraki >. 
Oarai Engineering Center); ew 's. (Project Planning and 
Management Div., PNC, Minato-ku, Tokyo, Japan). May 
1981. . NTIS (US Sales Only). 
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From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

' The fast breeder reactor development project in Japan has 
been in progress in the past twelve months and will be continued in 
the next fiscal year, from April 1981 through March 1982, at a simi- 
lar scale of effort both in budget and personnel to those of the 
fiscal year of 1980. The 1981 year budget for R and D work and 
for construction of a prototype fast breeder reactor, MONJU, will 
be approximately 20 and 27 billion Yen respectively, excluding 
wages of the personnel of the Power Reactor and Nuclear Fuel 
Development Corporation, PNC. Concerning the experimental fast 
reactor, JOYO, power increase from 50 MWt to 75 MWt was made 
in July 1979 and three operational cycles at 75 MWt have been 
completed in August 1980 and the forth cycle has started in the 
middle of March 1981. With respect to the prototype reactor 
MONSVJU, progress toward construction has been made and an envi- 
ronmental impact statement of the reactor was approved by the 
concerned authorities. Preliminary design studies of large LMFBR 
are being made by PNC and also by utilities. A design study being 
conducted by PNC is on a 1000 MWe plant of loop type by extra- 
porating the technology to be developed by the time of commis- 
sioning of MONJU. activities in the past twelve months are summa- 
rized below. 


21880 (IWGFR—3 p 110-124) Development of fast 
reactors in the USSR, Marek 1981, Inyutin, E.I.; Khodarev, 
E.A. (Gosudarstvennyj Komitet | 4 I'zovaniyu Atomnoj 
Ehnergii SSSR, Obninsk. Fi ergeticheskij Inst.). 
May 1981. (In Russian). Dep. NTIS (US Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

‘ The review of the development of fast reactors in the USSR 
by March 1981 is given. The report summarizes the experience in 
dismounting of BR-10 reactors, operational experiences of BOR-60 
and BN-350, physical and power start-up of BN-600, brief informa- 
tion concerning the development of new constructions of the 
blocks with 800 and 1600 MWt power reactors, and also some cal- 
culated and applied studies in the field of fast reactors. 


21881 (IWGFR—37/2, pp 125-146) Review of the UK 
Sek wantin evan Seas 1, Smith, R.D. (UKAEA 
Risley Nuclear Power Development Establishment). May 
1981. Dep. NTIS (US Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

, Reduced projections for electricity demand up to the end of 
the century have contributed to a delay in the government's re- 
sponse to the recommendation by the industry that the Commercial 
Demonstration Fast Reactor (CDFR) should be built to ensure that 
the option for commercial LMFBR should be demonstrated and 
maintained. A government statement is now expected before the 
end of 1981. Fast breeder reactors are expected to be required in 
the UK electrical supply system by about the turn of the century. 
Series ordering will be proceded by construction and operation of 
the CDFR, of a design suitable in all basic features for replication 
in programme reactors. The National Nuclear Corporation (NNC) 
has continued the development of a CDFR design having the re- 
quired operational, safety and economic characteristics. The basic 
design concept is now nearing completion following investigation 
of a number of alternatives. Some of the more important features of 
this design, namely the core, primary circuit and reactor cooling 
systems, steam cycle and boilers, and overall plant and station 
layout are described in this review. Operational experience of the 
Prototype Fast Reactor (PFR) is also briefly discussed. 


21882 (IWGFR—37/2, pp 146-154) Status of fast breed- 
er reactor development in the United States. Horton, K. (De- 
ent of Energy, Washington, DC (USA)). May 1981. 

. NTIS (US Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

, The United States Department of Energy program for devel- 
opment of the fast breeder reactor has witnessed some notable 
events in the past year. Foremost among these is the successful 
operational testing of the Fast Flux Test Facility (FFTF), located 
at the Hanford Engineering Development Laboratory. The reactor 
reached full design power of 400 MW(t) on December 21, 1980, 
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and has performed remarkably close to specifications. 
Design of the Clinch River Breeder Reactor Plant (CRBRP), a 375 
MW(e) LMFBR, is now over 80 percent complete. About $530 
million in components have been ordered; component deliveries 
total approximately $124 million; work-in-process totals another 
$204 million. Construction of the plant, however, has been suspend- 
ed since 1977. With the concurrence of the U.S. Congress and ap- 
provals from the appropriate authorities work on the safety review 
and site clearing for construction can resume. The Conceptual 
Design Study (CDS) for a large, 1000 MW(e) LMFBR Large De- 
velopmental Plant (LDP) was recently completed on a schedule 
commensurate with submission of a full report to the Congress at 
the end of March, 1981. This report is the culmination of a study 
which began in October, 1978 and involved contributions from U.S. 
reactor manufacturers and USDOE laboratories. The USDOE is 
carrying forward a comprehensive technology development 
program.direct support to the FFTF and CRBRP projects and to 
the LDP. It also supports technology development which is generic 
to the overall LMFBR program. Funding for breeder technology 
activities exceeds $150 million in FY 1981. 


21883 (IWGFR—37/2, pp 154-176) Swiss contribution 
to the FBR dev it. Hudina, M. (Eidgenoessisches Inst. 
fuer Reaktorforschung, Wuerenlingen (Switzerland)) (and 
others). May 1981. Dep. NTIS (US Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

, By applying for membership in the “International Working 
Group on Fast Reactors” Switzerland has expressed its interest in 
the fast breeder reactor and in the LMFBR in particular. In the 
past Switzerland has made substantial contributions to the develop- 
ment of the GCFR. As interest in the GCFR as an alternative 
breeder concept and a backup has decreased (thereby postponing 
its commercialization well into the next century) Switzerland is 
presently shifting emphasis in its fast breeder activities from the 
GCFR to the LMFBR. An ongoing programme for developing ad- 
vanced carbide fuels is not affected by this reorientation. It is, how- 
ever, realized that useful contributions in the LMFBR field can 
only be made, if Switzerland is accepted to be a partner by other 
countries developing this reactor t. This paper is a review of 
the Swiss activity in the field of the FBR development. 


21884 ere ae he —— Commission of the 
European Comm reactor — 
March 1981, Balz, W. BY omnen Hl my the a 
munities, Brussels (Belgiony) May 1981. Dep Ss (US 
Sales Only). 

From 14. IAEA annual meeting; Vienna, Austria (31 Mar 
1981). 

, The Commission continued its fast reactor activities essen- 
tially in the frame of the Fast Reactor Coordinating Committee 
(FRCC) and by the execution of a Reactor Safety Programme at its 
Joint Research Centre (JRC). The introduced paper is a brief 
review of these activities. 


21885 (IWGFR—37/2, 181-183) pee of fast reac- 
tor activities at OECD ica). s M. (Nuclear 
Energy Agency, 75 - Paris Fieve - y 1981. Dep. NTIS 
(US Sales Only). 
From 14. IAEA annual meeting; Vienna, Austria (31 Mar 

1981 

. The activities of different groups and committees of NEA in 
the field of fast reactors are summarized in this review. 


21886 Nuclear breeder reactor fuel element with axial 
tandem stacking and getter. Gibby, R.L.; Johnson, C.E.; 
Lawrence, L.A.; Weber, E.T.; Wilson, C.N.; Woodley, R.E. 
(to Dept. of Energy). US Patent 4,257,847. 24 Mar 1981. 
Filed date 6 Oct 1978. vp. 

PAT-APPL-949340. 

A breeder reactor fuel element having a tandem arrangement 
of fissile and fertile fuel with a getter for fission product cesium dis- 
posed between the fissile and fertile sections. The getter is effective 
at reactor operating temperatures to isolate the cesium generated by 
the fissile material from reacting with the fertile fuel section. 
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21887 Digital pressure transducer for use at high tem- 
_ peratures. Karplus, H.H. (to Dept. of Energy). US Patent 
4,255,973. 17 Mar 1981. Filed date 7 Nov 1979. vp. 

PAT-APPL-092154. 

A digital pressure sensor for measuring fluid pressures at rel- 
atively high temperatures includes an electrically conducting fiber 
coupled to the fluid by a force disc that causes tension in the fiber 
to be a function of fluid pressure. The tension causes changes in the 
mechanical resonant frequency of the fiber, which is caused to vi- 
‘brate in a magnetic field to produce an electrical signal from a posi- 
tive-feedback amplifier at the resonant frequency. A count of this 
frequency provides a measure of the fluid pressure. 


21888 Oxygen distribution in fast reactor oxide fuels. 
Ewart, F.T. (UKAEA Atomic Energy Research Establish- 
ment, Harwell. Chemical Technology Div.); Mari, C.M. 
(Milan Univ. (Italy)); Fourcaudot, S.; Matzke, H.; Manes, 
L.; Toci, F. (Commission of the European Communities, 
Karlsruhe (Germany, F.R.). European Inst. for Transuran- 
ium Elements). pp 369-380 of Thermodynamics of nuclear 
materials 1979. Vol. 1. Proceedings of an international sym- 
posium held by the IAEA in Juelich, Federal Republic of 
Germany, from 29 January to 2 February 1979. Vienna, 
Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 


ar materials; Julich, F.R. German aes | (29 Jan 1979). ; : 
The chemistry of irradiated fuel pins has been examined with 


respect to oxygen distribution. Two hypostoichiometric mixed- 
oxide fuel pins were irradiated to high burn-up under controlled 
conditions in a materials testing reactor. The pins were carefully 
characterized initially and were examined in detail by ceramogra- 
phic and electron-probe techniques. The radial oxygen profile at 
the end of irradiation was measured. Small specimens were extract- 
ed from different points on a radius of the fuel; their oxygen poten- 
tial was measured in a micro-galvanic cell. The results have shown 
that, although the pins had initially widely different oxygen con- 
tents (O/M values of 1.948 and 1.976), the final O/M values were 
virtually identical at 1.992 and 1.997. This is contrary to the behav- 
iour predicted from existing fuel chemistry theory. Oxidation above 
1.997 O/M ratio in the higher initial-O/M pin is prevented by the 
oxidation of the clad. Rapid failure of the thoria electrolyte in the 
high-temperature galvanic cell occurred under the influence of 
minute quantities of irradiated fuel. Such an effect imposes limits on 
the large-scale application of galvanic-cell techniques to irradiated 
materials. 


21889 Thermochemical aspects of fuel/cladding and fuel/ 
coolant interactions in LMFBR oxide fuel pins. Adamson, 
M.G.; Aitken, E.A.; —o R.W. (General Electric Co., 
Pleasanton, CA (USA). allecitos Nuclear Center); Potter, 
; Mignanelli, M.A. (UKAEA Atomic Energy Research 
Establishment, Harwell). pp 503-537 of Thermodynamics of 
nuclear materials 1979. Vol. 1. Proceedings of an interna- 
tional symposium held by the IAEA in Juelich, Federal Re- 
a of Germany, from 29 January to 2 February 1979. 
ienna, Austria; IAEA (1980). 
From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 
paper examines several thermochemical aspects of the 
fuel/cladding, fuel/coolant and fuel/fission product interactions 
that occur in LMFBR austenitic stainless steel clad mixed (U,Pu)- 
oxide fuel pins during irradiation under normal operating condi- 
tions. Results are reported from a variety of high-temperature EMF 
cell experiments in which continuous oxygen activity measurements 
on reacting and equilibrium mixtures of metal oxides (UOsub(2 +x), 
Usub(0.75)Pusub(0.25)O2, NbzOs, V2O3s, TiO2) and (excess) liquid 
alkali metal (Na, K, Cs) were performed. Oxgyen potential, A anti 
Gsub(O2)sup(eq), and O:M thresholds for sodium/fuel reactions are 
re-evaluated in the light of new measurements and newly-assessed 
thermochemical data, and the influence on A anti Gsub(O2)sup(eq) 
of possible U-Pu segregation between oxide and urano-plutonate 
(equilibrium) phases has been analysed. Conditions for and likely 
products of reactions between oxide fuel and sodium vapour and 
the reaction swelling behaviour of UOsub(2+y) and Usub(1- 
x)Cesub(x)Osub(2+y) pellets in liquid sodium are also discussed. 
The roles of important thermo-chemical parameters in both oxida- 
tive and non-oxidative modes of fuel/cladding chemical interactions 
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are examined, and a chemical transport mechanism based on forma- 
tion of iron, chromium and nickel tellurides in a liquid fission-prod- 
uct phase is described that accounts for the cladding component 
transport often observed in irradiated fuel pins. Finally, the results 
of EMF cell oxygen-activity measurements and a variety of capsule 
experiments performed on caesium/oxide mixtures are interpreted 
in terms of the relative thermodynamic stabilities of reaction prod- 
ucts such as Cs,UQ,, ‘Cssub(2-x)UOsub(4-y)’, ‘CszNbOs’, ‘Cs2VOs' 
and ‘CsTiOy’. 


21890 Quality assurance in design: policy adopted by 
Vickers Barrow Engineering Works. Aubrey, r-. = V4 
Ltd., Barrow (UK). Mechanical —_o 7 of 
Nuclear quality assurance. London, sian, BN BNS" 1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

The quality assurance system operated by the Vickers 
Barrow Engineering Works is described, with special reference to 
the design of the reactor shield and above core structure for the 
first commercial fast reactor. Section headings are: introduction; 
what is quality assurance of design; attitude of designer; design dis- 
cipline; customers attitude; Engineering Company system; future 
application of Design Quality Assurance Record system. 


2107 Regulation And Licensing 


21891 (DP-MS—81-99) Methodology for accident analy- 
ses in SAR’s. Poe, W.L. Jr. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1981. Con- 
tract AC09-76SR00001. 14p. (CONF-811085—5). NTIS, PC 
A02/MF AO1. Order Number DE82004570. 

From DOE nuclear facility safety conference; Augusta, GA, 
USA (26 Oct 1981). 

Consistent methodology should be adopted in accident anal- 
yses sections of SARs. These accident sections should describe both 
consequence and risk from potential accidents that could occur in a 
facility being assessed. These analyses should consider three general 
classes of accidents; they are process related accidents, nautral 
events, and externally stimulated or induced man-made events. The 
objective of the accident analyses section should be to identify the 
total risk to the population and workers from potential accidents in 
the facility. To accomplish this objective, each potential accident 
should be analyzed over the full spectrum of severity. Total risk 
from accidents is the sum of the full spectrum risks from each acci- 
dent scenario considered. 


21892 (NUREG—0718-REV-1) Licensing requirements 
for pending applications for construction permits and manu- 
facturing license. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Reactor Regulation). 
Jun 1981. 65p. NTIS, PC A04/MF AO1. 

The TMI-2 Action Plan, NUREG-0660, does not specifically 
address requirements for construction permit and manufacturing li- 
cense applications. There are currently pending six construction 
permit applications for eleven units with light water reactors and 
one manufacturing license application for eight floating nuclear 
plants. Staff review of these applications had been suspended since 
the TMI-2 accident pending the formulation of a policy to appro- 
priately reflect the lessons learned from the accident. The Commis- 
sion is considering a new rule which will state the TMI-related re- 
quirements to be applied to these applications. 


21893 (PB—81-233371) Improvements needed in the Nu- 
clear Regulatory Commission's Office of Inspector and Audi- 
tor. Report to the Congress. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 9 Jul 
1981. 49p. NTIS, PC A03/MF AOl1. 

To help the Nuclear Regulatory Commission (NRC) carry 
out its responsibilities, a special office of Inspector and Auditor was 
created in April 1975 to independently review and appraise all 
NRC operations. This office, in essence, was to provide the Com- 
missioners with oversight over NRC programs and activities and 
recommend corrective actions. GAO found that the Office of In- 
spector and Auditor has not been using proven management tech- 
niques in scheduling and carrying out its work. These techniques 





range from systematic planning and prioritization to timely and 
consistent followup on work. If such techniques were used, it 
would result in a more orderly management approach and lead to 
higher quality reports and a better use of staff resources. The 
independence of the Office of Inspector and Auditor needs to be 
strengthened. In GAO's view, this only may be possible if NRC ac- 
cepts and implements the recommendations contained in this report. 
GAO also suggests that Congress consider establishing a statutory 
Inspector General office at the NRC. Such an office could help 
ensure that the Congress and the Commissioners receive objective 
information on problems within the Commission and enhance 
public trust in the regulation of commercial nuclear power. 


2108 Economics 


REFER ALSO TO CITATION(S) 20991, 21010, 21023, 21906 


21894 (AD-A—093751) Cost analysis of light water reac- 
tor power plants. Mooz, W.E. (RAND Corp., Santa Monica, 
CA XUSA)). Sep 1980. 9p. NTIS, PC A02/MF AOl. 

This study centers on a statistical analysis of the licensing 
time, construction time, and capital cost of light water reactor 
power plants. The use of these econometric techniques allows the 
major cost driving variables to be identified through multivariate 
analysis of time series data on over 50 U.S. nuclear power plants. 
The analysis made in the study provides a clearer picture of the dy- 
namic changes that have occurred in the cost of these power plants 
than does engineering cost estimates, and produces a tool that can 
be used to project LWR costs. 


21895 Fy hn pn natty Analysis of LWR oe ex- 
perience and impact on long cycles. Macnabb, ; 
Y.S. (NUS Corp., Rockville, MD (USA)). ist Des 1981. 
Contract AC02-80ET34070. 82p. (NUS—3934). NTIS, PC 
A05/MF AO1. Order Number E82004784. 

Outage data from 63 US light water reactor power plants for 
the period from March 1974 to August 1980 were collected and 
statistically analyzed for trends in the loss of plant availability as a 
function of months into cycle. The outage data base, the computa- 
tional methods applied to the data base, the results of numerical 
analyses, the findings of survey regarding refueling outage dura- 
tions, and an interpretation of the results as applied to long fuel 
cycles are described. 


2109 Process Heat Reactors 


REFER ALSO TO CITATION(S) 21972, 22108 


21896 (GA-C—14822) Process heat reactor design and 
analaysis. Quarterly progress report, April 1-June 30, 1978. 
(General Atomic Co., San Diego, CA (USA)). 30 Jun 1978. 
Contract AT03-76SF71061. 82p. NTIS, PC AOS/MF AO1. 
Order Number DE81029498. 

This report summarizes the third quarter FY-1978 results of 
concept design studies at General Atomic Company (GA) for an 
842-MW(t) VHTR utilizing an intermediate helium heat transfer 
loop to provide thermal energy for the production of reducing gas 
(He + CO) by steam-reforming a light hydrocarbon. Basic carbon 
sources may be coal, residual, or oil shale. The report summarizes 
the various plant configurations selected for the study and presents 
the conceptual plant layout drawings. Results of design studies on 
the intermediate heat exchanger are also presented. The status of 
the performance/optimization code development is discussed, and 
completion of the core auxiliary cooling system study is summa- 
rized. 
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2201 Theory And Calculation 


REFER TO CITATION(S) 21782, 21783, 21784, 21798, 21841, 21865, 
21959, 23910 


21897 (CONF-811103—48) Gain from a mixed finite-dif- 
ference formulation 


for three-dimensional diffusion-theory 
neutronics, Vondy, D.R.; Fowler, T.B. (Oak Ridge National 
Lab., TN (USA). 1981. Contract W-7405-ENG-26. 5p. 
NTIS, PC A02/MF AOl1. Order Number DE82003971. 
From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 
The advantage of a mixed differencing scheme for Tepresent- 
ing the diffusion theory approximation to neutron transport in 
ag in cn triangular-Z is demonstrated for a fast 
reactor. Most of the early codes employed the mesh edge differ- 
ence formulation as is used in the German D3E code. A mesh cen- 
tered formulation was chosen for use on a routine basis with mesh 
points located at the centers of the finite difference elements instead 
of at the corners where the internal material interfaces intersect, the 
VENURE code being the latest to use this scheme. Results are pre- 
sented for a fast reactor core problem modeling hexagonal assem- 
blies. 


21898 (EPRI-NP—1098) Symposium proceedings: nucle- 
ar data problems for thermal reactor applications. Rose, P.F.; 
Pearlstein, S.; Ozer, O. (Brookhaven National Lab., Upton, 
NY (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Jun 1979. Contract AC02-76CH00016. 548p. (BNL- 
NCS—25047; CONF-780546—). NTIS, PC A23/MF AOI. 
Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

The proceedings of a symposium on the status of nuclear 
data for thermal reactor applications are presented. The following 
areas were specifically addressed in the symposium: status of the 
microscopic nuclear data of importance to thermal reactors; status 
of clean critical benchmark experiments used for testing the validity 
of nuclear data and computational methods; status of fission prod- 
uct and heavy actinide data and related integral experiments; and 
problems associated with using nuclear data files in calculations and 
industry experience with the dependence of reactor design methods 
on nuclear data uncertainties. 


(EPRI-NP—1098, pp 4.1-4.25) Cross sections and 
yields important for fission product absorption in thermal re- 
actors. Walker, W.H. (Atomic Ener; re tp 
Chalk River, Ontario). Jun 1979. NTIS, PC A23/MF AOl. 
Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

There are quite large discrepancies when calculated and 
measured total fission product absorption are compared. These dis- 
crepancies are in the '*Xe transient as well as the long term ab- 
sorption. Since these experiments and discrepancies will be re- 
viewed later at this meeting by England and Wilson, it seems 
worthwhile to look closely at the data of the few fission products 
that have reactivity effects large enough that uncertainties in their 
yields or cross sections might possibly account for a significant part 
of the discrepancies. Only “Xe, Sm, '“*Nd and ‘’Pm satisfy 
this requirement. 


21900 (EPRI-NP—1098, pp 11.1-11.54) Status of fission- 
product data for absorption calculations. Wilson, W.B.; Eng- 
land, T.R. (Los Alamos Scientific Lab., NM). Jun 197 
NTIS, PC A23/MF A0O1. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

Progress in fission-product nuclear data for absorption buil- 
dup calculations in thermal power reactors is reviewed. Important 
nuclides and chain parameters are identified based on ENDF/B-IV 
data. The results of extensive sensitivity studies are provided and 
comparisons are made with integral experiments. 





22 NUCLEAR REACTOR TECHNOLOGY 
2201 Theory And Caiculation 


21901 (EPRI-NP—1098, pp 12.1-12.17) Nuclear data for 
actinide production and calculations. jamin, 
R.W. (Savannah River Lab., Aiken, SC). Jun 1979. S, 
PC A23/MF AO1. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

The status of nuclear cross section data required for actinide 
depletion calculations in thermal reactors is summarized and recom- 
mendations made for future work. The primary fertile and fissile 
nuclides (7"*Th, **U, *U, **U, and **Pu) are not reviewed. Nu- 
clear data for the transactinium mass region are, with few excep- 
tions, reasonably complete and adequate for current thermal reactor 
depletion calculations. There is a real need, however, for well-doc- 
umented reactor production studies to use as benchmarks for data 


testing. 


21902 (EPRI-NP—1098, pp 13.1-13.15) Data processing 
for power reactor fuel cycle codes. MacFarlane, R.E. (Los 
Alamos Scientific Lab., ‘NM). Jun 1979. NTIS, PC A23/MF 
A01. Order Number DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

A power reactor fuel cycle code must compute the isotopic 
composition of the fuel as a function of both time and position. The 
most difficult part of such a calculation is computing the self-shield- 
ed cross sections and fluxes for the wide range of compositions seen 
over the power history of the fuel. The EPRI-CELL and EPRI- 
CPM codes use the background cross section method for self- 
shielding. This paper reviews the background cross section method 
with special emphasis on the interaction between the approxima- 
tions used in CELL and CPM and the methods used for processing 
multigroup constants. Specific examples using data processed with 
NJOY are used to illustrate the effects of non-1/E flux, intermedi- 
ate resonance parameters, elastic scattering self-shielding, transport 
corrections, and heterogeniety methods. 


(EPRI-NP—1098, pp 19.1-19.10) Temperature de- 
pendent resonance integrals resonance profiles. Taviv, 
E.; Rothenstein, W. Caael Inst. of Tech., Haifa). Jun 1979. 
NTIS, PC A23/MF A0O1. Order Number 1DE82000920. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

The change with temperature of effective resonance inte- 
grals of resonance nuclides in thermal reactor lattices depends to a 
considerable extent on the behavior of the cross sections in the res- 
onance wings, where resonance self shielding is relatively small. 
The increase of the cross sections with temperature at energies 
remote from the resonance peaks tends to zero in the far wings, 
where the natural line shape is reached. The accuracy of calcula- 
tions of the temperature variation of the effective resonance inte- 
gral is therefore greatly influenced by the precision with which the 
Doppler broadening and the shielding are evaluated at different 
temperatures over considerable energy ranges with respect to the 
resonance peaks. 


21904 (EPRI-NP—1098, pp 20.1-20.13) Thermal reactor 
benchmark calculations resonance profiles. Barhen, J.; 
Rothenstein, W. (Israel Inst. of Tech., Haifa). Jun 1979. 
NTIS, PC A23/MF AO1. Order Number DE82000920. 
From Seminar on nuclear data problems for thermal reactor 
pes ee, NY, USA (22 May 1978). 
benchmark calculations using ENDF/B-IV 
data were made by means of a modified version of the HAMMER 
code which uses detailed resonance profile tabulations in the re- 
solved resonance region. A number of different procedures were 
used to calculate the resonance reaction rates. These included the 
standard Nordheim Integral Treatment (NIT), a similar treatment 
using resonance profiles (NITPRO), as well as a RABBLE multire- 
gion treatment with profiles (RABPRO) included directly in the 
HAMMER code. A more sophisticated procedure (OZMA-1) al- 
lowing for the computation of the anisotropic angular flux in the 
multiregion unit cell was developed separately. The resonance reac- 
tion rates produced by the OZMA-1 code were introduced into 
HAMMER for the subsequent lattice analysis. The different meth- 
ods are compared and results are given for the TRX-1 and TRX-2 
lattices, as well as for the MIT benchmarks. The new procedures 
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give results which are quite close to previous Monte-Carlo calcula- 
tions. 


21905 (IAEA Rete! agen 1, PP 581-604) ARTS treat- 
ment of lattice heterogeneities. Gado, J. (H Acade- 
my of Sciences, Budapest. tog Reniauls t. for Phys- 
ica). May 1980. Dep. NTIS (US Sales Only). 

From IAEA/NEACRP specialist meeting on homogeniza- 
tion methods in physics/reactor; Wurenlingen, Switzerland (13 Nov 
1978). 

‘ A calculational model for producing effective few-group 
constants for heterogeneous light-water lattices is presented. Differ- 
ent kinds of heterogeneities (such as absorber rods, water holes, 
water gaps, casette walls and reflectors) can be treated in the 
model. The calculational scheme is based on a Monte Carlo code 
(RAM), which calculates the parameters of logarithmic boundary 
condition at the surface of the cells, containing the heterogeneity. 
In this code the parameters referring to boundary fluxes and to 
slowing-down sources are separately calculated. For the description 
of the surrounding homogenized medium a 1D P; slowing-down 
code (SOPHIE) is applied. The ratios of the boundary fluxes to 
slowing-down sources are determined in this code, giving the 
actual logarithmic boundary conditions. The THERMOS code is 
also applied in the calculational scheme. 


21906 (IAEA-TECDOC—232, pp 1-21) Comprehensive 
review of TND requirements for U and U-Pu fueled thermal 
and fast reactors, and their associated fuel cycles. Bouchard, 
J. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France)). May 1980. Dep. NTIS 
(US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

This paper reviews the major problems that have led to the 
need for transactinium nuclear data (TND), and summarizes the 
current status of TND requirements for uranium and uranium-plu- 
tonium fueled thermal and fast reactors in context of the recent de- 
velopments and fuel cycle studies completed since the first IAEA 
TND meeting held in Karlsruhe in 1975. 


21907 (IAEA-TECDOC—232, pp 23-42) TND require- 
ments for alternate fuel cycles. Kouts, H. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). May 1980. Dep. NTIS (US 
Sales Onl y). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

A review is given of recent developments in alternate fuel 
cycle studies, with emphasis given to those studies having a possi- 
ble impact on requirements for data on transactinium nuclei. These 
include extended burnup in LWR’s, the use of thorium to supple- 
ment the use of uranium, the use of accelerators to produce fissile 
material, and the Fast Mixed Spectrum Reactor. The new features 
introduced by these concepts are longer burnup of fuel, and hard 
neutron spectra in breeders. Similar trends appear in studies of 
transmutation of nuclear waste, where a new feature is the possibil- 
ity of recycling actinides in LSR fuel which has not undergone full 
fuel reprocessing but has been treated by the Airox process. Such 
recycle in thermal reactors would lead to generating large amounts 
of higher transactinide nuclei. The concepts that depend on ex- 
tended burnup do not lead to new requirements for data on transac- 
tinide nuclei, but they do strengthen the requirements that have 
been stated in the past. Among the requirements for data for the 
hard spectrum breeder, the need for measurements of capture cross- 
sections of transactinides above a few hundred keV is most impor- 
tant. Requirements also exist for (n, Nn) cross-sections. 


21908 (IAEA-TECDOC—232, pp 67-108) Current 
status of evaluated heavy element decay data for reactor cal- 
culations. Problems and anomalies. Nichols, A.L. (UKAEA 
Atomic Ener ri Establishment, Winfrith). May 1980. Dep. 
NTIS (US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

The current status of evaluated heavy element decay data 
for reactor-related calculations is discussed. This includes a listing 
of data compilations and evaluations that have been published since 
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the end of 1975 and are judged to be relevant to heavy element 
decay data. Detailed comments are also made on the current status 
of those actinide decay data which were identified as important at 
the First Advisory Group Meeting on Transactinium Isotope Nu- 
clear Data, November 1975. 


21909 (INIS-SU—39, pp 109-129) Studying the accuracy 
{ UR calculation methods. Bolyatko, V.V.; Vyrskii, 
, A.L; Linge, I.1.; Mashkovich, v. P.; Sak- 
‘ Suvorov, A.P. 1980. "(dn Russian). NTIS (Us 
Only), PC A0O7/MF AOl. Order Number 
DE82780229. 
In Problems on dosimetry and radiation protection. No. 19. 
A survey of a problem of investigation of sensitivity of the 
calculation results of biological shielding of NPP nuclear reactors 
to input parameter variation is given. The algorithms of three cal- 
culation methods for the sensitivity functions: 1) the direct substitu- 
tion method, 2) the method based on utilization of the linear pertur- 
bation theory, 3) the correlated sample method, are discussed in 
detail. The first and second methods are realized while solving the 
transfer equation by any numerical method, for example, by the dis- 
crete ordinate method. The first and third methods are realized 
using the Monte Carlo method. It is noted that while estimating the 
calculation errors of the shielding characteristics while designing 
nuclear reactors the errors of the interaction cross sections of irra- 
diation and a substance, the calculation method errors and the 
errors of the representation of the characteristics of the source, 
shielding and detector response play the most essential role. Investi- 
gation of sensitivity to the cross sections permits, in particular, to 
determine the effect of this or that partial cross section or their 
groups on the calculation results. The sensitivity of the result to the 
source parameters gives the possibility to elucidate the role of this 
or that range of the source representation function on the calcula- 
tion result. 


21910 (JAERI-M—8769, pp 240-272) Recent topics on 
decay power. Tasaka, K. (Ja Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). Mar 
1980. (In Japanese). NTIS (US Sales Only), PC Al3/MF 
A01. Order Number DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

Recent results of the measurements and summation calcula- 
tions for the decay power of fission products are described briefly. 


21911 (LA—9023-PR) Transport and reactor theory. 
Progress report, April 1-June 30, 1981. Dudziak, D.J.; 
O'Dell, R.D.; Alcouffe, R.E. (Los Alamos National Lab., 
NM (USA)). Oct 1981. Contract W-7405-ENG-36. 65p. 
NTIS, PC A04/MF A0O1. Order Number DE82002112. 

Research and development progress in transport and reactor 
theory by the Los Alamos National Laboratory's Group T-1 for 
the third quarter of FY 81 is reported. Included are tasks in the 
areas of Fission Reactor Neutronics, Transport Methods Support- 
ing Research, Reactor Safety Analysis, Fusion Reactor Nucleonics, 
and Special Projects. 
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21912 CLIMAN - a mobile manipulator concept. Nol- 
ingk, B.E.; Owen, C.K.V. (Central Electricity Research 
.» Leatherhead (UK)). pp 15 of Proceedings of sympo- 
sium on ee of U.K. reactors, 30th tember 1980, 
Newport Glos. London, England; BNES ([nd)). 
From 2. symposium on reactor inspection; Newport, UK (30 


Sep 19 = 5 

ith increasing age the integrity of more remote parts of re- 
actors, such as the core restraints, is questioned so there is a need 
for a means of access to these places to carry out inspection, minor 
repairs and alterations. Conventional standpipe manipulators are 
about 20 m long so that extending them further presents difficulties 
of load capacity, rigidity, dexterity and control which must increase 
steeply with range. The proposal outlined here is for a mobile ma- 
nipulator which can climb at the end of a cable (CLImbing MA- 
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Nipulator - CLIMAN) into a reactor and reach well beyond the 
range of a fixed base machine. In addition to virtually unlimited 
range such a mobile manipulator has twice as many degrees of free- 
dom as a fixed base machine. Its body or base can be manoeuvred 
with six degrees of freedom so as to obtain the maximum coverage 
and obstacle avoidance for its manipulator. It is proposed that it 
should be manually controlled. 


21913 Ultrasonic synthetic aperture imaging of defects. 
Curtis, G.J. Atomic Energy Research Establish- 
ment, Harws . Materials Physics Div.); Fossum, T. Rasicy 
Univ., Bi (UK)); Highmore, P.T. (UKAEA 
Nuclear Power Development Labs.). pp 24 of Peocpedings 
of symposium on 7 Er of U.K. reactors, 30th sepeee 
ber 1980, Newport Glos. London, England; BNES ({nd)J). 
From 2. symposium on reactor inspection; Newport, UK (30 
1980). 
ag Current reactor systems have been generally designed with 
limited facility for in-service inspection. Where ultrasonic crack de- 
tection and sizing techniques have been applied they appear to be 
functioning adequately. The purpose of this paper is to introduce a 
modification to conventional ultrasonic defect sizing which yields 
acoustic measurements of the dimensions of the defect in its plane 
parallel to the inspection surface. The technique retains the simplic- 
ity of a single probe to collect data, but achieves the effect of mul- 
tidepth focussing by a particular signal processing procedure. The 
subject is discussed under the headings: ultrasonic focussing proce- 
dures; the basic principle of linear synthetic aperture focussing; the 
mechanics of the system; the capability of the system; comments 
and conclusion. 


21914 Remote measurement of trace element concentra- 
tions in nuclear reactor components using a robust computer- 
ised laser microspectrograph, Adrain, R.S.; Klewe, R.C.; Or- 
merod, E.J. (Central Electricity Generating Board, South- 
ampton (UK). Marchwood Engineering Labs.). pp 12 of 
Proceedings of onto Ne on inspection of U.K. reactors, 
30th ieoer 1980, Newport Glos. London, England; 
BNES ({nd)). 

From 2. symposium on reactor inspection; Newport, UK (30 

1980). 

” a tik based micro-spectral analysis system has been devel- 
oped which is particularly suited to remote measurement of trace 
element concentrations in nuclear reactors or any other environ- 
ment which is hazardous, or to which it is difficult to obtain access. 
The system gives results on-line which can be displayed either 
graphically or in tabular form and stored on magnetic tape for 
future reference. Measurements have been carried out in several re- 
actors to determine the concentrations of silicon in structural com- 
ponents, and the silicon and manganese concentrations in weids in 
order to differentiate between rutile and basic welds. The system is 
being developed further so that most elements could be measured 
in an automated way and may have potential for commercial ex- 
ploitation. 


21915 (AD—906185) Investigation of acoustic emission 
from simulated reactor primary piping under dynamic stress 
testing. Technical information series. Witek, R.R. (General 
Electric Co., San Jose, CA (USA)). Dec 1968. 15p. NTIS, 
PC ‘A02/MF AOl. 

The acoustic emission investigation was successful in that 
waveform energy, identified as originating under stress at the crack 
zone, was detected. Equipment, methods, and techniques were de- 
veloped to detect, record, and analyze the waveform energy. Raw 
and filtered waveform data were presented on an oscilloscope 
screen and photographed. 


21916 (INIS-mf—6612, pp 37-67) Overview of inspection 
and maintenance of heat exchangers. Mahil, K.S. (Ontario 
Hye Toronto (Canada)). 1980. Dep. NTIS (US Sales 


From Canadian Nuclear Association heat exchanger reliabil- 
ity ae" Canada (1 May 1980). 


The various methods and techniques used for leak detection, 
leak location and inspection of tubular heat exchangers are de- 





scribed. The appropriateness and limitation of each and experience 
gained in the use of these techniques is discussed. Heat exchanger 
repairs such as tube plugging and bundle modifications that have 
been carried out in the recent past are mentioned. 


21917 (INIS-mf—6612, pp 69-86) Potential for ultrasonic 
inspection of heat exchanger tubes. Ward, M.J. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
ies Labs.). 1980. Dep. NTIS (US Sales Only). 
From Canadian Nuclear Association heat exchanger reliabil- 
ity 7 Toronto, Canada (1 May 1980). 
re 


Preliminary results of a program to develop an ultrasonic in- 
spection method for heat-exchanger tubes, to be used as alternative 
or complementary to eddy-curent testing were sufficiently promis- 
ing to warrant further study. Problems were encountered in adapt- 
ing a standard commercial transducer and a custom-made trans- 
ducer to provide full 360 degree coverage of an area for in-service 
inspection, but it might be possible to overcome these problems. 
The results showed it might prove impossible to design a trans- 
ducer to handle the tight U-bends in some heat exchangers. The 
most promising area of application for ultrasonic inspection was 
found to be around the tubesheet. 


21918 aT p 161-178) Heat exchanger 
Gatewood, J.R Halli alliburton Services, Duncan, 
OK (USA)). 1980. Dep. NTIS (US Sales Only). 

From Canadian Nuclear Association heat exchanger reliabil- 
ity seminar; Toronto, Canada (1 May 1980). 

A survey covers the various types of heat-exchange equip- 
ment that is cleaned routinely in fossil-fired generating plants, the 
hydrocarbon-processing industry, pulp and paper mills, and other 
industries; the various types, sources, and adverse effects of depos- 
its in heat-exchange equipment; some details of the actual proce- 
dures for high-pressure water jetting and chemical cleaning of some 
specific pieces of equipment, including nuclear steam generators. 


21919 (IWGRRPC—79/3, pp 5-7) Regulatory aspects of 
radiation embrittlement of reactor vessel steels. Randall, P.N. 
(Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Standards Development). Dec 1979. NTIS (US 
Sales Only), PC Al1/MF AOl1. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

' One purpose of this conference, is to re-examine the conven- 
tional wisdom about neutron radiation embrittlement and the meth- 
ods used to counteract embrittlement in reactor vessels. Perhaps, 
there have been sufficient advances in fracture mechanics, core 
physics, dosimetry, and physical metallurgy to permit a forward 
step in the quantitative treatment of the subject. Certainly this 
would be consistent with the position of the U.S. Nuclear Regula- 
tory Commission (the NRC) in general. “There has been a contin- 
ued evolution toward increased specificity.” This statement ap- 
peared in the response prepared by the staff to a request from the 
Commission to explain how the staff decides to apply a new re- 
quirement and to whom, i.e., to back-fit or forward-fit-only or 
whatever. Pressure for increased specificity, i.e., for fleshing out 
general design criteria, comes from “technical surprises” in the 
form of operating experiences or from research information, and 
from attempts to improve our confidence in the safety of plants, es- 
pecially new plants. Our goal is to have anticipated and evaluated 
all possible modes of failure with sufficient quantitativeness that the 
probability of failure can be estimated with some accuracy. Failing 
this, regulators demand large margins of safety to cover our igno- 
rance. 


21920 (IWGRRPC—79/3, pp 8-17) Radiation embrittle- 
ment predictions for reactor pressure vessels. Stahlkopf, 
K.E.; Marston, T.U. (Electric Power Research Inst., —_ 
Alto, CA (USA)). Dec 1979. NTIS (US Sales Only), PC 
Al1/MF AO1. 
_— From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
The purpose of a surveillance program in a nuclear reactor 
pressure vessel is to provide an accurate measure of the changes in 
properties necessary to assess the structural integrity of the beltline 
region of the vessel as it is subjected to neutron irradiation damage. 
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To understand problems surrounding a surveillance program, it is 
necessary to look at the concept of a structural integrity analysis. 
The structural integrity analysis can, of course, be only as accurate 
as the input data allows. Any errors in materials properties due to 
either errors in test technique to obtain these properties or to test 
specimens being exposed to environments different than actual op- 
erating condition will be reflected as errors in the actual structural 
integrity analysis. In a surveillance program, we must then be sure 
that we are measuring the proper material property to input to the 
fracture mechanics model as well as insure that the irradiation envi- 
ronment to which we subject the specimens will not cause an error 
in the prediction of the actual integrity margin of the pressure 
vessel beltline. The following text will question the appropriateness 
of using irradiated materials property data derived from high flux 
experiment, either in test reactors or advanced surveillance posi- 
tions, to predict the actual material condition at the reactor vessel 
wall. Additionally, data will be presented showing several new cor- 
relation methods for deriving fracture toughness data from Charpy 
specimens, thus giving the proper input to the fracture mechanics 
model of a structural integrity analysis. 


21921 gen age ros , hing pee po embritt- 
lement of a variety of RP V sted pls and weldments. Da 
Davies, L.M.; Venables, ‘ H.; Wiliens T.J. (UKAEA 
Atomic Energy Research Establishment, Harwell). Dec 
1979. NTIS (US Sales Only), PC Al1/MF AO1. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

A variety of reactor pressure vessel plate and weldment 
Charpy specimens in the water quenched and tempered condition 
were irradiated in experimental assemblies in the Dido, Pluto and 
Herald materials test reactors at a temperature of 523+-5K. The 
shift in the nil ductility transition temperature (ANDTT) was then 
determined by a series of Charpy impact tests to ASTM, E-23 
standards and because the relationship between ANDTT and neu- 
tron dose varied between different batches of specimens, the 
ANDTT values were normalized to neutron doses of 8 and 10x10** 
n.cm?(E>1MeV). These results were correlated with the chemical 
composition of the specimens using the Varsik and Byrne method. 
The normalized ANDTT results plotted against the log of the 
Varsik and Byrne Chemistry Relation, showed good agreement 
with a straight line fit and confirmed that sensitivity to neutron ir- 
radiation increases primarily with the copper content and with two 
exceptions all the results considered here could have been described 
on the basis of copper content alone. The two exceptions occurred 
in specimens where a high nickel content is combined with a high 
copper content. Therefore, a high nickel content does need to be 
considered in its effect on radiation sensitivity. It does appear, how- 
ever, on limited data that at this irradiation temperature the benefi- 
cial effect of nickel is not lost when the copper content is low. 


21922 (IWGRRPC—79/3, pp 48-59) Size effect in radi- 
ation damage. Brumovsky, M. (Skoda, Plzen (Czechoslova- 
kia). Zavod Vystavba Jadernych Elektraren). Dec 1979. 
NTIS (US Sales Only), PC All/MF AOl. 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

Radiation embrittlement which is of great importance for nu- 
clear reactor pressure vessel steels, is measured in most cases with 
the help of small standard specimens in dywamic bending. Their di- 
mensions are much smaller than those of the reactor (this concerns 
first of all the pressure vessel thickness); there is usually no other 
possibility from the viewpoint of irradiation and testing conditions. 
Increase in the critical temperature (transition temperature from 
brittle-to-ductile fracture) is normally measured using standard 
Charpy-V type specimens or small CT-type specimens. This in- 
crease is then used as the main parameter for both approaches to 
the pressure vessel safety evaluation, i.e. the temperature approach 
and fracture mechanics one. This paper deals with the philosophy 
of experiments used for the unirradiated and irradiated states of 
pressure vessel steels. A comparison of the increase in transition 
temperature measured in different types of specimens with various 
testing methods (static and dynamic bending of specimens with 
notch or crack) is also made. Results of this comparison as well as 
further study have shown a relatively good agreement of results 
within both static and dynamic tests. On the contrary, comparison 
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of static and dynamic results have shown some differences, which 
the author tries to explain. 


PORES BO. pp 119-130) Possibility of 
specimens for toughness evaluation of pres- 

programmes. Petrequin, P.; 

Soulat, P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
a (France)). Dec 1979. Dep. NTIS (US Sales 

y). 

From IAEA specialists’ meeting; Vienna, Austria (26 Feb 
1979). 

‘ In order to characterize fracture toughness evolution of pres- 
sure vessel steels under irradiation, two types of small size speci- 
mens able to be introduced in surveillance capsules were studied: 
small (12.5mm thick) CT specimens and precracked Charpy. Size 
effects on determination of JIC on irradiated and unirradiated steel 
are studied using 12.5 and 25 mm thick CT specimens. Kid is meas- 
ured using precracked Charpy specimens on several pressure ves- 
sels irradiated and unirradiated. 


21924 (LBL—11990, pp 6.41-6.42) Tests and criteria for 
fire protection of cable penetrations. Williamson, R.; Fisher, 
F. Jul 1981. NTIS, PC A16/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual rt, FY 1980. 

The spread of fire in nuclear reactors depends critically on 
the barrier qualities of the cable penetrations of fire resistant walls 
and floor/ceiling assemblies. The ASTM E-119 Fire Endurance 
Test Method has been used to qualify the unpenetrated walls and 
floor/ceiling assemblies; but, if such assemblies contain cable pene- 
trations, special attention is required. This is the focus of this pro- 
ject. 


21925 (NRL-MR—4431) NRL-EPRI research program 
(RP886-2): evaluation and prediction of neutron embrittle- 
ment in reactor pressure-vessel materials. Part I. Dynamic C/ 
sub v/, PCC/sub v/ investigations. Annual progress report for 
CY 1979. Hawthorne, J.R. (ed.). (Naval Research Lab., 
Washington, DC (USA)). 31 Dec 1980. 34p. Electric Power 
Research Inst., Palo Alto, CA 94304. Order Number 
DE82901972. 

This report documents program highlights and research re- 
sults for CY 1979 along with plans for the completion of program 
investigations. Postirradiation test data are presented for plate, forg- 
ing and weld deposit materials irradiated in six reactor experiments 
to fluences ranging from ~ 0.1 to ~ 3 x 10'*n/cm? > 1 MeV at 
288°C. Comparisons are made between results for standard Charpy 
V-notch and fatigue precracked Charpy-V tests of preirradiation 
and postirradiation material conditions. A companion document 
(Annual Progress Report for CY 1979: Part II, to be published) will 
present results for the 25.4 mm compact toughness (J-R curve) tests 
of the same materials and material conditions. A preliminary corre- 
lation of the Charpy-V and J-integral fracture toughness property 
changes with irradiation is observed. 


21926 AECL research and development in piping system 
nondestructive testing. Dalrymple, D.G. pp 301-308 of Pipe- 
line and energy plant piping: design and technology. Toron- 
to, Ontario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The AECL program in nondestructive testing research and 
development for nuclear power plants (heat exchanger tubes, pipe 
welds) is the largest in Canada. The practical approach adopted has 
produced a solid track record of achievement, and much of the 
NDT technology developed in support of CANDU is also applica- 
ble outside the nuclear industry. 


21927 Disciplined approach to the guarantee of quality in 
design and manufacture of nuclear plant. Common, D.K.; 
Garrard, R.S. (Central Electricity Generating Board, 
London (UK)). pp 9 of Nuclear quality assurance. London, 
England; BNES (1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 
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The subject is discussed under the headings: introduction 
(importance of quality assurance); GD and CD standard QA-2 - 
design quality assurance requirements (reference to CEGB stand- 
ards documents); QA-42 series of quality programmes; evaluation 
and audit of quality systems; the approach and conduct of evalua- 
tion; auditing and surveillance; product quality plan; product audit; 
case history; conclusion. 


21928 Quality assurance in design. Cameron, P.J. (Nu- 
clear Power Co. (Risley) Ltd sd ened 197 6 of Nuclear qual- 
ity assurance. London, 976). 


From Symposium for nuclear pe assurance; Leicester, 
UK (21 Oct 1976). 

Quality assurance in design is defined as a disciplined ap- 
proach, which is discussed under the headings: organization; docu- 
mentation; verification and audit. 


21929 Application of design review in the heavy 

plant industry. Young, N. (Parsons (C.A.) and Co. mtd, 
Newcastle upon Tyne (UK)). pp 3 of Nuclear quality assur- 
ance. London, England; B BNES (197 1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

The paper describes the ‘design review’ technique and its ap- 
plications to the manufacture of turbogenerators for power stations. 
It is stated that one benefit arising from design review is its use for 
design verification, and reference is made to the CEGB standard 
QA-2 (Quality Assurance) defining design verification. 


21930 A.S.M.E. 'N’ stamp requirements. Row, P. D. 
(Hayward Tyler and Co. Ltd., Luton gt a 6 3 Nucle- 
ar quality assurance. London, England; B 

From Symposium for nuclear quality ned rly , aaa 
UK (21 Oct 1976). 

An account is given of the development, in the United 
States, of standards covering the construction of boilers and pres- 
sure vessels. Special reference is made to Section III, Nuclear Plant 
Components, containing an Appendix on Quality Assurance sys- 
tems. The procedure to be followed by foreign manufacturers desir- 
ing to supply material for the U.K. market is described. 


21931 International implications of nuclear Q.A. stand- 
ards. Stoddart, D.E. (Clarke pe - John Thompson 
Ltd., Gateshead (UK)). z 5. uclear quality assurance. 
London, England; B 197 

From Symposium for oe quality assurance; Leicester, 
UK (21 Oct 1976). 

The work of the International Atomic Energy Agency 
(1.A.E.A.) in the field of Quality Assurance is aimed at preparing a 
Code of Practice covering recommendations on safety aspects only 
which is designed to be usable by all nations. This Code is followed 
up by a series of Safety Guides as aids to developing nations faced 
with the need to regulate and assure safety, reliability and quality. 
The 1.A.E.A. Code is not written as a mandatory document and it 
can only recommend and therefore the term ‘should’ is used 
throughout. The International Organization for Standardization 
(1.S.O.) is concerned with producing standards and as such the pro- 
posed 1.8.0. draft standard on ‘Quality Assurance for Nuclear 
Power Plants’ is written in mandatory language, it uses the word 
‘shall’. The I.S.O. standard will also cover not only safety aspects 
but also those of a successfully operating nuclear power plant. The 
1.8.0. Working Group is charged with producing standards on 
quality assurance covering the design, procurement, fabrication, 
construction, operation, maintenance and decommissioning of struc- 
ture, systems and components of nuclear power plants. The work 
of both organizations is discussed briefly. 


21932 Problems associated with the production and im- 
plementation of quality plans. Nicholson, S. (Whessoe Ltd., 
Darlington (UK)). 7 of Nuclear quality assurance. 
London, England; BNES (1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

The scope and format of Quality Plans is reviewed and rec- 
ommendations are made on the detail which should be included. 
Problems associated with the co-ordination of Quality Plans with 
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related evaluation/audit reports and manufacturing programmes are 
considered. Recent experience indicates the importance of reaching 
a realistic consensus of requirements with personnel having suffi- 
cient knowledge of the technology and industry involved in partic- 
ular cases and the need for a flexible approval system which can 
react quickly to changes. 


21933 Being on the receiving end of multiple audits. 
Hayden, R.L.J. (Foster Wheeler Power Products Ltd., 
London (UK)). pp 4 of Nuclear quality assurance. London, 
England; BNES Al 976). 

From ned ny for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

Quality Assurance systems, and the problem of multiple 
audits, are discussed in relation to a large engineering company en- 
gaged in the design and manufacture of conventional and nuclear 
steam generators, and other equipment. Recommendations are 
made, based on the experience gained. 


21934 Quality assurance and the sub-contract interface: 
co-operative evaluations. Churchill, G.F.; Rippon, D.J. (Nu- 
clear Power Co. (Whetstone) Ltd. (UK)). pp 4 of Nuclear 
quality assurance. London, England; BNES (1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

A common feature of all contemporary Quality Assurance 
Standards is the requirement for organisations, when carrying out 
purchasing activities, to select their suppliers on the basis of either 
a proven record or demonstrated quality capability. In particular 
the C.E.G.B. Standard QA42-1 Quality Assurance Programme, 
which the C.E.G.B. will apply to their future major projects, re- 
quires purchasers to establish supplier selection and assessment pro- 
cedures using one or other of the following methods: (a) a previous 
continuous record of supplying identical or equivalent material to a 
satisfactory standard; or (b) an evaluation of the sub-contractor’s 
quality assurance system to determine his ability to satisfy the pro- 
curement requirements. Co-operative evaluations, where there are 
several suppliers, are discussed. 


2203 Fuel Elements 


REFER ALSO TO CITATION(S) 23020 


21935 Inspection using high resolution holography of 
large volumes. Tozer, B.A.; Webster, J.M. (Central Electric- 
ity Generating Board, Southampton (UK). Marchwood En- 
gineering Labs.). pp 16 of Proceedings of symposium on in- 
tion of U.K. reactors, 30th tember 1980, Newport 

los. London, England; BNES ([nd)). 
From 2. symposium on reactor inspection; Newport, UK (30 


Sep =. 

ith a potential information storage density of 10** bits/m?, 
the ability to reconstruct in 3 dimensions, extremely wide angle of 
view, and potentially diffraction limited resolution, holography 
should be invaluable for the optical inspection and recording of 
normally inaccessible regions of nuclear power stations. This paper 
describes some possible applications and reviews a variety of practi- 
cal problems which must be overcome if the potential is to be rea- 
lised. Microscopic analysis of reconstructed real images of whole 
structures, recorded on a single photographic plate can be carried 
out at leisure to reveal cracks not visible to the naked eye on the 
original subject. Holograms of AGR fuel elements show a depth of 
field greater than the length of the element, with a resolution of 
about 10 ym at the nearest point and better than 300 um on the 
rear grid being obtainable from one hologram. Factors limiting res- 
olution, quality and reliability of holograms are discussed and some 
results presented which indicate the present boundaries of practical 
achievement in this promising field. 


21936 (INIS-SU—4, 29-33) Investigation technique 
oo Pp ve 


um fuel cans. Baranov, V.M.; Novichkov, V.V. 
1980. (In Russian). NTIS (US Sales Only), PC A05/MF 
A01. Order Number DE82780234. 
In 2 ey of radiation experiment. No. 7. 
An ultrasonic resonance method based on determination of 
resonance frequencies of longitudinal oscillations of samples cut 
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from the can, is proposed for investigation of elasticity modulus, of 
internal friction and creep in zirconium fuel cans. Zirconium cans 
have been studied at temperature of 500 deg C and pressure of 16 
MPa. It is shown the perspectiveness of ultrasonic method for in- 
vestigation of small creep deformations during fuel can tests on loss 
of stability under the action of outer pressure in the process of radi- 
ation. 


21937 (IWGFPT—5, pp 96-105) Pellet/clad interaction: 
FRAMATOME-CEA experience on rods pre-irradiated 
in power reactors. Atabek, R. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)); Lebadezet, 
M.; Vignesoult, N. (Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOMEB), 92 - Courbevoie 
(France)). Jan 1980. Dep. NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

The study of the pellet/clad interaction is the subject of a 
major research programme conducted jointly by Framatome and 
the C.E.A. The tests are carried out either on full-length rods with 
a maximum length of 2 meters, taken from BR3 or CAP (PRISCA 
experiments) or on rods re-fabricated in hot cells from rods taken 
from power reactors (FABRICE experiments). The initial findings 
reveal that the phenomenon of interaction involves a mechanical 
and chemical process: the maximum power change for the fuel ele- 
ments without rupture is at its minimum value when the fast 
fluence is of the order 1.5 1074 n/cm% an analysis with an electron 
microprobe and a scanning electron microscope (SEM) demonstrate 
that the clad’s corrosive agents are the fission products Te, I and 
Cs. 


21938 (IWGFPT—5, pp 106-108) Behavior of defective 
fuel under power cycling conditions. Anand, A.K.; Ananthar- 
aman, K.; Basu, S. (Bhabha Atomic Research Centre, 
Bombay (India). Reactor Engineering Div.). Jan 1980. Dep. 
NTIS (US Sales Only). 

From AEA specialists’ meeting on power ramping and 
power cycling of water reactor fuel and its significance to fuel be- 
havior; Arles, France (14 May 1979). 

This paper describes the irradiation carried out with a defec- 
tive fuel pin and the changes in the activity released to the coolant 
under power cycling conditions. This also describes the future ex- 
periments, which are being planned. 


(PNCT—831-79-02, pp 53-66) Calculational inves- 
—— on designing methods of fuel thicknesses of annular 
tanks for plutonium solutions. Matsumoto, T.; Yumoto, R. 
(Power Reactor and Nuclear Fuel Development Co 
Tokai, Ibaraki (Japan). Tokai Works). Jul 1979. Dep. NT S 
(US Sales Only). 
In Semi-annual progress report of Power Reactor and Nu- 
clear Fuel Development Corporation, Tokai Works. Jul - Dec 1978. 
There are some criticality handbooks for plutonium solution 
on the critical radii of spheres, those of infinite cylinders, and criti- 
cal thicknesses of infinite slabs. It is easy to convert them to finite 
cylinders and finite slabs by the buckling conversion using corre- 
sponding reflector saving. However, the critical thickness of an an- 
nulus cannot be determined unless the inner or outer radius is speci- 
fied. Therefore, it is a complicated work to establish a handbook of 
the critical thickness of an annular nuclear fuel. Annular tanks re- 
cently became key instrument, being adopted widely by the re- 
quirement for increased lot size of uniform plutonium composition. 
The effects of design parameters on the criticality of annular tanks 
were investigated. The critical thickness ‘of annular fuel is calculat- 
ed by the one-dimensional transport code, ANISN, and the 16 
group Hansen-Roach neutron cross section set. The main design pa- 
rameter is the inner radius of an annular fuel region, and the sub- 
parameters are plutonium concentration and the thickness tank wall 
material, neutron absorber, inside filling material and outside reflec- 
tor. The fuel composition, the one-dimensional generalized model 
for annular tanks, the ranges of sub-parameters investigated, the list 
of calculation cases and the calculation flow are presented. Con- 
cerning the calculational results, the effect of inner radius and Pu 
concentration, the effect of stainless steel wall thickness, the effects 
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of inside filling materials and filling conditions, and the relation of 
effective multiplication factor to fuel thickness are shown. 


2204 Control Systems 


21940 (EPRI-NP—1974) Control rod materials and burn- 
able poisons: an evaluation of the state of the art and needs 
for technology development, July 1980. Final report. Strasser 
A.; Yario, W. (Stoller (S.M.) Corp., New York (USA)). 
Nov 1981. 265p. NTIS, PC Al2/MF AOl. Order Number 
DE82901318. 

This study was made for the Electric Power Research Insti- 
tute (EPRI) to determine areas of technology that need further re- 
search and development in order to resolve any current problems 
related to the use of control rod and burnable poison materials, to 
define their performance limits more accurately, and to develop 
new designs and alternate materials that will be of economic benefit 
to utilities. To this end, the S.M. Stoller Corporation (SMSC) re- 
viewed the technology of the materials, including the designs and 
design criteria of the components, their fabrication and quality con- 
trol, their properties and in-reactor behavior, their commercial 
service experience and particularly the problems experienced and 
the resolutions applied. Additional reviews included an evaluation 
of potential computer codes that could be used to model control 
and burnable poison elements, and a survey of available clad mate- 
rial properties. 


21941 (EPRI-NSAC—5) Computer systems interface 
guidelines for nuclear plants. Final report. Rossiter, D.; Skol- 
nick, S. (Macro Corp., Fort Washington, PA (USA)). Sep 
1980. 83p. NTIS, PC AOS/MF A0Ol. Order Number 
DE82901455. 

This report provides guidance and general recommendations 
for upgrading nuclear plant process computer installations to meet 
NRC data system requirements. Principal technical, procurement, 
and operation considerations are developed in a programmatic 
framework to facilitate system improvements. The scope of these 
considerations is directed towards present requirements, but also 
allows for technological advances, expansion in applications, as 
well as changing regulatory requirements which may occur in the 
future. 


21942 Human equation in operating a nuclear-power 
plant. Barrett, R.S. (Organizational Science Associates Inc., 
Hastings on Hudson, . pp 161-171 of Accident at Three 
Mile Island: the human dimensions. Sills, D.L.; Wolf, C.P.; 
cise V.B. (eds.). Boulder, CO; Westview Press, Inc. 
1982). 

The accident at Three Mile Island has forced the nuclear in- 
dustry to acknowledge a badly neglected aspect of nuclear-power- 
plant safety - the human equation. The industry now appears to 
recognize the importance of operator selection, training, motiva- 
tion, and licensing, and the need to design a system from the point 
of view of communication, information retrieval, record keeping, 
and human factors psychology. As a result, the relatively small ini- 
tiatives that were begun a few years ago by the EPRI are now 
being greatly expanded. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 21840, 23161 


21943 (PB—81-106478) Diffusion near buildings as deter- 
mined from atmospheric tracer experiments. Technical memo. 
Sagendorf, J.F.; Ricks, N.R.; Start, G.E.; Dickson, C.R. 
(National Oceanic and Atmospheric Administration, Silver 
Spring, MD (USA). Air Resources Lab.). Apr 1980. 3ip. 
NTIS, PC A03/MF AOl1. 

Data from the innermost arcs and roof top samplers of the 
Rancho Seco and EOCR field studies were used to examine diffu- 
sion close to a building. The minimum length plume paths were de- 
termined from each release location to each sampler position at 
these two test sites. The curves from the two sites were similar in 
shape and implied three zones of diffusion. It is speculated that the 
three zones represent the rapid diffusion in the building wake; a 
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transition zone where the plume leaves the wake where larger scale 
atmospheric turbulence again causes more rapid diffusion. By scal- 
ing the plume path length by the minimum cross sectional area of 
the structure, the curves for rancho Seco and EOCR showed no 
significant difference in magnitude for about one scaled distance. 
Since these studies were conducted at two dissimilar sites, the con- 
sistency in measured concentrations suggests that the technique 
may be useful in predicting maximum expected concentrations near 
a building. Comparisons were also made with current NRC meth- 
ods for predicting maximum expected concentrations close to a 
building. The NRC model overestimated concentrations in all but 
one case. A bibliography is presented in an appendix. 


2206 Research, Test, And Experimental Reactors 
REFER ALSO TO CITATION(S) 21866, 21974, 21976, 21977 


21944 (CONF-811103—56) Comparison of calculations 

with neutron dosimetry measurements performed at the Oak 

—_ Poolside Facility. Maerker, R.E.; Williams, M.L. (Oak 

idge tae gy Lab., TN (USA)). 1981. Contract W-7405- 

Be NTIS, PC A02/MF AOl. Order Number 
DESI 


From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The Oak Ridge Poolside Facility (PSF), like the Pool Criti- 
cal Assembly (PCA), is used for benchmark dosimetry meas- 
urements which can serve to validate the transport methods used in 
calculating the high-energy neutron fluences (> 0.1 MeV) in LWR 
pressure vessels required to estimate the neutron damage to the 
pressure vessels in the form of embrittlement. The PSF consists of 
an arrangement of two water gaps of 4 and 12 cm thickness sepa- 
rated by a simulated thermal shield and followed by a simulated 
pressure vessel wall and then a void box to represent a reactor 
cavity. The PSF is driven by the 30 MW ORR reactor, whereas 
the geometrically similar core of the PCA has a maximum power 
of only 10 KW. This paper reports the results of some calculated 
activities and compares them with published PSF measurements 
performed by HEDL and other laboratories on the so-called Wes- 
tinghouse surveillance capsule perturbation experiment. 


21945 (HEDL-SA—2416-FP) DALIS: a computer-assist- 
ed document retrieval system for the FFTF. Harves, W.G. 
(Hanford Engineering Development Lab., Richland, WA 
iSAD). 12 fae 1981. Contract AC06-76FF02170. 12p. 
NTIS, PC A02/MF A0O1. Order Number DE82003775. 

The FFTF (Fast Flux Test Facility) is a liquid sodium 
cooled, fast flux reactor designed specifically for irradiation testing 
of fuels and components for liquid metal fast breeder reactors. The 
Department of Energy and the Nuclear Regulatory Commission re- 
quire that all pertinent documentation for maintenance, operation, 
and safety of the FFTF be readily accessible and retrievable, both 
during initial startup and for the lifetime of the plant. That amounts 
to a lot of information which has to be retrievable. The indexing 
system finally developed is called the DALIS system, short for 
Document and Location Indexing System. This system was de- 
signed by an engineer (Michael Theo) for use by engineers. DALIS 
uses descriptiors and keywords to identify each document in the 
system. The descriptors give such information as document 
number, date of issuance of the document, the title, the originating 
organization, and the microfilm or hardcopy location of the docu- 
ment. The keywords are words or phrases that describe the content 
of the document and permit retrieval by means of a computer 
search for documents with the stated keywords. 


21946 (INIS-SU—4, pp 49-53) Machine for microspeci- 
mens testing under irradiation in a wide temperature range. 
Alad’ina, G.E.; Glinskii, A.S.; Kapralov, Yu.A.; Kul’bakh, 
A.A. 1980. (In Russian). NTIS (US Sales Only), PC A0S/ 
MF AO1. Order Number DE82780234. 

In Technology of radiation experiment. No. 7. 

A special machine for tests of samples of various materials 
which can be studied under the irradiation conditions at the IPT- 
2000 reactor, is considered. The machine is designed for simulta- 
neous tensile test of three samples with loading up to 150 kgs each 
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in the temperature range from 123 to 523 K with various rates of 
deformation, namely 1x10™% 1x10~$ 1x10~° m/s. Plane samples 
used have dimensions of 0.003x0.006x0.03 mm. The load-time, load- 
deformation diagrams, and the temperature were recorded during 
testing. A block-diagram of the machine is presented. 


21947 (INIS-SU—39, pp 23-26) Calorimeter for in core 
measurements. Parkhomov, A.G.; Savkin, V.A. 1980. (In 
Russian). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The construction of a calorimeter intended for in core meas- 
urements suitable for operation in the most intensive parts of the 
IRT-2000 reactor, where the dose rate attains 10° rad/s, is de- 
scribed. Boiling water is used for heat removal and thermal stabili- 
zation of the case. The spherical absorbers are made of graphite 
and polyethylene that permits to determine neutron and gamma ra- 
diation components separately. Water heating up to the boiling 
point is performed while current passing between the injected elec- 
trode and thermostate case. If the dose rate is rather high, the 
heater is turned off during measurements and boiling is caused by 
radiation heat release. The thermostate contains 130 g of water due 
to the measurements with up to 30 min duration are possible. When 
performing more durable measurements a feeding up device is used. 
The graphite calorimeter sensitivity is 0.0335+-0.001 pVxs/rad, 
and polyethylene is 0.0385+-0.001 uVxs/rad. The dose rate mea- 
surement time is about 15 min. Inconstancy of the signal connected 
with temperature fluctuations of the case and other destabilizing 
factors, is not more than 3%. 


21948 (INR—1805/9A) Method of reactivity effects anal- 
ysis for the MARIA reactor caused by testing rigs. Rafalska, 
J.; Plewczynska, B. (Institute of Nuclear Research, Warsaw 
(Poland)). 1979. 28p. (In Polish). Energetics and Atomic 
Energy Information Centre, Warsaw, Poland. Order 
Number DE81700678. 

An analysis of reactivity effects which may arise in the re- 
search reactor MARIA as the result of inserting and the presence 
of the material testing rig filled with N2O, is presented. Computa- 
tional model of the reactor and its material regions are developed. 
The analysis was carried out on the basis of two-dimensional statics 
calculations of the reactor with the S-WIMS and the EXTERMI- 
NATOR-2 codes and were performed with the CDC CYBER-72 
computer. The detailed analysis shows good qualitative agreement 
of the results obtained from these two codes. The S-WIMS code 
appeared useful for determining neutron characteristics of the test- 
ing rig. It follows from the analysis that inserting the probe into the 
core decreases reactivity of the reactor. The same result is obtained 
in the case of a maximum hypothetical accident of the material test- 
ing rig. 


21949 (PB—81-239584) Alternative energy technologies: 
their application in developing countries. de Carmona, L.S. 
(Secretaria de Asentamientos Humanos y Obras Publicas, 
— City (Mexico)). Aug 1980. 29p. NTIS, PC A03/MF 

This paper was presented at the Fourth Annual Conference 
of INTA, in Cairo, Egypt, in October 1980. It deals with the possi- 
bilities of using alternative energy technologies in planned urban 
areas in the developing countries. The case of Mexico is used to 
analyze use, energy balance, inventories of energy resources, and 
forecasts of energy supply by the year 2000. Described is the rela- 
tionship between urban structures and energy requirements, provid- 
ing data and commentary with respect to Mexican national urban 
plans, and with its programs in the energy area. Data in charts, 
maps, and statistics are included. 


21950 Fast critical experiments. Paxton, H.C. (Los 
Alamos National Lab., NM (USA)). Progress in Nuclear 
Energy; 7: No. 3, 151-174(1981). 

A review of fast-neutron critical experiments is presented. 
The history of the assemblies falls into three overlapping phases. 
The first, beginning in 1948, relates to simple, compact metal as- 
semblies with extremely high-energy neutron spectra. Examples 
given of this type of assembly, with critical specifications, spectral 
indexes, and reactivity calibration are LADY GODIVA, FLAT- 
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TOP, JEZEBEL and U(16). Details are also given for early experi- 
ments with TOPSY. The second phase, starting 6 years later, 
covers larger, more diffuse assemblies that are still simply describ- 
able because of uniform core and reflector regions. Descriptions, 
spectral indices and reactivity coefficients are given for Big Ten, 
ZPR-3, ZPR-6, VERA, FRO, ZEBRA and SNEAK assemblies. 
These two categories encompass the so-called benchmark assem- 
blies. The final phase, not discussed, started in 1955 and applies to 
engineering mock-ups of fast reactors. 


2207 Plutonium And Isotope Production Reactors 


21951 (DPSPU—81-30-6) Reactivity margins in heavy 
water moderated production reactors. Benton, F.D. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Plant). Nov 1981. Contract AC09-76SRO00001. 12p. 
(CONF-811103—65). NTIS, PC A02/MF AOl. Order 
Number DE82005219. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

The design of the reactor core and components of the heavy 
water moderated reactors at the Savannah River Plant (SFP) can 
be varied to produce a number of isotopes. For the past decade, the 
predominant reactor core design has been the enriched-depleted lat- 
tice. In this lattice, fuel assemblies of highly enriched uranium and 
target assemblies of depleted uranium, which produce plutonium, 
occupy alternate lattice positions. This heterogeneous lattice ar- 
rangement and a nonuniform control rod distribution result in a re- 
actor core that requires sophisticated calculational methods for ac- 
curate reactivity margin and power distribution predictions. For 
maximum accuracy, techniques must exist to provide a base of ob- 
served data for the calculations. Frequent enriched-depleted lattice 
design changes are required as product demands vary. These 
changes provided incentive for the development of techniques to 
combine the results of calculations and observed reactivity data to 
accurately and conveniently monitor reactivity margins during op- 
eration. 


2208 Propulsion Reactors 


21952 Quality assurance in design - one firm’s response. 
Lyon, A. (Rolls-Royce Ltd., Derby (UK)). P. 6 of Nuclear 
quality assurance. London, England; BNES {{976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

The subject is discussed under the headings: introduction 
(explanation of the firm's responsibility to design and procure nu- 
clear steam raising plant for the Royal Navy); requirements of a 
quality standard; quality control system; elements of the design 
quality control system (work instructions, design aids, planning and 
project control; documentation and change control); objective evi- 
dence of quality; review and evaluation; conclusion. 


21953 Quality audit in design. Horton, G.T. (Rolls- 
Royce Ltd., Derby UK) 4 of Nuclear quality assur- 
ance. London, England; B g (1976). 

From Symposium for nuclear quality assurance; Leicester, 
UK (21 Oct 1976). 

The subject is discussed under the headings: introduction 
(explanation of firm's responsibility to design and procure naval nu- 
clear reactor plant for the Ministry of Defence, whose quality as- 
surance requirements are laid down in Defence Standards); princi- 
ples of quality audit; audit procedure. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 21891, 21941 


(AD-A—093574) Elementary proofs of an inequal- 
ity for symmetric functions for n < or = 5. Technical sum- 
mary report. Zielke, R. (Wisconsin Univ., Madison (USA). 
Mathematics Research Center). Aug 1980. Contract 
DAAG729-80-C-0041. 18p. NTIS, PC A02/MF AO1. 
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Some aspects of the heat transfer in the emergency cooling 
of nuclear reactors lead to a nonlinear eigenvalue problem, the so- 
called model quench front problem. Laquer and Wendroff suggest- 
ed a procedure for computing bounds of the eigenvalue which 
depend - among other things - on the validity of a certain inequality 
for elementary symmetric functions. This inequality is of interest in 
itself and was recently proved by Efroymson, Swartz and Wendroff 
using a fairly complicated argument. We give an elementary proof 
for n < or = 5. 


(ANL—81-48) Diversion analysis 
measures for liquid metal fast breeder reactors. Persiani, P.J. 
(Argonne National Lab., IL (USA)). Oct 1981. Contract W- 
31-109-ENG-38. 59p. (ISPO—160). NTIS, PC A04/MF 
A01. Order Number DE82005585. 

The general objective of the study is to perform a diversion 
analysis and an assessment of the available safeguards methods and 
systems for verifying inventory and flow of nuclear material in ac- 
cessible and inaccessible areas of liquid-metal fast breeder reactor, 
LMFBR, systems. The study focuses primarily on the assembly- 
handling operations, assembly storage facilities, and reactor oper- 
ations facilities relating to existing and/or near-term planned experi- 
mental, demonstration and prototypal reactor plants. The safe- 

systems and methods presented are considered to be feasible 
for development and for implementation within the resource limita- 
tion of the IAEA and are considered to be consistent with the ob- 
jectives, requirements, and constraints of the IAEA as outlined in 
the IAEA documents INFCIRC/153 and INFCIRC/66-Rev-2. 


21956 (BAW—1648) Thermal-mechanical report: effect of 
HPI on vessel integrity for small-break LOCA event with ex- 
tended loss of feedwater. (Babcock and Wilcox Co., Lynch- 
burg, VA (USA). Nuclear Power Generation Div.). Nov 
1980. 109p. Babcock and Wilcox, Nuclear Power Genera- 
tion Division, Lynchburg, VA 24505. Order Number 


DE82902343 

This report has been prepared to address issues raised in a 
letter from D.F. Ross of the US Nuclear Regulatory Commission 
to J.H. Taylor of Babcock and Wilcox. The letter, dated July 12, 
1979, is entitled Information Request on Reactor Vessel Brittle 
Fracture. The investigation reported herein addresses the possibility 
of exceeding the fracture mechanics acceptance criteria of the reac- 
tor vessel in a nuclear steam system caused by excessive cooling by 
high-pressure injection flow (without reactor coolant loop flow) 
during small breaks (or total loss of feedwater events where the op- 
erator opens the power-operated relief valve) where the reactor 
coolant pressure is kept relatively high owing to choked flow out 
the small break (or open PORV). 


21957 (CONF-810803—17) Fission-product-release signa- 
tures for LWR fuel rods failed during PCM and RIA tran- 
sients. Osetek, D.J.; rm 4 J.J.; Croucher, D.W. (EG and G 
Idaho, Inc., Idaho F (USA)). 1981. Contract ACO07- 
761D01570. 12p. NTIS, PC A02/MF A0Ol. Order Number 
DE82005260. 

From Topical meeting on reactor safety aspects of fuel be- 
havior; Sun Valley, ID, USA (2 Aug 1981). 

This paper discusses fission product release from light-water- 
reactor-type fuel rods to the coolant loop during design basis acci- 
dent tests. One of the tests was a power-cooling-mismatch test in 
which a single fuel rod was operated in film boiling beyond failure. 
Other tests discussed include reactivity initiated accident (RIA) 
tests, in which the fuel rods failed as a result of power bursts that 
produced radial-average peak fuel enthalpies ranging from 250 to 
350 cal/g. One of the RIA tests used two previously irradiated fuel 
rods. On-line gamma spectroscopic measurements of short-lived fis- 
sion products, and important aspects of fission product behavior ob- 
served during the tests, are discussed. Time-dependent release frac- 
tions for short-lived fission products are compared with release 
fractions suggested by: the Reactor Safety Study; NRC Regulatory 
Guides; and measurements from the Three Mile Island accident. 
Iodine behavior observed during the tests is discussed, and fuel 
powdering is identified as a source of particulate fission product ac- 
tivity, the latter of which is neglected for most accident analyses. 
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21958 (CONF-810803—18) Status of the TMI-2 core: a 
review of damage assessments, Croucher, D.W. (EG and G 
Idaho, Inc., Idaho Falls (USA)). 1981. Contract ACO07- 
761D01570. 15p. NTIS, PC A02/MF A0O1. Order Number 
DE82005251. 

From Topical meeting on reactor safety aspects of fuel be- 
havior; Sun Valley, ID, USA (2 Aug 1981). 

Assessments ts of the damage within the core of the Three 
Mile Island Unit 2 reactor, performed by reconstructing the tran- 
sient thermal-hydraulic sequence of events, estimating the amount 
of hydrogen generation, and evaluating the amount of fission prod- 
ucts released, are reviewed and summarized. Minimum and maxi- 
mum bounds of damage to the core are identified. 


(DOE/IR/02420—1) og ey of the American 
Nuclear Society student omg p ye eed the Western States. 
(American Nuclear Society, Park, IL). 1981. 
Contract AC02-76IR02420. ‘ag -8103107—). NTIS, 

PC A04/MF AO1. Order Num Sunonyiy 
From Western regional ANS student conference; Tempe, 

AZ, USA (5 Mar 1981). 

te abstracts are presented for each of the conference 


papers included in the proceedings. 


21960 (EMD—81-106) Greater commitment needed to 
solve continuing problems at Three Mile Island. (General Ac- 
counting Office, Washington, DC (USA)). 26 Aug 1981. 
122p. -, Bee Accounting Office, P.O. Box 6015, Gaithers- 
burg, MD 20760. Order Number DE82901932. 

Report to the Congress of the United States by the Comp- 
troller General. 

This report examines several key issues involving the finan- 
cial status of the General Public Utilities Corporation, the need for 
and source of funding to clean up the damaged nuclear reactor at 
Three Mile Island, and the prospects for continued reliable electric 
service to Pennsylvania and New Jersey consumers. It also exam- 
ines bankruptcy as a solution to the utilities’ financial problems, and 
the need for (1) increased property damage insurance coverage on 
nuclear reactors, and (2) an improved regulatory environment for 
nuclear accident recovery efforts. The role of the Federal Govern- 
ment in the accident recovery effort and Congressional support for 
a Federal research and development program are discussed. It is 
recommended that the Nuclear Regulatory Commission follow the 
expansion of property insurance coverage for nuclear units by the 
private sector and develop guidelines to expedite any future acci- 
dent recovery efforts. 


21961 (EPRI-NP—2121) Uncovery boiloff transients in a 
3- x 3-rod bundle. Final report. Chon, W.Y.; Bondre, J.F.; 
Addabbo, C. (State Univ. of New York, Buffalo (USA)). 
Nov 1981. 88p. NTIS, PC AOS/MF AO1. Order Number 
DE82901320. 

A study was carried out of transiently boiling dry a 3- x 3- 
rod bundle. The location of the two-phase mixture level, bundle 
heat transfer, and liquid inventory were measured. The effects of 
injecting cold water at the top of the bundle were also studied. The 
report documents the test data and includes a diversion of upper tie 
plate and counter-current flooding phenomena on core uncovery. 


21962 (EPRI-NP—2140) Simulation of the Winfrith 
se X-trip blowdown experiment using RELAP-UK Mk 

RETRAN-UK. Final report. Richards, C.G. 
(UKAEA Atomic Energy Establishment, Winfrith). Nov 
1981. A NTIS, PC A07/MF AOl. Order Number 
DE82901330. 

The paper describes calculations with the thermal hydraulics 
codes RELAP-UK Mk IV and RETRAN to model the behavior of 
the Winfrith Steam Generating Heavy Water Reactor (WSGHWR) 
during a controlled depressurization experiment. The results of the 
simulations are compared with each other and with the experimen- 
tal data. In the X-trip experiment a reactor trip was initiated from a 
steady operating condition of 90% of full power and the reactor 
allowed to depressurize via steam dump lines from the steam 
drums. During the transient data from a variety of instruments 
measuring coolant parameters, such as pressures, flows and tem- 
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peratures, and plant state such as valve positions, were recorded. 
The version of RETRAN employed in the calculations was a de- 
velopment version of RETRAN-UK with the addition of a number 
of features from RELAP-UK, including Bryce slip and the Holmes 
drift flux model. The first 100 seconds of the X-trip transient in one 
of the two reactor loops has been simulated, during which time the 
system pressure falls from 940 to 170 psia. 


21963 (EPRI-NSAC—4) Application of failure- 
reporting systems to power plants. Final report. Koukol, J.F.; 
Lapin, E.E.; Leverton, W.F.; W.H. ering 
Research Co , Pasadena, CA (USA)). Jun 1980. 178p. 
NTIS, PC A /MF A01. Order Number DE82901515. 

Failure reporting and analysis is a principal element of the 
overall quality assurance scheme that helped achieve, and now sus- 
tains, a high level of reliability in our national aerospace effort. The 
aerospace endeavor has many points of congruence with other 
highly technological activities. These are marked by great econom- 
ic investment, an extended interval between concept and final im- 
plementation, the involvement of many independent entities with 
the government exercising a dominating influence, a considerable 
exposure to public view and review by public bodies, a notoriety 
accompanying untoward events, and extreme consequences attend- 
ing failure. This report is written in the expectation that the lessons 
learned in arriving at the present state in aerospace can be adopted 
by others. It is the object of the report to illuminate the essential 
features of the aerospace failure reporting system. Two schemes are 
described. One typifies that which is currently employed by the Jet 
Propulsion Laboratory (JPL) operated by the California Institute of 
Technology for the NASA/JPL Voyager project and is based on 
procedures developed over several decades of deep space explora- 
tion. The other is typical of that employed by the Space Divison of 
the Air Force for military space programs. 


21964 (EPRI-NSAC—14, pp vp, Paper 2) Iodine re- 
leases from reactor accidents. Morewitz, H.A. Nov 1980. 
NTIS, PC A09/MF AO1. Order Number DE82901450. 

In Workshop on iodine releases in reactor accidents. 

The airborne releases of iodine from water reactor accidents 
are small fractions of the available iodine and occur only slowly. 
However, in reactor accidents in which water is absent, the release 
of iodine to the environment can be large and rapid. These differ- 
ences in release fraction and rate are related to the chemical states 
attained by iodine under the accident conditions. It is clear that nei- 
ther rapid issue of blocking KI nor rapid evacuation of the sur- 
rounding population is required to protect the public from the ra- 
dioiodine released in the event of a major water reactor accident. 


(EPRI-NSAC—14, Pp Ve Paper 10) Comments 


on the iodine literature. Mee -E. (comp.). (J-E-T 
Consultants, Inc., Campbell, CA). Nov 1980. NTIS, PC 
A09/MF AO1. Order Number DE82901450. 

In Workshop on iodine releases in reactor accidents. 

Some information found in the literature is presented to 
show weak points in the iodine literature. Also some information 
from the literature pertaining the methyl iodide sources is presented 
to demonstrate that a more substantial body of information on its 
source is available than was implied in oral comments in the previ- 
ous session. 


21966 (EPRI-NSAC—14, pp vp) [Iodine literature 
survey. Meek, M.E.; White, G. (comps.). (J-E-T Consult- 
ants, Inc., Cam pbell, CA). Nov 1980. NTIS, PC A09/MF 
AOl. Order Gentes DE82901450. 

In Workshop on iodine releases in reactor accidents. 

An effort has been made to compile known literature per- 
taining to fundamental iodine chemistry and its behavior during ac- 
cidents at water cooled nuclear power plants. The information col- 
lected is intended to serve as a basis for future studies of iodine be- 
havior and to correlate fundamental iodine chemistry with ob- 
served behavior during a Loss of Coolant Accident (LOCA) at nu- 
clear power reactor sites. 
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21967 (EPRI-NSAC—19) Power plant information sys- 
a data entry: reducing labor and costs. Final 

umphress, G.B.; Kjar, R.H.; Shirley, R.D.; Cotton, W. 
re men Research Inst., San Antonio, TX (USA)). Nov 
1980. 73p. NTIS, PC ‘A04/MF AOl. Order Number 
DE82901461. 

Most utilities building or operating nuclear power plants use 
computer-based records management systems. These systems are 
labor-intensive; costs associated with data entry account for three- 
fourths of the total yearly costs. The objective of this effort was to 
identify hardware- and software-related innovations which can 
reduce the amount of labor and associated costs involved in data 
entry for computerized records management systems. 


21968 (EPRI-NSAC—31) Space and missile reliability 

and safety programs. T servi 

286. Final report. (Pickering rp., 

(USA)). Feb 1981. 322p. NTIS, PC A14/MF AOl. Order 
Number DE82901464. 

This report documents the evolutionary development of reli- 
ability and safety practices in unmanned and manned space proj- 
ects, and military space and intercontinental missile projects, over 
the last two decades. It discusses successes, problems and failures, 
and identifies the corrective actions which resulted in a dramatic 
increase in reliability, even though the complexity and mission re- 
quirements of these projects greatly increased with time. The 
report distills the lessons learned and presents them in a fashion 
which can be useful to other organizations responsible for the de- 
velopment, implementation and operation of extremely complex 
and technically advanced systems which must have high reliability. 


21969 (EPRI-NSAC—39) Verification and validation for 

safety-parameter display systems. Straker, E.A. (Science ne 

—— Inc., La Jolla, CA (USA)). Dec 1981. 34p. NTI 
A03/MF AO1. Order Number DE82901458. 

Verification and Validation (V and V) techniques have been 
used extensively in military and space applications to improve the 
quality of digital systems. For systems such as the Safety Parameter 
Display System (SPDS) used in a nuclear power plant, it is be- 
lieved that V and V will help ensure that a quality system is imple- 
mented. This report defines a level of V and V which is appropri- 
ate for an SPDS. Specific V and V activities are defined. The ex- 
pected results of each activity are identified by indicating typical 
contents of documents that would be produced. This report pro- 
vides information which can be used by utilities or vendors to de- 
velop V and V procedures, plans and activities for application to 
Safety Parameter Display Systems. 


21970 (EPRI-NSAC—80-1) Analysis of Three Mile 
Island-Unit 2 accident. (Electric Power Research Inst., Palo 
Alto, CA (USA). Nuclear Safety Analysis Center). Mar 
1980. 527p. (NSAC—1-Rev.). NTIS, PC A23/MF AOl. 
Order Number DE82901520. 

The Nuclear Safety Analysis Center (NSAC) of the Electric 
Power Research Institute has analyzed the Three Mile Island-2 ac- 
cident. Early results of this analysis were a brief narrative sum- 
mary, issued in mid-May 1979 and an initial version of this report 
issued later in 1979 as noted in the Foreword. The present report is 
a revised version of the 1979 report, containing summaries, a highly 
detailed sequence of events, a comparison of that sequence of 
events with those from other sources, 25 appendices, references and 
a list of abbreviations and acronyms. A matrix of equipment and 
system actions is included as a folded insert. 


21971 (EPRI-NSAC—Bib.4) Indexed bibliography of 
TMI-2 documents in NSAC working file. (Electric Power 
Research Inst., Palo Alto, CA (USA). Nuclear Safety Anal- 
ysis Center). ‘Jan 1980. 472p. NTIS, PC A20/MF AOl. 
Order Number DE82901521. 

This is a bibliography of 1212 documents accumulated to 
date by the Nuclear Safety Analysis Center (NSAC) at the Electric 
Power Research Institute (EPRI). These documents are data re- 
cords, reports, correspondence, transcripts of hearings, etc., mainly 
concerned with the Three Mile Island incident and its implications. 
These documents are on file within NSAC and are being filmed 
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and indexed for inclusion in a computer-assisted data storage and 
retrieval system. Documents received since publication of the pre- 
vious bibliography may be identified by the last line in the subject 
index entry (004 for NSSAC-Bib. 4). 


21972 (GA-A—16365) Hazards of combustible gases acci- 
dentally released from the it of HTGR process ap- 
a Landoni, J.A. (Gen Atomic Co., San Diego, 
A 1981. Contract AT03-76SF70046. 142p. 
NTIS, PC A011. Order Number DE82004513. 

This enna summarizes the preliminary work on reformer 
explosions for the indirect cycle plant design effort of the High- 
Temperature Gas-Cooled Reactor for Process Heat (HTGR-PH). 
Models were completed for the determination of the combustible 
behavior of the releases (either instantaneous like puffs or continu- 

ous like jets or plumes), the amount of combustible material, and 
the propagation of detonation and shock waves (i.e., blast) as a con- 
sequence of potential explosions. A preliminary analysis reveals that 
(1) incombustible or flammable but nonexplosive mixtures can be 
formed by accidental releases from the reformer inlet flow and (2) 
the addition of sufficient steam to the reformer flow renders nonex- 
plosive any accidental release from the reformer area. The explo- 
sion of combustible releases is then analyzed with reference to the 
worst contributor: synthesis gas. The explosions of instantaneous re- 
leases, while enroute, are analyzed under different meteorological 
conditions. The explosions of continuous releases are analyzed in 
situ for determining the effects on structures and equipment in the 
vicinity of the jets by considering (1) detonations inside the com- 
bustible region of jets and (2) blasts outside the combustible region 
of jets. 


21973 (GEND—017) Response of the SPND measure- 
ment system to temperature during the Three Mile Island 


Unit 2 accident. Wilde, N.; Morrison, J.L. Jr. (EG and G 
Idaho, Inc., Idaho Falls (USA)). Dec 1981. Contract AC07- 
76ID01570. 88p. NTIS, PC AOS/MF AOl. Order Number 


DE82004663 

The Self-Powered Neutron Detector (SPND) Measuring 
System is evaluated to determine its ability to indicate temperatures 
of the fuel rods in the TMI-2 reactor core during the accident. It is 
concluded for the following reasons that the SPND Measuring 
System did not provide fuel rod temperatures during the accident: 
the heat transfer characteristics vary over a range of five octaves; 
within the range of 1200 to 1800°F, the SPND responds to tem- 
perature from convection radiation from the fuel rods and self-heat- 
ing from the gamma flux; within the range of 1200 to 1800°F, the 
signal cable introduces masking signals that are a function of 
gamma heating, integrated temperature over the cable, and core 
water level velocity; the data system’s worst-case signal-to-noise 
ratio from aliasing is OdB; and the recorder system’s worst-case 
signal-to-noise ratio from aliasing is -24dB. 


21974 (HEDL-SA—2304) Operational safety at the 
FFTF. Baird, Q.L.; Hagan, J.W.; Seeman, S.E.; Baker, S.M. 
SAD | Engineering Development Lab., Richland, WA 

SA)). Feb 1981. Contract AC06-76FF02170. 7p. (CONF- 
811008—4). NTIS, PC A02/MF AOl. Order Number 
DE82003794. 

From ASME/IEEE joint power generation conference; St 
Louis, MO, USA (4 Oct 1981). 

An extensive operational nuclear safety program has been an 
integral part of the design, startup, and initial operating phases of 
the Fast Flux Test Facility (FFTF). During the design and con- 
struction of the facility, a program of independent safety overviews 
and analyses assured the provision of responsible safety margins 
within the plant, protective systems, and engineered safety features 
for protection of the public, operating staff, and the facility. The 
program is continuing through surveillance of operations to verify 
continued adherence to the established operating envelope and for 
timely identification of any trends potentially adverse to those mar- 
gins. Experience from operation of FFTF is being utilized in the 
development of enhanced operational nuclear safety aids for appli- 
cation in follow-on breeder reactor power systems. The commend- 
able plant and personnel safety experiences of FFTF through its 
startup and ascension to full power demonstrate the overall effec- 
tiveness of the FFTF operational nuclear safety program. 
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21975 (HEDL-TC—1865) Transition issues. Pa- 
dilla, A. Jr.; Martin, F.J. (Hanford ing Develop- 
ment Lab., Richland, WA (USA)). Dec 1979. Contract 
AC06-76FF02170. 17p. NTIS, PC A02/MF AO1. 

The safety issues associated with the transition (core disrup- 
tion) phase of hypothetical LMFBR accidents are identified and 
discussed. This discussion is intended to serve as a basis for defining 
future experimental needs to support core disruption analysis, and 
for defining analytical code developments required to support the 
licensing process and experimental analysis. 


21976 (INR—1806/11/PR) TOTEM - a code for fast 
roa ay the 


bowski, 
(Poland)). 1979. 40p. (In Russian). Energetics and Atomic 
Energy Information Centre, Warsaw, Poland. Order 
DE81700679. 

A code TOTEM for fast transients analysis in the Polish re- 
search reactor MARIA during the reactivity accidents is described. 
The dynamics model rests on the lumped parameters for fuel and 
coolant. The developed code, written in FORTRAN-EXTENDED 
for CDC CYBER-73 computer, allows to carry out the following 
calculations: axial and radial temperature distribution in the average 
fuel element, feed-back reactivity, power transients. There are in- 
cluded the operating instructions. 


21977 (INR—1823/11/PR/A) Analysis of the hypotheti- 
cal accidents in the Polish research reactor MARIA, Ku- 
bowski, J.; Krystosik, J. (Institute of Nuc Nuclear Research, 
Warsaw (Poland)). 1979. 15p. (In Russian). Energetics and 
Atomic Ener Information Centre, Warsaw, Poland. 
Order Number DE81700680. 

The paper presents the calculational results of the fast transi- 
tiens, i.e. power and temperatures as functions of time during the 
accidents in the research reactor MARIA. The calculations were 
carried out on the CDC-CYBER-73 digital computer by means of 
TOTEM and ARGUS codes. The following accidents were ana- 
lysed: loss-of-coolant pump, linear reactivity increase with the rate 
of 4 /$/s/; linear reactivity increase with the rate of 10 /$/s/ in- 
cluding the safety rods motion; step insertion of reactivity of 2 /S/. 
The analysis shows that, if scramming system would work proper- 
ly, all considered accidents, excluding the case with the stepwise in- 
serted reactivity of 2 $, are not dangerous to the reactor. 


21978 (KFK—3028) KfK in-pile tests on LWR fuel rod 
behavior during the heatup phase of a LOCA. Karb, E.H.; 
— L.; Hofmann, P.; Petersen, C.; Schanz, G.; Zimmer- 

H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Hauptabteilung Ingenieurtechnik; Kern- 
orschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Material- und Festhoerperforschung; ‘ernfors- 
chun; trum Karlsruhe G.m.b.H. yee oy Pro- 
jekt Nukleare Sicherheit). Oct 1980. 98p Ss WU Sales 
Only), PC A05S/MF AO1. 

This report summarizes the results of the FR2 In-Pile Tests 
on LWR fuel rod behavior under LOCA conditions evaluated to 
date. The in-pile tests with the objective of investigating the influ- 
ence of a nuclear environment on the mechanisms of fuel rod fail- 
ure are being conducted with irradiated and unirradiated short- 
length single rods of a PWR design. The main paramter of the ex- 
perimental program is the burnup, ranging from 2500 to 35000 
MW4d/t. Part I of this report describes the test results and the re- 
sults of the non-destructive posttest examinations, part II presents 
the results of the metallographic evaluation of the unirradiated test 
specimens. The report also provides information on the condition 
of the UO, fuel after preirradiation and after the transient testing. 
The test results with respect to the burst data, i.e. burst tempera- 
ture, burst pressure, and burst strain, do not indicate major differ- 
ences from out-of-pile data. No influence of burnup on the burst 
data was observed. 
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21979 (NSAC—18) Workshop on postaccident sampling. 
Final report. Blok, J.; Holloway, J.H. (Radiological and 
Chemical ——— y, Inc., Santa Clara, CA (USA)). Mar 
1981. 321p. Repo: rts Center, Box 50490, Palo Alto, 
CA 94303. Onder N Number ser DE82901460. 

A workshop on postaccident sampling was red in 
Gaithersburg, Maryland, on October 2 and 3, 1980, by the Nuclear 
Safety Analysis Center. Information that was provided by the par- 
ticipants, including descriptions of available sampling systems and 
the recommendations of the workshop subgroups, are included in 
this report. 


21980 (NUREG—0676) Plans for assessment of best esti- 
mate LWR systems codes. Topical report. Fabic, S.; Ander- 
sen, P.S. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research). Jul 
1981. 72p. NTIS, PC A04/MF AOl1. 

Systems codes play a very important role in evaluation of 
safety of nuclear power plants. In contrast to the Evaluation Model 
codes in which the most pessimistic and conservative combination 
of events and processes are assumed, the Best Estimate systems 
codes attempt to describe the physical processes as realistically as 
possible. They are, therefore, amenable to an indepth assessment 
through confrontation with experimental evidence gathered, world- 
wide, in the course of reactor safety research. That confrontation 
has many facets and the purpose of this report is to describe the 
issues, considerations, and a recommended course. 


21981 (NUREG/CR—2075) Standards for psychological 


assessment of nuclear facility personnel. T report. 
Frank, F.D.; Lindley, B.S.; (Assessment 


Cohen, R.A. 
Design, Inc., Orlando, FL (USA)). Jul 1981. 239p. NTIS, 
PC Al 1/MF AOl. 

The subject of this study was the development of standards 
for the assessment of emotional instability in applicants for nuclear 
facility positions. The investigation covered all positions associated 
with a nuclear facility. Conclusions reached in this investigation fo- 


cused on the ingredients of an integrated selection system including 
the use of personality tests, situational simulations, and the clinical 
interview; the need for professional standards to ensure quality con- 
trol; the need for a uniform selection system as organizations vary 
considerably in terms of instruments presently used; and the need 
for an on-the-job behavioral observation program. 


21982 (NUREG/CR—2084) The modeling and testing of 
a heated boundary layer voiding detector. Technical report. 
Vince, M.A.; Jeffery, C.L.; Wolf, J.R. (Idaho National En- 
zg Lab., Idaho Falls (USA)). Jul 1981. 53p. NTIS, 
04/MF AO1. 
=< device was developed to measure voiding on the primary 
side of a U-tube steam generator. This device is known as a Bound- 
ary Layer Voiding Detector (BLVD) and consists of a heating coil 
wrapped around a single U-tube with a thermocouple placed be- 
tween the heating coil and the U-tube wall. Loss of fluid on the 
primary side of the U-tube can cause a significant increase in tem- 
perature thus indicating voiding. Two computer models were de- 
veloped to simulate the transient and steady state responses, respec- 
tively. Low-pressure and temperature testing was also performed to 
verify BLVD operation. When highly subcooled conditions exist, 
this device can detect primary side voiding. When the fluid is near 
saturation and boiling can occur, void detection is considerably 
more difficult. The large heat transfer coefficients associated with 
the boiling process produce significant heat transfer without a mea- 
surable temperature increase. 


21983 (NUREG/CR—2111) Bubble behavior in LMFBR 
core disruptive accidents. Annual report Oct 79-Sep 80. 
Reynolds, A.B.; Erdman, C.A.; Anderson, R.C.; Bradley, 
D.R.; Chen, K. (Virginia Univ., Charlottesville (USA). 
Dept. of Nuclear Engineering and Engineering Physics). Jul 
1981. 142p. NTIS, ‘A07/MF AOl. 

Four principal areas were investigated: (1) bubble dynamics 
and heat transfer; (2) measurement of particle sizes and flashing; (3) 
acceleration-induced fragmentation of liquid drops; and (4) particle- 
size distributions from condensation. In the first area, the UVA- 
BUBL computer model for the analysis of bubble expansion in 
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ORNL FAST tests is described. In the second, development of an 
experiment to flash high temperature water and measure droplet 
size from flashing is described. In the third area, results of an exten- 
sive literature analysis of acceleration-induced fragmentation of 
liquid drops, together with model improvements over the entire 
range from bag to catastrophic breakup, are summarized. In the last 
area, computer analysis of the measured particle-size distributions 
from ORNL CDV tests in argon indicates that the particles were 
formed by homogeneous nucleation and condensation growth. 


21984 (NUREG/CR—2202) Droplet distributions in open 
pipes and simulated rod bundles. Final report. Smith, R.V.; 
Lindsted, R.D.; Paddock, M.; Lindsted, G.; Evans, D. 
(Wichita State Univ., KS (USA)). Jul 1981. 38p. NTIS, PC 
A03/MF AOl1. 

Results of droplet size distributions are reported for varying 
conditions of air-water flow and conduit geometry. Geometry vari- 
ations were open pipe and the pipe containing simulated nuclear 
rod bundles with various support structures. The experimental tests 
showed the gas velocity to be the primary variable influencing dro- 
plet size. The Hinze (1949) expression generally predicted the effec- 
tive droplet size as a function of lower gas velocities. The Hinze 
(1949) correlation, however, showed the droplet size as a function 
of u sub g squared. The exponent (2) appeared to be too high. At 
higher gas velocities, the Hinze (1949) correlation failed and this 
appeared to indicate a change in the breakup mechanism for the 
higher gas velocities. The droplet size change with respect to 
changes in geometry and mixture quality was small. It fell in the 
general range of the uncertainty for the data. 


21985 (SAND—81-2625C) Interim reliability evaluation 
program (IREP). Carlson, D.D.; Murphy, J.A. (Sandia Na- 
tional Labs., Albuquerque, NM (USA); Nuclear Regulatory 
Commission, Washington, DC (USA)). 1981. mtract 
AC04-76DP00789. 4p. (CONF-8105133—1). NTIS, 
A02/MF AOl1. Order Number DE82004132. 

From Annual meeting of the German Nuclear Society; 
Mannheim, F.R. Germany (4 May 1981). 

The Interim Reliability Evaluation Program (IREP), spon- 
sored by the Office of Nuclear Regulatory Research of the US Nu- 
clear Regulatory Commission, is currently applying probabilistic 
risk analysis techniques to two PWR and two BWR type power 
plants. Emphasis was placed on the systems analysis portion of the 
risk assessment, as opposed to accident phenomenology or conse- 
quence analysis, since the identification of risk significant plant fea- 
tures was of primary interest. Traditional event tree/fault tree mod- 
eling was used for the analysis. However, the study involved a 
more thorough investigation of transient initiators and of support 
system faults than studies in the past and substantially improved 
techniques were used to quantify accident sequence frequencies. 
This study also attempted to quantify the potential for operator re- 
covery actions in the course of each significant accident. 


21986 Accident at Three Mile Island: the human dimen- 
sions. Sills, D.L.; Wolf, C.P.; Shelanski, V.B. (eds.). Boul- 
der, CO; Westview Press, Inc. (1982). 258p. D scans 
Press, 5500 Central Ave., Boulder, CO 80301 $ 

A separate abstract was prepared for each of tm ‘19 chap- 
ters, divided according to the following Parts: (1) Public Percep- 
tions of Nuclear Energy; (2) Local Responses to Nuclear Plants; (3) 
Institutional Responsibilities for Nuclear Energy; (4) The Interac- 
tion of Social and Technical Systems; and (5) Implications for 
Public Policy. All of the abstracts will appear in Energy Abstracts 
for Policy Analysis (EAPA); three will appear in Energy Research 
Abstracts (ERA). At the request of the President's Commission on 
the Accident at Three Mile Island (the Kemeny Commission), the 
Social Science Research Council commissioned social scientists to 
write a series of papers on the human dimensions of the event. This 
volume includes those papers, in revised and expanded form, and a 
comprehensive bibliography of published and unpublished social 
science research on the accident and its aftermath. 
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21987 Community attitudes toward nuclear plants. Peelle, 
E. (Oak Sg National Lab., TN). pp 71-82 of Accident at 
Three Mile Island: the human dimensions. Sills, D.L.; Wolf, 
C.P.; Shelanski, V.B. (eds.). Boulder, CO; Westview Press, 
Inc. (1982). 

Among the many effects of the accident at Three Mile 
Island are impacts upon other communities that currently host nu- 
clear-power reactors. Because studies on communities’ reactions not 
immediately available, this chapter reviews existing studies and 
speculates about possible effects. The patterns and variations in im- 
pacts on and responses of nuclear host communities have been the 
subject of studies at Oak Ridge National Laboratory (Oak Ridge, 
Tennessee) since 1972. This essay presents results from four post- 
licensing studies of host communities - Plymouth, Massachusetts, 
and Waterford, Connecticut (PL-1), and Brunswick, North Caroli- 
na, and Appling-Toombs counties, Georgia (PL-2) - along with 
case study and attitude survey information from two additional 
communities in which reactors are under construction: Hartsville, 
Tennessee, and Cherokee County, South Carolina. Differences and 
similarities between the sites have been assessed in terms of differ- 
ences in input and social structure; factors affecting the generally 
favorable attitudes toward local nuclear plants are discussed. 


21988 Design and management of nearly error-free orga- 
nizational control systems. La Porte, T.R. (Univ. of Califor- 
nia, Berkeley). pp 185-200 of Accident at Three Mile Island: 
the human dimensions. Sills, D.L.; Wolf, C.P.; Shelanski, 
V.B. (eds.). Boulder, CO; Westview Press, Inc. (1982). 

The accident at the Three Mile Island nuclear plant dramati- 
cally focused attention on the danger inherent in the operation of 
all large-scale, complex, and potentially hazardous technologies - 
that is, that the combination of machine and operator performance 
will fall below the expected level of reliability and pose a threat to 
public health and safety. That possibility poses critical problems for 
a contemporary US society that is increasingly dependent on high- 
benefit/unacceptable-damage technologies. When risks regarded as 
wholly unacceptable are associated with the wide use of a technol- 
ogy rich in benefits, what is required to ensure extraordinarily reli- 
able and safe operations if the technology continues to be deployed. 
And what are the long-term social and political consequences - for 
individuals, institutions, regions, and nations - of seeking to achieve 
such a system. 


21989 Weld failure detection. Pennell, W.E.; Sutton, 
H.G. (to Dept. of Energy). US Patent 4,259,152. 31 Mar 
1981. Filed date 30 Nov 1978. vp. 

PAT-APPL-965364. 

Method and apparatus for detecting failure in a welded con- 
nection, particularly applicable to not readily accessible welds such 
as those joining components within the reactor vessel of a nuclear 
reactor system. A preselected tag gas is sealed within a chamber 
which extends through selected portions of the base metal and weld 
deposit. In the event of a failure, such as development of a crack 
extending from the chamber to an outer surface, the tag gas is re- 
leased. The environment about the welded area is directed to an 
analyzer which, in the event of presence of the tag gas, evidences 
the failure. A trigger gas can be included with the tag gas to actu- 
ate the analyzer. 


25 ENERGY STORAGE 


REFER ALSO TO CITATION(S) 22044 
2502 Compressed Gas 


REFER ALSO TO CITATION(S) 21745 


21990 (PNL-SA—9447) Basis for compressed air energy 
storage (CAES) field test at Pittsfield, Illinois. Allen, R.D. 
(Pacific Northwest Lab., Richland, WA (USA)). Sep 1981. 
Contract AC06-76RL01830. 10p. (CONF-811066—6). 
NTIS, PC A02/MF A0O1. Order Number DE82004233. 

From International energy storage conference; Seattle, WA, 
USA (19 Oct 1981). 
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Aquifer storage for compressed air is attractive because no 
excavation or solution mining is required. Natural gas storage tech- 
nology using porous rock formations extended back more than 50 
years under conditions similar to those required for CAES. Howev- 
er, CAES requires daily or weekly cycling as compared to annual 
cycling for natural gas; and air may be injected at elevated tem- 
peratures to accelerate near-wellbore dehydration and increase air 
use efficiency during power generation. The oxidizing potential and 
relatively high viscosity of moist air also contrast with properties of 
natural gas. Technical issues related to the stability of porous rock 
reservoirs include: low frequency fatigue, coupled with cyclic pres- 
sure, temperature and humidity influences on porous media and ca- 
prock; reservoir material properties under nonambient conditions; 
effects of reservoir morphology, anistropy, and inhomogeneity; re- 
sponse of wellbore casing and cemetation materials; wellbore desa- 
turation and air-water interface movement; potential for geochemi- 
cal reactions; generation and transport of fine particulate matter; in- 
teractions with ground water; and rapid unscheduled air withdraw- 
al. Field testing of compressed air energy storage within a confined 
aquifer is essential to qualify this type of geologic reservoir with 
respect to operating characteristics and long term geotechnical sta- 
bility. Present technology consists of natural gas aquifer storage in- 
formation, numerical modeling of CAES in aquifers, and experi- 
mental simulation of predicted physical and chemical environments. 
Of particular importance are: efficiency of energy injection and re- 
covery, prevention of water interference during both injection and 
recovery, protection of the sand face area from disintegration, and 
development of injection/withdrawal well technology. A small, rel- 
atively shallow geologic reservoir has been identified. 


2503 Pumped Hydro 


21991 (PB—81-240582) Ecology of catostomids in Twin 
Lakes, Colorado, in relation to a pumped-storage powerplant. 
Krieger, D.A. (Colorado Cooperative Fish Research 
Le Collins (USA)). Jun 1980. 58p. NTIS, PC A04/ 

This report is one of a series presenting results of studies on 
the aquatic ecology of Twin Lakes, Colorado. The purpose of these 
studies is to document the ecological effects of operating the re- 
cently constructed Mt. Elbert Pumped-Storage Powerplant. 


21992 (PB—81-874497) Pump-turbines. January, 1974- 
July, 1981 (citations from the BHRA Fluid Engineering Data 
Base). Report for Jan 74-Jul 81. (National Technical Infor- 
mation Service, S ringfield, VA (USA)). Aug 1981. 168p. 
NTIS PC NO1/ME Nol. 

This bibliography cites reports on pump turbines pertaining 
to pumped storage, but includes a few references to other applica- 
tions. The citations cover design, development, testing, operational 
evaluation and problem areas. Many of the citations reference re- 
ports on flow characteristics, including draft tube surges, dynamic 
loads and forces, vibration, cavitation, and starting problems. Cita- 
tions cover both the pumping mode and the turbine (generating) 
mode, for analyses of speed rise, overpressure, overspeed, and gen- 
eral flow investigations. (Contains 178 citations fully indexed and 
including a title list.) 


2505 Flywheels 


21993 (ESA-SP—158, pp 57-61) The influence of five 
years of storage on the onal readiness of a satellite fly- 
wheel. Rapp, D. 1980. NTIS, PC A08/MF AO1. 

In Proceedings of the second space tribology workshop. 

The influence of long term storage on TELDIX momentum 
wheels was investigated. The qualification model from the SYM- 
PHONIE program was investigated after storage. All typical func- 
tional data were compared with the earlier qualification results to 
check any possible storage changes. After disassembling the mo- 
mentum wheel, all main parts were examined. Special investigations 
were performed on the ball bearing unit and its parts, on the motor 
and on the electronics. A small leak in a solder joint caused an in- 
ternal pressure increase resulting in a 17% current consumption in- 





crease. No other changes in pre-storage qualification values are 
noted. (ESA) 


2506 Thermal 


REFER ALSO TO CITATION(S) 21425, 21525, 21676, 21745, 22186 


21994 a Ry Two-dimensional model for 
thermal energy storage in a phase-changing material interact- 
ing with a heat-carrying fluid. Grossman, G.; Pesotchinski, 
D. (Oak Ridge National Lab., TN (USA); Technion-Israel 
Inst. of Tech., Haifa). 1981. Contract W-7405-ENG-48. 14p. 
NTIS, PC A02/MF A011. Order Number DE82004070. 

From Winter annual meeting of the ASME Technology and 
Society Division; Washington, DC, USA (15 Nov 1981). 

Portions "of document are illegible. 

A two-dimensional model for melting (or solidification) of a 
phase-changing material (PCM) surrounding a pipe is presented. A 
fluid flowing in the pipe is used as a carrier of heat from a distant 
source. A multitude of such pipes with a suitable PCM around 
them can serve as a heat storage unit for solar or other applications. 
Unlike many earlier models which have considered only a single di- 
mension, the present model takes into consideration temperature 
variations in two dimensions. The PCM here is initially at a solid 
state and a uniform temperature equal to its melting temperature. A 
hot fluid flowing in the pipe creates a melting front, not parallel to 
the pipe wall, which advances with time. The fluid cools down as 
it transmits its heat to the PCM. The problem is two-dimensional, 
axisymmetric and time dependent. The analysis shows that the 
radial progression of the melting front is principally influenced by 
the Stefan number, the thermal diffusivity of the PCM, and the pipe 
diameter. The axial progression is strongly influenced by the liquid 
velocity and the choice of materials, that is, the fluid and the PCM. 


21995 (DOE/ET/20111—1) Membrane-lined foundations 
for liquid thermal storage. Final report, May 1, 1978-Decem- 
ber 31, 1979. Bourne, R.C. (Nebraska Univ., Lincoln 
(USA)). Jun 1981. Contract ASO2-78ET20111. 102p. NTIS, 
PC A06/MF AO1. Order Number DE82003651. 

Steel and fiberglass tanks are currently the most common 
storage containers for solar heated water. The membrane-lined stor- 
age (MLS) alternative investigated and further developed in this 
project is a spinoff of vinyl-lined swimming pool and waterbed 
technologies. MLS has advantages of lower cost, more convenient 
construction scheduling, reduced auxiliary component costs, better 
space utilization, and (vs steel) reduced corrosion, compared to 
conventional tanks. Membrane-lined tanks are easily marketed in kit 
form, and shipping costs are potentially very low. Project objec- 
tives were to evaluate the state of development of MLS, and to de- 
velop improved concepts for MLS structural and heat transfer sys- 
tems. Surveys were conducted of existing MLS projects and alter- 
nate membrane materials. Sixty-two projects were reviewed, and 
failure rates (13%) were comparable to those for conventional stor- 
age systems. Of the 11 membrane materials reviewed, three were 
selected for performance testing. Based on detailed cost models, 
preferred structural supports were identified and designed for 1500 
gal MLS containers for basement, crawl space, and slab-on-grade 
foundation types. Cost vs depth and volume were projected for 
each type. Innovative techniques were developed and tested for 
providing space heating via forced air through a finned storage 
jacket for the two preferred structural enclosure designs. Cost-ef- 
fectiveness of the direct air heating technique was evaluated. Alter- 
nate free convection domestic water preheaters were tested and a 
preferred heat exchanger material was selected. Collector and space 
heat inlet/outlet designs were developed for the two preferred 
MLS enclosure designs. Design concepts were developed for auxil- 
iary heat input to MLS from resistance electric, combustion, and 
heat pump sources. Techniques for enhancing temperature stratifi- 
cation were developed and tested. 


(NP—2900959) Construction and testing of an ex- 
perimental large hot water storage, Phase A. Final report on 
the project ET 5200 A. Scholz, F. (Kernforsch e 
Juelich G.m.b.H. (Germany, F.R.)). 1979. 12p. (In ). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE82900959. 
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The project covered the construction and several-years test 
operation of a large hot water storage in the form of an artificial 
lake with a floating insulation. In this final report, it is shown why 
the plan to build the plant was given up and which results were 
obtained by the preceding investigations. In the second part of this 
report, the research institutions and industrial firms participating in 
this project give brief explanations (a) on thermodynamic ap- 
proaches to the model experiment of a hot water storage, (b) on the 
problems during construction and operation of large hot water stor- 
ages in or near to densely populated areas, (c) on the experts’ re- 
ports on the ground water conditions, (d) on the concept of devel- 
opment, (e) on the results of a system investigation on ways of ap- 
plying a large-space hot water storage in district heating systems 
with combined heat and power generation, (f) on the design of sea- 
sonal storages according to present data of district heating of 3 
heating plants; (g) on theoretical and experimental investigations on 
the influence of free convection, (h) on creep rupture tests of 
foamed PUR, and (i) on experimental investigations on temperature 
distributions in a model hot water storage. 


21997 (PNL—3995-Vol.3) Regional assessment of 
aquifers for thermal-energy storage. Volume 3. Appendices. 
(Pacific Northwest Lab., Richland, WA (USA); Century 
West Engineering Corp., Spokane, WA (USA)). Jun 1981. 
Contract AC06-76RLO 830. 146p. NTIS, PC A07/MF AOl1. 
Order Number DE82002505. 

This volume contains two appendices to the main report. 
The first lists the aquifers in the 12 geographic regions of the USA 
and characterizes each as containing sands and gravels or limes- 
tones or volcanic rock. The second appendix tabulates the hydrolo- 
gic characteristics of each aquifer. (LCL) 


21998 (PNL-SA—9831) Overview of seasonal thermal 
energy storage in the United States. Minor, J.E. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1981. Contract 
AC06-76RL01830. 13p. (CONF-811066—5). NTIS, PC 
A02/MF AO1. Order Number DE82003834. 

From International energy storage conference; Seattle, WA, 


USA (19 Oct 1981). 

The Seasonal Thermal Energy Storage (STES) Program 
funded by the US DOE is discussed. The program objective is to 
develop technology for the economic storage and retrieval of ther- 
mal energy on a seasonal basis. The program activities are dis- 
cussed, as are storage activities outside the STES Program. Initial 
emphasis of the STES Program has been placed on the storage of 
heat or chill in natural aquifers. This approach permits the storage 
of large quantities of energy for use by major energy distribution 
systems. The storage system is unobtrusive, amenable to increment- 
al increase in storage capability as demand increases, and can be im- 
plemented to accept heat from existing plants to serve existing com- 
mercial, residential, or agricultural requirements. The studies of 
ATES concepts indicate that the overall energy saving potential for 
ATES is significant and the technology should be a near-term 
energy storage option. Economic assessment of ATES has shown 
that with reasonable geohydrologic and design assumptions, both 
heat and chill storage systems should be economical for intermedi- 
ate to large scale systems. The environmental and legal studies indi- 
cate that ATES systems, in general, are expected to be able to meet 
requirements. A sound technical base for the development of 
ATES systems will result from research studies. Ice storage is 
being rapidly developed and promises to provide significant eco- 
nomics in summer cooling. Further development of heat storage by 
methods other than aquifer storage is necessary to permit storage 
applications in all areas of the US. The technologies developed for 
nonaquifer methods of storage in other countries is of critical inter- 
est in selecting combinations of aquifer and nonaquifer storage best 
adapted to serve the diverse climate zones and needs in this coun- 
try. 


21999 (STU—79-6324) Longtime cycling test of a salt- 
melt heat store based on calcium chloride. Hetenyi, J.; Jo- 
hansson, G.; Lagerkvist, K.O. (Styrelsen foer Teknisk Ut- 
veckling, Stockholm (Sweden)). 1981. aapie (In Swedish). 
(SP-RAPP—1981- 12). NTIS (US Sal y), PC A02/MF 
AOl1. Order Number DESZSONS I. 
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A long time test of the Thermol 81 Energy Storage rods is 
reported. The plastic rods containing CaCl x 6H2O passed through 
1000 eight hour cycles with 60 C and 10 C as temperature ex- 
tremes. The thermal storage capacity of tested rods did not deterio- 
rate appreciable during the test period, nor was the crystal struc- 
ture significantly changed. 


2509 Batteries 


REFER ALSO TO CITATION(S) 22259, 22264 


22000 (DOE/CH/10026—2a) Battery resource assesse- 
ment. Volume 1. Scenarios, investment, and materials cost. 
Sullivan, D. (Hittman Associates, Inc., Columbia, MD 
(USA)). Jun 1981. Contract AC02-80CH10026. 123p. NTIS, 
PC A06/MF A0O1. Order Number DE82006243. 

The possibility of widespread use of storage batteries for 
load leveling, photovoltaic, and electric vehicle applications creates 
a potential for major shifts in the utilization of various resources. In 
addition to materials requirements, significant investments will be 
required in order for the battery industry to manufacture a large 
number of batteries. A study to identify the resources required for a 
significant expansion of the battery industry and especially to note 
resources that may be strained as a result of accelerated battery de- 
velopment is presented. Scenarios of future battery demand, an 
analysis of battery manufacturing investments, an analysis of battery 
price sensitivity to materials prices, and an analysis of the availabil- 
ity of several key battery materials are included. (WHK) 


22001 (NP—2901040) Electric batteries used by the Bun- 
deswehr. Haaben, K. (Varta Batterie A.G., Hannover (Ger- 
many, F.R.)). 1979. vp. (In German). NTIS (US Sales 
Only), PC A03/MF AOl1. Order Number DE82901040. 

The article gives a survey of battery technologies used and 
of technologies whose special characteristics make them suitable for 
army applications. Test conditions are reviewed in order to obtain 
comparable data by means of a standardized battery test pro- 
gramme. Apart from this test programme, there are also tests before 
use to find out whether or not a battery is suitable for military pur- 
poses. In principle, only batteries are used which are in accordance 
with the valid standards. Quality and reliability are assured by 
sample tests, in-service tests, and quality tests. 


22002 (SAND—81-1705) Lithium oxide in the Li(Si)/ 
FeS, thermal battery system. Searcy, J.Q.; Neiswander, 
ina ogg Pr J.R.; Bild, R.W. (Sandia National Labs., Al- 
pen oe que, ‘(USA)). Nov 1981. Contract AC04- 
P00789. ap NTIS, PC A02/MF A0O1. Order Number 
DE820051 14. 

The formation of lithium oxide (LieO) in Li(Si)/FeS, ther- 
mal batteries during the required shelf life of twenty-five years has 
been identified in previous work as a reaction deleterious to ther- 
mal battery performance. This paper gives the results of a study de- 
signed to determine performance degradation caused by LieO and 
to determine an acceptable level of LizO that can be used to define 
required dryness of battery parts and allowable leak rates. Pellets 
preconditioned with LigO were used in single cells or in batteries. 
Their performance was compared with discharges made using pel- 
lets with no LigO added. The actual LigO present in anode pellets 
at various stages during fabrication was determined by using 14 
MeV neutron activation analysis. Results are reported. This work 
shows that thermal battery production controls should be designed 
in such a manner that not more than 15 wt.% of the Li(Si) is oxi- 
dized at the end of the desired self life. Furthermore, the formation 
of a LigO layer equivalent to the oxidation of 6.0 wt.% of the 
anode on the surface facing the current collector must be prevent- 
ed. Battery designers must allow for a drop in coulombic efficiency 
as the Li(Si) reacts, and the effect on performance of LieO in the 
separator must be considered. 


22003 Comments on high-resolution electron microscopy 
images of defects in Mg- and Li-stabilized 8”-aluminas by 
J.O. Bovin. De Jonghe, L.C. (Lawrence Berkeley Lab., 
CA). Acta ts oma A36: 831-832(1980). Contract 
W-7405-ENG 
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A recent paper [Bovin (1979). Acta Cryst. A35, 572-580] re- 
ported the analysis of lattice images of faulted sodium 8”-alumina, 
and proposed to relate the observed faults to the degradation of this 
electrolyte during use in the sodium/sulfur battery. In this paper, it 
was stated that a previous report misinterpreted the lattice images 
of a related fault. It is pointed out that the earlier conclusions con- 
cerning the nature of the fault are not in error, and that published 
and unpublished work by a number of workers on degradation of 
sodium 8”"-alumina solid electrolytes does not support the proposed 
degradation mechanism. 


22004 Local electrode current density and flaw decora- 
tion of sodium-beta alumina, De Jonghe, L.C.; Feldman, L. 
(Univ. of California, Berkeley). Materials Research Bulletin; 
15: 777-782(1980). Contract W-7405-ENG-48. 

Simple decoration methods are described that can qualita- 
tively reveal local electrode current densities and permit decoration 
of fine, sodium filled cracks in sodium beta alumina solid electro- 


lytes. 


22005 Local electrode current density and flaw decora- 
tion of sodium-beta alumina. De Jonghe, L.C.; Feldman, L. 
(Univ. of California, Berkeley). Materials Research Bulletin; 
15: 777-782(1980). C Contract W-7405-ENG-48. 

Simple decoration methods are described that can qualita- 
tively reveal local electrode current densities and permit decoration 
of fine, sodium filled cracks in sodium beta alumina solid electro- 
lytes. 


22006 Corrosion-resistant glass. For Li-SO,. headers (En- 
gineering Materials). (Sandia National Labs., Albuquerque, 
NM (USA)). (CAPE—2728). 

131 aperture cards. 

The composition of the glass and process for making seals 
described in this drawing set provides information to make glass-to- 
metal hermetic seals which are resistant to attack by Li metal and 
the electrolytes used in Li-SO2 cells. The glass is more resistant to 
attack than commercially available sealing glasses, matches the 
thermal expansion of molybdenum, and can be sealed in conven- 
tional sealing furnaces at 1100°C. Accelerated tests show that, after 
5 months exposure, the electrical resistivity of glass seals made with 
this glass is 10° x greater than that of seals made with commercial 


sealing glasses. 
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REFER ALSO TO CITATION(S) 22152, 22154, 23215 


22007 (EMD—81-97) New headquarters/field structure 
could provide a better framework for improving Department 
of Energy operations. (General Accounting Office, Washing- 
ton, DC (USA)). 3 Sep 1981. 75p. General Accounting 

ce, P.O. Box 6015, Gaithersburg, MD 20760. Order 
Number DE82901936. 

Report to the Chairman, Committee on Governmental Af- 
fairs United States Senate, by the Comptroller General of the 
United States. 

DOE's organization structure could be improved to provide 
a better framework for effectively and efficiently responding to and 
accomplishing departmental requirements. Under its current organi- 
zation structure, many headquarters program and functional manag- 
ers do not have authority to direct and control the field staffs who 
implement their program and functional requirements. By providing 
these managers with direct lines of authority over their respective 
field staffs, they should not only have authority commensurate with 
their responsibility, but should be more accountable and able to 
hold field staff more accountable for achieving their goals and ob- 


jectives. 


22008 (NASA-SP—7043(27)) Energy: a continuing bib- 
liography with indexes. (National Aeronautics and rom 
Administration, aa DC (USA)). Oct 1980. 
NTIS PC A23/MF A 
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This bibliography lists 1920 reports, articles, and other docu- 
ments introduced into the NASA Scientific and Technical Informa- 
tion System from July 1, 1980 through September 30, 1980. 


22009 Energy resources for the 80's. Lukens, L. (Syn- 
thetic Fuels Corp., Washi » DC). pp 953-964 of Ad- 
vances in coal utilizaton ology IV. Chicago, IL; Insti- 
tute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

For the 80's, the author stresses the energy choices rather 
than the energy resources for the United States has always had the 
resources. It’s the choices that are going to convert those resources 
into something that will serve the nation well for the next 100 
years. The following steps are advocated. First of all avoid over 
involvement by the Federal government, and rely more on the 
market. Government has to recognize the limits to that market and 
should focus on the limits, and not on the market itself. Energy 
conservation must be continued and there is a need to plan on a 
gradual but definite shift to renewable sources of energy during the 
next 100 years. We must rely upon continued development of nu- 
clear power for central station power, and for synthetic fuels to get 
through this transition period. Synthetic fuels should focus primar- 
ily on the production of liquids and gas that are required by the 
industrial and transportation sectors of this country. The Govern- 
ment can remove limits to private sectors such as in the case of 
synthetic fuels by assisting financially in building a few plants. This 
is done until the private sector develops confidence to take over 
and finish the job. (ATT) 


2901 Energy Analysis And Modeling 


REFER ALSO TO CITATION(S) 22153 


22010 (EPRI/EA—2090-Vol.1) PILOT-1980 energy-eco- 
nomic model. Volume 1: model description. Dantzig, G.B.; 
Avi-Itzhak, B.; Connolly, T.J. (Stanford Univ., CA (USA). 
Dept. of Operations Research). Nov 1981. 322p. NTIS, PC 
A14/MF A0O1. Order Number DE82901280. 

PILOT-1980 is a US national energy-economic model that 
can be used to assess the impact of energy policy decisions and re- 
source availability estimates over the next 40 to 100 years. PILOT’s 
dynamic linear programming formulation allows a full look-ahead 
capability in a model integrating detailed energy sectors, the gener- 
al economy, and foreign trade. A utility function measuring con- 
sumers’ welfare captures price and income substitution effects. The 
model consists of a detailed description of energy technologies for 
extraction and conversion of energy resources, linked to a less de- 
tailed input-output model of the general economy. An Industrial 
Energy Services Module uses engineering process-type representa- 
tions to model demand substitutions in industry, implicitly changing 
the input-output coefficients. A similar Consumers Energy Services 
Module gives process-type modeling of demand substitutions in the 
private sector. The consumers utility function, PILOT’s objective 
function, models price- and income-induced shifts in final demand 
patterns. PILOT thus captures extensive energy detail in a model of 
practical size for refinement, operation, and maintenance. PILOT 
has been designed for analysis of national energy issues and has 
been successfully applied to long-range strategic planning, policy 
analysis, and technology assessment. 


Wisconsin-IIASA set of energy/environment 
(WISE) models for regional planning and management: an 
overview. Foell, W.K.; Buehring, J.S.; Buehring, W.A. Lax- 
enburg, Austria; International Institute for Applied Systems 
Analysis (1981). 148p. (IASA-RR—81-17). International In- 
stitute for Applied Systems Analysis, Laxenburg, Austria. 

A overview is presented of the analytical framework and 
quantitative models used in the IIASA case studies on Regional 
Energy/Environment Management and Planning. Its purpose is to 
summarize the structure of the models, to provide a complete list- 
ing of the sources of more detailed model and data descriptions, 
and to indicate how the models are integrated to provide a founda- 
tion for regional energy/environment policy analysis. Within this 
context the term region denotes geographic or administrative units, 
ranging from small countries such as Austria to subnational regions 
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such as the state of Wisconsin in the USA. The audience for the 
report includes managers, planners, technical advisors, and model- 
ers. The set of models used in the research project encompasses so- 
cioeconomic links to the energy system; energy demand in the resi- 
dential, industrial, commercial/service, agricultural, and transporta- 
tion sectors; the energy supply sector; environmental impacts asso- 
ciated with the energy system; and policymakers’ preferences. The 
flow of information between the models is indicated. A brief de- 
scription is given of the purpose and general structure of each 
model, data requirements, examples of input and output, and model 
limitations. As a whole, the models integrate information about 
energy flows in a region to simulate the energy system and its rela- 
tionship to other regional variables, e.g., demographic and econom- 
ic trends and the environment. 


22012 (PB—81-229387) Energy Data Handbook 
(DAMOCLES). Part I: definitions and instructions. Heir- 
wegh, T.; Jadot, P. (Commission of the Euro Commu- 
nities, Luxembourg). [nd]. 225p. NTIS PC /MF E09. 
Part 1 of the Energy Data Handbook contains the theoreti- 
cal description of the model concepts and definitions. It outlines the 
principles of the energy system network of the EC countries in 
which each process of energy transformation is represented by a 
link. The links are identified by a keyword string defining in itself 
the process. Links are interconnected through modes which repre- 
sent a particular energy form. Each process is numerically defined 
by a set of coefficients: technological parameters, cost data, capac- 
ity data, policy variables and environmental or social factors. The 
coefficients are given in time series form allowing for energy stud- 
ies on past as well as future years. The definition of the parameters 
is given and instructions how to fill up the data base are included. 
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REFER ALSO TO CITATION(S) 20824, 20870, 21385, 21894, 22011, 22086, 
22099, 22104, 22106, 22107 


22013 (CONF-8010251—) Energy equity and the elderly: 

and issues. (National Retired Teachers Associ- 
ation, Washington, DC (USA); American Association of 
Retired Persons, Washington, DC). 1980. 87p. (CONF- 
8010252—). American Association of Retired Persons, 1909 
NW K Street, Washington, DC 20006. Order Number 
DE82901253. 

From Conference on energy equity and the elderly; St Pe- 
tersburg, FL, USA (28 Oct 1980). 

The purpose of the mini-conference is to explore the impact 
of energy costs on older persons, identify priorities, and provide 
delegates to the White House Conference on Aging with specific 
recommendations on possible solutions for these problems. Pub- 
lished information on economics, social services, health and inde- 
pendent living, dwelling patterns, and meaningful roles dealing with 
energy and the elderly is included. Information provided for each 
citation includes the subject, title, source, summary, and an ab- 
stract. A guide to Federal energy-saving programs is presented. 
The program, its administering agency, those eligible, its descrip- 
tion, and benefits are listed. (MCW) 


22014 (DFE—38) Energypolitical objectives and the rate 
structure of electricity and district heating. Bergendahl, G. 
(Delegationen foer Energiforskning, Stockholm (Sweden)). 
Apr 1981. 3lp. (In Swedish). NTIS (US Sales Only), PC 
A03/MF AO1. Order Number DE82900914. 

The consequences of marginal cost and average cost pricing 
are discussed. It is noted that at present a mixture of marginal and 
average cost pricing is applied in Sweden, and that a more orga- 
nized rate policy ought to be introduced. It is argued that marginal 
cost pricing will increase the energy efficiency and reduce the oil 
dependence, and will make possible a rapid conversion to domestic 
energy sources. Some problems connected with the funding of the 
excess profits after a marginal cost pricing reform are discussed, 
e.g., that some kind of revenue reconciliation might be necessary. 
Questions for further studies are pointed out. 
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22015 (DOE/CS/20028—TS5) Conceptual model of a de 
te 


(National Biocentric, Inc., St. Paul, MN (USA)). Se 
1978. Contract FG03-78CS20028. 64p. NTIS, PC A04 
A011. Order Number DE81029313. 

The Energy Development Board of Mercer County is devel- 
oping a Growth Management Plan for this energy impacted area in 
North Dakota. In an interview describing and evaluating basic de- 
velopment management systems, a conceptual model of a develop- 
ment management system is examined. (MCW) 


22016 (DOE/PE—0037) Role of DOE programs and reg- 
ulations in supply-side economic policy. Folkerts-Landau, 
E.M. (USDOE Office of Policy, Planning and Analysis, 
Washington, DC). 1981. 116p. NTIS, PC A06/MF 
AO1. Order Number DE82004694. 

The Department of Energy's current contributions to 
supply-side economic policy are surveyed and DOE’s programs and 
regulations in terms of their impact on the supply-side of the US 
economy are assessed. Specifically, the implication of a supply-ori- 
ented approach to federal policy on DOE’s future is determined. 
Part I summarizes the major viewpoints and policies supported by 
supply advocates. Part II analyzes and evaluates current DOE pro- 
grams and regulations affecting the economy's supply side. Part III 
identifies DOE programs and regulations that do not directly affect 
the supply side of the economy, and discusses their compatibility 
with supply-side economics. An appendix presents the theoretical 
framework employed. (MCW) 


22017 (PNL—3718, pp 11-24) Review of an analysis of 
the results of federal incentives used to stimulate energy pro- 
duction. Sommers, P.; Marcus, A.; Harty, H.; Sheppard, W.; 
Lenerz, D.; Cole, R.; Cone, B. Jun 1981. NTIS, A10/ 
MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

Past incentives for traditional energy forms are examined 
and described. A total of 33 distinct incentives in 6 incentive types 
are discussed. These 6 types are: (1) taxation (exemption or reduc- 
tion of taxes such as depletion allowance); (2) disbursements (e.g., 
oil tankers subsidies and liability insurance for nuclear reactors); (3) 
requirements (e.g., price regulations, health and safety requirements, 
etc.); (4) traditional government services (e.g., the maintenance of 
ports and waterways, rural electrification, etc.,); (5) non-traditional 
government services (research and development, collection of data, 
etc.); (6) market activities (oil, gas, coal leases, purchaser of urani- 
um, construction of enrichment plants, dams, etc.). Five methods 
are described for estimating the results of federal actions: (1) math- 
ematical modeling; (2) analogy; (3) inspection; (4) engineering costs; 
and (5) expert opinion. The analysis was applied to nuclear energy, 
hydroelectficity, coal, oil, natural gas, and electricity. For the 
period 1918to 1977, the federal government expended $217.4 billion 
(1977 dollars) for incentives to stimulate energy production; this 
extra production is estimated to be at least 61 quadrillion Btu 
(quad). The findings were applied to: (1) total expenditures; (2) 
choice of incentives; and (3) timing. The greatest effects were ob- 
served in the incentives of taxation, market activity, and 
requirements.Taxation incentives had the greatest overall down- 
ward effect on energy prices. Applying these techniques to renew- 
able energy sources, it is estimated that incentives should be $1.54 
billion/year during 1980-84 increasing to $2.46 billion/year during 
1995 to 1999. The total incentives cost for 1980 to 1999 is estimated 
at $41 billion with the production of 18 quad of renewable energy. 
(MJJ) 


22018 (R—17) Rural development and urban-bound mi- 
gration in Mexico. Silvers, A.; Crosson, P. (Resources for 
the Future, Inc., Washington, DC (USA)). Jul 1980. 160p. 
Resources for the Future, Inc., 1755 Massachusetts Avenue, 
N.W., Washington, DC 20036. Order Number DE82901990. 

This study addresses two questions: (1) can public policy as 
applied to rural regions be expected to affect the rural-to-urban mi- 
gration flow in Mexico and, if so, what are the more effective in- 
struments for implementing such a policy; (2) can such instruments 
be applied to alter the distribution of migrants as between Mexico 
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City and other smaller cities. Programs to stimulate the moderniza- 
tion of agriculture can serve as instruments of urbanization policy 
in Mexico, but on any scale consistent with other development ob- 
jectives their effect will be small in relation to total migration 
flows. Consequently, these migration effects are unlikely to weigh 
heavily in judging the desirability of programs for agricultural 
modernization. The primary criteria for such judgements likely will 
be the direct effects of the programs on such things as agricultural 
income and employment, food supply and prices, and balance of 
payments. The programs will be most effective in slowing the over- 
all rate of rural-to-urban migration, their effect on the direction of 
flow being indirect and smaller. The direction of flow probably can 
be influenced more strongly by programs which directly change 
the relative rates of increase of job opportunities among cities. 
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REFER ALSO TO CITATION(S) 20878, 21039, 21757, 22011, 22097, 22110, 
22111, 22112, 22122, 23085, 23172, 23216, 23477, 23478, 23513 


22019 (CONF-801203—, pp 13.5-13.6) Environmental as- 
pects of regional planning for renewable energy. Holdren, 
J.P. (Univ. of California, Berkeley). 1980. NTIS, PC A99/ 
MF AO1. Order Number DE81015033. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The author sees the economic impact of implementing the 
current US protective environmental policy as the main cause of 
the energy supply dilemma. Environmental liabilities generic to 
many renewable technologies are listed as: land-use requirements; 
effects on public and occupational health and ecosystems during the 
fuel cycle; accidents (fires, falls, leaks) and nuisances (sights, 
sounds, smells) from operation and maintenance; and climate 
changes due to intervention in natural energy flows. The regional 
planner will need to involve the decentralized consumers in the 
desision-making process and seek to extract full energy costs from 
the consumer instead of placing social burdens on future genera- 


tions. (PSB) 


22020 (CONF-7910263—1) Improving the SEAS regional 
analysis capability. Vogt, D.P. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 37p. NTIS, 
PC A03/MF A0O1. Order Number DE82002773. 

From Regional economic modeling workshop; Washington, 
DC, USA (15 Oct 1979). 

This paper identifies several key issues in the controversy, 
focusing on the lack of an explicit structural approach to regionali- 
zation in the current SEAS (Strategic Environmental Analysis 
System) model. It is argued that an explicit structural approach, 
rather than the current sharedown methodology, is necessary for 
adequate regional analysis because impact analysis requires not only 
estimates of the level of key variables, but also identification of the 
sequence of events which give rise to the levels. While the state-of- 
the-art in multiregional systems modeling has advanced consider- 
ably from the simple regional share approach utilized in the SEAS 
system, it is recognized that the long term commitment needed to 
incorporate a formal regional model within the current SEAS 
structure may not be possible at present. The paper concludes that, 
instead, there exist several intermediate options which could be in- 
cluded into the current systems. These would meet shortterm goals 
and also contribute to future developments which could include a 
rigorous multiregional modeling capability. 


(CONF-8010243—1) Opening comments: Third 
ORNL Life Sciences Symposium on Health Risk Analysis. 
Richmond, C.R. (Oak Ridge National Lab., TN (USA)). 
1980. Contract W-7405-ENG-26. 8p. NTIS, PC A02/MF 
A01. Order Number DE82002796. 
From 3. ORNL life sciences symposium: health risk analysis; 
oo TN, USA (26 Oct 1980). 
isk Assessment technology is seen as an important and 
timely topic to confer on with the object of providing the most 
energy at the least social and economic cost to human populations. 
The concerns are broadly interdisciplinary. (PSB) 
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22022 (EPRI-EA—2064, pp 2.1-2.14) Uses of risk as- 
sessment in decisions. Albert, R.E. (New York 
Univ. Medical Center, NY). Oct 1981. NTIS, PC All/MF 
AO1. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Crteeng, LA, USA (10 Dec 1980). 

The background and philosophy of environmental regula- 
tions dealing with carcinogens illustrate how assessments of health 
risks are used first to make regulatory decisions and are then trans- 
lated into appropriate actions. Carcinogen regulation is directly re- 
lated to the failure to conquer cancer, the recognition that environ- 
mental factors cause cancer, and the demonstration that carcinogen- 
ic chemicals are present in the environment. The guidelines devel- 
oped during the 1970s for assessing risks are based on determining 
the probability that an agent is a human carcinogen and, if so, how 
much cancer will it cause under varying degrees of regulation. 
Both qualitative and quantitative assessment involve uncertainties, 
with criticism focusing on the value of extrapolation models. Cur- 
rent debate centers on whether carcinogens behave as nonthreshold 
toxicants. (DCK) 


22023 (EPRI-EA—2064, pp 3.1-3.18) Water-quality cri- 
teria: methodology and applications. Stara, J.F. (Environmen- 
tal Protection Agency, Cincinnati, OH). Oct 1981. NTIS, 
PC All/MF AOl. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Point-source pollution from municipal and industrial dis- 
charges is especially acute in several water basins, where a signifi- 
cant proportion of the population is exposed to potential health 
hazards. Assessing the risks of exposure to harmful chemicals in- 
volves dose-response relationships and distinguishing between vol- 
untary and involuntary exposure. The evaluation criteria include 
the extent of production and industrial waste, use pattern, persis- 
tence, dispersion tendency, biotic and abiotic transformation, and 
human toxicity. The costs of toxicological testing exceed present 
funding and, although economic considerations require screening 
tests for carcinogenicity, these are not yet validated. Regulators can 
respond by banning or limiting questionable substances. A docu- 
mentation strategy was used to develop the four chapters of the 
Consent Decree Water Quality Criteria Documents, which establish 
a process for evaluating potential cancer risks with lifetime animal 
studies and human studies where excessive risk is associated with 
exposure to an agent. Guidelines for noncarcinogenic criteria range 
through five levels from no observed effect to frank effect. 10 ref- 
erences, 2 figures, 4 tables. (DCK) 


(EPRI-EA—2064, pp 3.19-3.33) EPA policies to 
protect the health of consumers of drinking water in the 
United States. Cotruvo, J.A. (Environmental Protection 
y: ency, hay a aay DC). Oct 1981. NTIS, PC All/MF 

A011. Order Number DE82900869. 
From Conference on environmental risk assessment; New 
a LA, USA (10 Dec 1980). 

The Safe Drinking Water Act incorporates some of the 
quantitative risk-assessment strategies outlined in the first two con- 
ference talks. Public concern about fresh water dates back a hun- 
dred years and gives strong roles to local, state, and gdVernment 
control, although the 62,000 local water systems determine the final 
quality of water at the tap. Health risks range from the high prob- 
ability of infectious disease transmission to the low-probability risk 
of trace contaminants. A three-step process for protecting water 
quality deals with the source, the treatment process, and the distri- 
bution process. Legislation dealing with each of these steps tries to 
balance costs with effectiveness in regulating identified risks. Regu- 
lation can be by limiting contaminants numerically or by prescrib- 
ing certain kinds of treatment. The principles and procedurcs of set- 
pi pA et is ep 

) 


3.35-3.46) EPA's air toxics 
gett, (Environmental Protection 
Ne eo Triangle Park, NC). Oct 1981. NTIS, PC 
AOl. Order Number DE82900869. 
From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 
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The risk-assessment techniques under development in the air 
toxics program may be applied to ambient air quality standards if it 
is possible to determine the proportion of cancer that is directly re- 
lated to airborne pollutants and combinations of carcinogens. The 
strategy requires identifying carcinogens, using risk assessment 
properly, deciding which sources to control and by how much, and 
deciding which regulatory authority should impose controls. A 
review of the Clean Air Act is analyzed in this context. 4 figures. 
(DCK) 


22026 (EPRI-EA—2064, pp 3.47-3.56) Risk assessment 
under the Toxic Substances Control Act. Merenda, J.J. (En- 
vironmental Protection Agency, Washi mn, DC). Oct 
1981. NTIS, PC AIli/MF_ AOl. er Number 
DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

The Toxic Substances Control Act (TSCA) provides the US 
Environmental Protection Agency (EPA) with authority to require 
industry record-keeping and reporting on chemical production, 
uses, and hazards; to require industry to test chemicals to evaluate 
their health or environmental hazards; and to regulate unreasonable 
risks posed to health or the environment by chemical substances or 
mixtures. Newly marketed chemicals are subject to a premarket no- 
tification requirement. Many of the actions authorized by TSCA 
are contingent upon findings related to the risks posed by a particu- 
lar chemical. The approaches being employed by EPA's Office of 
Toxic Substances to perform those evaluations are described. 2 fig- 
ures. 


22027 (EPRI-EA—2064, ep 3.57-3.67) OSHA regula- 
tions and risk assessments. Walker, B. Jr. (Occupational 
Safety and Health Administration, Washington, DC). Oct 
1981. NTIS, PC Al1/MF AOl. Order Number 
DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Opinions vary on whether to conduct quantitative risk esti- 
mates for substances identified as potential occupational carcino- 
gens and, if so, how to make estimates that will be accurate and 
useful. A review of current Occupational Safety and Health Ad- 
ministration (OSHA) procedures for developing standards points 
out that controversy has always plagued efforts to prevent occupa- 
tional hazards and that these efforts must consider and balance 
socio-economic factors. Some of the controversy arises because 
standards are set before complete documentation is available, and 
setting priorities that balance the timing and stringency of the regu- 
lations must minimize risks without depriving society of valuable 
goods. A data base that will estimate relative risks should be a 
major first goal. (DCK) 


22028 (EPRI-EA—2064, pp 3.69-3.89) Epidemiology: 
what can it tell us. Schneiderman, M.A. (Clement Asso- 
ciates, Washington, DC). Oct 1981. NTIS, PC All/MF 
A01. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Epidemiology is a mixture of art and science which first ob- 
serves patterns and correlations, then analyzes the underlying 
causes and experiments by removing or reducing exposure before 
taking preventive action. An example of epidemiology takes air-pol- 
lution studies through four stages to illustrate how definitive an- 
swers are seldom possible. One application of epidemiology is as- 
sessing the risks for persons exposed to certain materials. Not yet a 
science, the procedure can be useful in promoting intervention 
where probable cause is observed. 25 references, 6 figures, 3 tables. 
(DCK) 


22029 kendo tee pp 3.91-3.99) Some implica- 
tions of the a ee s benzene decision. Warren, E.W. 
(Kirkland and Ellis, Washington, DC). Oct 1981. NTIS, PC 
Al11/MF A01. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

On July 2, 1980, the Supreme Court affirmed the Fifth 
Circuit's decision overturning the Occupational Safety and Health 
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Administration's (OSHA) 1 part per million (ppM) standard for oc- 
cupational exposure to benzene. The benzene case could prove to 
be an important turning point, if for no other reason, because it 
shows industry can win an environmental case before the Supreme 
Court provided a strong factual record is developed before the 
agency. Although the step in industry's direction taken by the 
Court is admittedly tentative, it nonetheless can be expected to 
have broad implications not only under the OSHA Act but also for 
the Environmental Protection Agency (EPA) under the Clean Air 
Act (CAA), the Clean Water Act (CWA), the Toxic Substances 
Control Act (TSCA), and other similar environmental statutes. 14 
references. 


22030 (EPRI-EA—2064, pp 3.101-3.106) Consolidated 
permitting and its application to the utility industry. my ony 
S.L. (Environmental Protection Agency, Washington, ) 
Oct 1981. NTIS, PC Al1/MF A0Ol. Order Number 
DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

The consolidated permit regulations issued by the Environ- 
mental Protection Agency (EPA) on May 19, 1980 represent a 
major effort to rationalize permit procedures, achieve greater con- 
sistency in program requirements, and provide for public participa- 
tion in five of EPA’s permit programs. EPA did not attempt to 
alter the substance of preexisting regulations, but set out similar 
procedures and provided for joint processing of permits involving 
hazardous waste management, injection of fluids into wells, dis- 
charge of pollutants from point sources into surface water, dis- 
charge of dredge or fill material into surface water, and air-pollut- 
ant emissions. EPA could consolidate the process of a Resource 
Conservation and Recovery Act permit into multiple permitting if 
certain application timing and attitude factors are met. 


22031 (EPRI-EA—2064, PS 4.1-4. a) = assessment: a 
lawyer's perspective. Nickel, a, C.D. (Hunton 


and Williams, Washington, DC). Oct ro “NTIS, PC All/ 


MF AOl1. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Risk assessments make it possible for nontechnical regulators 
to reach a consensus on the relative merits of regulation so that 
regulation can be focused on those problems with the greatest po- 
tential risk. Imperfect information and understanding is necessarily 
the basis for environmental legislation and regulation, a situation fa- 
miliar in the legal setting and responsible for courtroom safeguards. 

_ If these safeguards are applied to the exchange of information on 
risk-assessment results, decision makers can consider the relevant 
factors and do a better job of balancing competing factors. (DCK) 


22032 (EPRI-EA—2064, pp 4.7-4.14) Approaches to the 
development of a State Implementation Plan. Arnott, R.A. 
(Colorado Dept. of Health, Denver). Oct 1981. NTIS, PC 
Al11/MF AO1. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

The State Implementation Plan (SIP) is the cornerstone of 
air-pollution-control efforts in the United States. Because it is de- 
signed to be the driving force in state efforts to attain the ambient- 
air-quality standards, the SIP has also become the subject of con- 
cerns directed principally at the ambient-air-standard-setting proc- 
ess. Ambient air-quality standards are determined so that a margin 
of safety is provided relative to health-related impacts. A great deal 
of controversy has surrounded the Federal standard-setting process 
both due to the margin of safety concept and the often-limited tech- 
nical data available to support this process. The concept of the fed- 
eral ambient-air standards will undoubtedly be one of the areas de- 
bated during the Clean Air Act (CAA) reauthorization process in 
the 1981 to 1982 congressional session. This presentation explores 
the history of the standard-setting process and alternatives to the 
present SIP. Both risk-assessment concepts and other alternatives to 
the present federal-control philosophy are discussed as alternatives 
to ambient standards to deal with out continuing air-pollution-con- 
trol effort. But it is not desirable to change to process drastically 
and jump to conclusions because of inadequate data. 
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22033 ee e Pete .27-4.42) Economist's view 
of risk assessment. ornia Inst. of Tech., Pasa- 
dena). Oct 1981. . PC CUM A0l. Order Number 
DE82900869. 

From Conference on environmental risk assessment; New 
Cntenny, Ss LA, USA (10 Dec 1980). 

The concept of subjecting proposed government actions to a 
cost/benefit analysis for justification is compelling. Such analyses 
can be either narrowed to focus on a single decision or broadened 
to cover the whole decision process or regulatory strategy. First 
used for water-resource projects because the approaches of no ob- 
served effect, threshold, and feasibility became less attractive, the 
narrow version has been applied to the area of toxic chemicals. 
Several changes in focus evolved as risk assessment was introduced, 
and the analysis broadened to minimize false positives and negatives 
and arrive at a better balance of factors. 3 references. (DCK) 


22034 (EPRI-EA—2064, pp 4.77-4.94) Use of animal 
toxicity data. ge Dy (Univ. of Michigan, Ann Arbor). 
Oct 1981. NTIS, Al1l/MF AOl. Order Number 
DE82900869. 
From Conference on environmental risk assessment; New 
—_ LA, USA tee Dec 1980). 
though the history of toxicology dates to the Romans and 
qaike and dose-response relationships were known 500 years ago, 
the Industrial Revolution and then the chemical revolution in- 
creased the opportunities for worker exposure at a rapid rate. Using 
animal models to test chemicals before exposing humans has been a 
controversial issue, but the major question is how well animal data 
can be translated to human responses. Animal testing has had many 
successes as well as some well-publicized failures. This article ex- 
amines these failures in order to explore the issues involved and 
suggest some new directions that might be taken. The basis, for ex- 
ample, for using rats and mice, beagles, and monkeys is not only 
tradition and convenience, but the fact that so much background 
material has already been compiled on these animals. The tech- 
niques and limitations of several test procedures are described. 8 
figures. (DCK) 


22035 (EPRI-EA—2064, pp 4.95-4.103) Rw = 
models of animal-toxicity data to man. Hoel, D.G. (National 
Inst. of Environmental Health Sciences, Research Tri 

Park, NC). Oct 1981. NTIS, PC All/MF AOI. 
Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Laboratory animal data is often the only information availa- 
ble for predicting possible adverse health effects on humans. The 
extrapolation of experimental animal data to identify substances that 
will affect humans is an evolving discipline that is carried on at 
three levels of sophistication: qualitative extrapolation, safety pre- 
diction, and quantitative risk estimates. Faulty decisions can be 
made without quantitative measures at the higher levels. The state 
of the art at each of these levels is examined and the conclusion 
reached that carcinogeneses can be extrapolated quantitatively with 
confidence, but any available kinetic and mechanistic information 
should be incorporated. A proper perspective requires that quanti- 
tative error estimates should be included in the decision process. 11 
references, 3 tables. (DCK) 


22036 (EPRI-EA—2064, pp 4.105-4.115) Wee RE 
risk assessment: concerns and research needs. Wyzga, R.E. 
(Electric Power Research Inst., Palo Alto, CA). Oct 1981. 
NTIS, PC A1i/MF A01. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Quantitative risk assessment is a statistical methodology that 
estimates the risk or probability of an adverse health effect as a 
function of exposure to a toxic substance. The advantage of quanti- 
tative risk assessment is that it provides the regulator with an objec- 
tive methodology for setting standards. In principle, once an ac- 
ceptable level of risk is specificed, maximum levels of exposure can 
be determined and regulations can be fashioned to ensure that these 
levels are not exceeded. There is no unique and perfect statistical 
methodology for quantitative risk assessment. Choice of methodolo- 
gy cannot always be made on a purely scientific basis; policy direc- 
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tives are needed to resolve scientific uncertainties. This paper gives 
an overview of the scientific uncertainties inherent in quantitative 
risk assessment, describes how government agencies have treated 
them, and indicates the Electric Power Research Institute’s (EPRI) 
efforts to address the issues of concern in quantitative risk assess- 
ment. | figure, 4 tables. 


(EPRI-EA—2084, Pp 32.1-32.26) Environmental 


0 cogeneration 
nologies. .. les, D.; Johnson, K. Oct 1981. 
NTIS, PC A99/MF AOl. 9 Number DE82900985. 

In Cogeneration and control station generation 

The environmental impacts of cogenerating facilities using 
diesel engines, steam cycles, gas turbines, synthetic fuels, waste 
fuels and fluidized-bed combustion and the effects federal and state 
environmental laws and regulations on the development of cogener- 
ating facilities are discussed. It is concluded that, although cogener- 
ation systems have many attractive aspects, recent experience indi- 
cates that the full potential of this technology will not be achieved 
rapidly without changes in attitude and perception by systems sup- 
pliers, utilities, industries, and governmental regulatory bodies. 
Policy actions that are expected to reduce the environmental con- 
straints on implementation of industrial cogeneration systems and 
that should contribute to the timely adoption of cogeneration tech- 
nologies are recommended. (LCL) 


22038 (LBL—13407) Risk estimation and decision- 
making: implications of the 1980 BEIR-III report. Fabrikant, 
J.1. (Lawrence Berkeley Lab., CA (USA); California Univ., 
San Francisco (USA). Dept. of Radiology). Apr 1981. Con- 
tract W-7405-ENG-48. 38p. (CONF-8104128—1). NTIS, PC 
A03/MF AO1. Order Number DE82002868. 

From Conference on radiation exposure on pediatric dentist- 
ry; Cincinnati, OH, USA (22 Apr 1981). 

The report gives a general background of the implications 
the current Report of the Committee on the Biological Effects of 
Ionizing Radiation (The BEIR-III Report) may have on societal de- 
cision-making in the regulation of activities concerned with the 
health effects of low-level radiation. (ACR) 


22039 (LBL—13586) Is nuclear energy an unacceptable 
hazard to health. Fabrikant, J.I. (Lawrence Berkeley —_— 
CA (USA); California Univ., San Francisco (USA). 
of Radiology). Nov 1981. Contract W-7405-ENG-48. 10p. 
(CONF-811159—1). NTIS, PC A02/MF AOl. Order 
Number DE82004954. 

From 109. annual meeting of the American Public Health 
Association; Los Angeles, CA, —-_ A Nov oe 

Five’ conclusions were (1) health evaluation of 
energy-generating sources for Bers must be limited, at the 
present time, to coal, oil, natural gas, and nuclear. Coal and nuclear 
power will be the principal fuels for electric power production in 
the next 25 years. Systematic utilization of alternative renewable 
energy sources for power production will not have yet been ac- 
complished; (2) comparison can be made of estimates of morbidity 
and mortality, and evaluation of long-term delayed health effects 
such as carcinogenesis and genetic effects; (3) at the present time, 
fossil fuels, primarily coal, have greater adverse impact on health 
than does nuclear power production; (4) nuclear power reactors 
emit low-level radiation under normal operating conditions. Federal 
regulations limit the radiation dose to levels which are only a small 
fraction of the annual average natural background radiation in the 
United States. Such low levels of radiation do not result in adverse 
health effects; and (5) efforts must be directed toward reducing any 
adverse health impacts of all forms of energy production. 


22040 Air pollution in forests: social costs, predictive 
models, and public. policy. ae Sa (San Diego State 
Univ., CA). pp 4-9 of Effects of air pollutants on Mediterra- 
nean and temperate forest ecosystems. Berkeley, CA; Pacif- 
ic Southwest Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Long time scales, spatial variation in ecosystems, and differ- 
ing value judgments make models almost essential for societal con- 
sensus about air pollution. Three categories of policy-oriented 
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models are described. Empirical time series models are good for im- 
mediate decisions but are inherently a short-term device. Detailed 
structural-functional models emphasize relationships among compo- 
nents and demonstrate the significance of interconnections. Small 
errors, however, can lead to erroneous quantitative results, limiting 
their value for direct policy decisions. Aggregated policy-oriented 
models provide better compliance between model output and vali- 
dation data at the cost of loss of resolution. Good models should be 
clearly documented, results should be comprehensible, limits and 
probable error bands clearly stated, they should be flexible enough 
to deal with unanticipated problems without attempting total gener- 
ality, and results should be clearly displayed. A model is an aid to 
decisionmaking, not a decision maker. For it to be effective in that 
role, there must be mutually supportive interaction among model- 
ers, biological and social scientists, and decision makers. Perhaps 
the most significant role of models is in helping to avoid suboptimi- 
zation and in facilitating communication among disciplines and 
practitioners. 


22041 (AECL—6958, pp 133-140) Environmental chemi- 
cals - how do we assess the risk. Somers, E. (Department of 
National Health and Welfare, Ottawa, Ontario (Canada)). 
[nd]. Dep. NTIS (US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

Risk assessment is considered as comprising risk identifica- 
tion, risk estimation, and risk evaluation. The methodology of risk 
estimation is described and the key role of animal experimentation 
outlined, drawing attention to the inherent problems of extrapolat- 
ing from animals to humans. The application of risk estimation to 
regulatory decision-making in Canada is given for chloroform in 
drinking water; asbestos in dry-wall patching compounds; arsenic 
emissions in air; nitrogen oxides; mercury in fish; and the food addi- 
tive saccharin. Risk evaluation represents societal judgement and is 
ultimately political but a number of techniques can be of value in 
separating the competing factors, ie., comparison with natural 
background or with other risks, balancing risks from alternatives, 
and risk-benefit analysis. However, the inherent limitations of a 
completely rational approach to risk assessment must always be rec- 
° \ 


= ee cae pp 143-148) Role of risk in soci- 
G.H. (Michigan Univ., Ann Arbor (USA). 
School he Public Health). [nd]. Dep. NTIS (US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

The effects on human health caused by production of energy 
are best understood in terms of mortality. The term risk is used to 
mean the years of productive life lost as the result of premature 
death. As a society becomes more energy intensive, the risks to that 
society from energy production should increase in direct propor- 
tion, yet, the advent of the industrial revolution, and subsequent in- 
crease in production and use of energy, has resulted in doubled life 
expectancy at birth. The relation between risk reduction and cost 
appears to resemble a rectangular hyperbola. Institutionalized ef- 
forts at risk reduction may be reaching a point of diminishing re- 
turns, whereas individual efforts offer large gains in life expectancy 
for little effort and expense. A society that strives to reduce all 
risks will go bankrupt. 


2904 Natural Resources 


REFER ALSO TO CITATION(S) 20957, 22211 


22043 (UCRL—53203) Strategic-materials 
technical 


stitutional and Maimoni, A.; Borg, 
(Lawrence Livermore National Lab., CA (USA). ye 
1981. Contract W-7405-ENG-48. S4p. NTIS, PC A 

A01. Order Number DE82004496. 

Congress, the press, and technical publications have recently 
become interested in the implications of US dependence on imports 
for more than 20 nonfuel materials. This interest is reflected in new 
policies regarding the acquisition of materials for the National De- 
fense Stockpile; a directive by Congress: the National Materials and 
Minerals Policy, Research and Development Act of 1980; and the 
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Deep Seabed Hard Mineral Resources Act. The purpose of this 
paper is to summarize the institutional and technical issues in- 
volved. The main issue is the vulnerability of the defense and indus- 
trial needs for these materials to the sudden disruptions in price or 
supply that could arise because of cartels, war, or policies to deny 
materials to Western nations. Market forces alone may not protect 
the vital interests of the nation, and government policies to mitigate 
against such disruptions may be in order. Such policies could in- 
clude incentives to develop lower-grade resources, to carry out re- 
search aimed at improving recovery techniques for lower-grade or 
alternative ores, and to conduct research on materials fabrication, 
substitution, and conservation. 


2905 Research, Development, Demonstration, And 
Commercialization 


a ALSO TO CITATION(S) 20656, 21144, 22017, 22100, 22211, 22262, 


22044 (DOE/ET/21003—T1) Survey and analysis of 
Small Business and Disadvantaged Small Business Participa- 
tion in Solar, Geothermal, Electric and Storage Energy Pro- 
curement Activity in FY 1978, (Systematics General Co: 
Falls Church, VA (USA). Energy was Div.). Aug 19 9. 
Contract AC01-79ET21003. 22p. S, PC A02 AOl. 
Order Number DE82004314. 

This report represents the findings of Small Business and 
Disadvantaged Small Business participation in Solar, Geothermal, 
Electric and Storage (ETS) Energy Programs as a result of pro- 
curement actions by the Department of Energy, Office of Solar, 
Geothermal, Electric and Storage Programs, and subcontract ac- 
tions by ETS prime contractors for Fiscal Year 1978. This report 
also provides information about awards made to Small Business/ 
Disadvantaged Small Business Enterprise (SB/DSB) by other Fed- 
eral Agencies during the same period. The major findings of this 
survey are presented in the executive summary. Additionally, subse- 
quent sections provide a more detailed description of ETS Energy 
and other Government Agency procurements, the methodology of 
soliciting, recording and processing survey data used as the basis 
for this report, and appendices containing sample survey forms and 
other supporting information. The primary findings of this survey 
indicate that 6.5% of the total ETS prime contract outlay of 
$341,443,000.00 for FY 78 was allocated to Small Business. Addi- 
tionally, somewhat less than 0.1% was allocated to Disadvantaged 
Small Business Enterpirse in the form of prime contracts. The value 
of prime contract award to SB/DSB’s was approximately $22.4 mil- 
lion. The value of subcontracts to the SB/DSB was approximately 
$48.6 million, which includes all of the survey business categories 
GOCO and Federal Agency expenditures. The sum of the forego- 
ing would indicate that a total value of $71.0 million of ETS funds 
were received by SB/DSBs. 


22045 (EMD—81-66) Department of Energy needs better 
ee Se eS ee ee 
tional Laboratory. (General Accounting Office, Washin 

DC (USA)). 8 Jun 1981. 57p. General Accounting 

P.O. Box 6015, Gaithersburg, MD 20760. Order Nenber 
DE82901503. 

Report to the Congress by the Comptroller General of the 
United States. 

Argonne National Laboratory is a multiprogram research 
and development laboratory operated by contractors for the De- 
partment of Energy. The Laboratory employs about 5200 people 
with an annual operating budget of about $295 million. GAO evalu- 
ated DOE's process for awarding the Argonne contract and found 
that major improvements are needed. Specifically, DOE needs to: 
determine the availability and potential benefits of competition; pe- 
riodically evaluate the contractors’ performances, and feed back the 
results to the contractors; enforce the contract terms; and end the 
two-contractor arrangement. In addition, Argonne’s role in carry- 
ing out DOE’s programs must be decided to assist in selecting an 
Operating contractor and in planning major laboratoy facilities and 
equipment. 


29 ENERGY PLANNING AND POLICY 
2906 Nuclear Energy 


22046 (NYSERDA—81-Annual) 1981 Annual report. 
(New York State Energy Research and Develo it Au- 
thority, New ao. Develop 1981. 96p. New York State 
aaa eee ment Authority, Two Rocke- 
feller Plaza, gh Ans 12223. Order Number 
DE82901973. 

The purpose of the Energy Research and Development Au- 
thority is to develop and implement new energy technologies con- 
sistent with economic, social, and environmental objectives, and to 
develop and encourage energy conervation technologies. Progress 
for 1980-1981 is reported on the following research programs: laser 
fusion; pressurized fluidized bed; aquifer thermal energy storage; 
geothermal assessments; natural gas from marine biomass; and pho- 
tovoltaic cells. Progress for 1980-1981 is reported for the following 
development programs: coal-derived fuels; heat pumps; site-specific 
wind assessment; air quality; modular small hydropower system; 
and ethanol from agricultural and wood wastes. Progress on dem- 
onstration field tests is reported for: flue gas desulfurization; load 
management in the Olympic Village site; 4.8-MW fuel cell; electric- 
vehicle demonstration; Clarkston College conversion (wood coop- 
erative); oil and gas heating systems; wind energy conversion 
system; statewide residential solar competition projects; lighting 
controls; and submetering in state-assisted housing. The major ac- 
complishments for the projects are summarized. Financial data 
sheets for the Authority are presented. (MCW) 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 21039, 21776, 21777, 21778, 21797, 21894, 
21942, 21986, 21987, 21988, 22039, 22090, 22094, 22096, 22097, 23216, 23288 


22047 (Juel-Spez—97(Vol.1)) Perception and acceptance 

of panne risk sources. Volume 1. Theory of risk ac- 

approaches and models, Renn, O. (Kern- 

forchn er sue C G.m.b.H. (Germany, F.R.). Pro- 

eruppe ernenergie und Umwelt; Koeln Univ. (Ger- 

ae ay )). Jan 1981. 169p. (In German). 

Fachinformationzentrum Energie, ysik, Mathematik, 
Karlsruhe, Germany. 

Thesis. 


Volume 1 gives an introduction to the scope of this social 
analysis of the nuclear energy problem; it reviews the state-of-the- 
art of social research in this field and presents the theoretical and 
terminological concept and its form of operationalization. 


22048 (Juel-Spez—97(Vol.2)) Perception and acceptance 
of technological risk sources. Volume 2. Empirical analysis of 
risk perception and acceptance. Renn, O. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Sm seaiigy 5 
Kernenergie und Umwelt; Koeln Univ. (Germany, Ry) 
Jan 1981. 136p. (In German). Fachinformationszentrum En- 
ergie, a Mathematik, Karlsruhe, Germany. 


Volume 2 presents a comparative investigation of risk per- 
ception and acceptance. It contains the evaluations of the two ex- 
periments in social psychology and the analysis of two intensive in- 
quiries concerning risk perception with a view to 12 different risk 
sources. The data of the two inquiries were acquired from a total of 
200 interview partners in two cities in North-Rhine Westphalia. 


22049 (Juel-Spez—97(Vol.6)) Perception and acceptance 
of technological risks. Volume 6. Central bibliography. Renn, 
O. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Programm eruppe Kernenergie und Umwelt; Koeln 
Univ. chucion )). Jan 1981, 43p. (In German). 
Fachinformationszentrum Energie, Physik, Mathematik, 
Karlsruhe, Germany. 


Thesis. 
Part VI, the bibliography for Volumes I to V, lists 532 cita- 
tions. 


22050 (AECL—6958, pp 43-52) World energy perspec- 
tives. Role of nuclear energy. Zaleski, C.P.L. (European Nu- 
clear Society, Petit-Lancy (Switzerland)). [nd]. Dep. NTIS 
(US Sales Only). 
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From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

There is a real danger of energy crisis in the 25-50 years 
ahead if no vigorous action is undertaken now by our societies. 
These actions must tend to decrease the natural trends in demand 
and also to develop new resources. The energy saving efforts may 
be accomplished by price increase and government incentives and 
regulation but one should not be overoptimistic about the results. 
The limitations and uncertainties relative to each type of energy put 
the question of which new resources could and should be devel- 
oped. Oil and gas limitations depend on their availability. Coal is 
difficult to mine and to transport, and poses environmental prob- 
lems. One cannot count on a large contribution from solar in the 
next 25 years and from nuclear fusion in the next 50 years. Conven- 
tional nuclear fission has the same limitation as oil plus public ac- 
ceptance. In the case of breeders, the uranium supply is expanded 
by almost 100 times, and as their technology is now well demon- 
strated, the main problem for their development remains public ac- 
ceptance. Considering these limitations and difficulties, the only 
reasonable solution is to develop vigorously all practical and even 
only potentially attractive sources and at the same time to increase 
international cooperation and to avoid unnecessary duplication. 


2907 Transport And Storage 


22051 (NE/TO—81/6) Study of the economics of intro- 
ducing gas as am emergy carrier. (Naemnden foer 
ig peg yeery By ype (Sweden)). Mar 
1981. 21lp. (in Swedish). (US Sales Only), PC A10/ 
MF AO1. Order Number DE82900915. 

At present, Sweden does not have any infrastructure for 
handling and transportation of fuel gas. This study estimates the in- 
vestment and operating costs for transportation through networks 
or different sizes from a gas producer to the consumers. The model 
used includes a coal based gasification plant situated in the vicinity 
of a harbor on the Swedish North Sea coast. The scenarios include 
production of gas of different quality (high-low Btu values, city 
gas) and distribution nets of varying lengths. The techniques and 
equipment utilized for gas distribution are described. 


2908 Waste Heat Utilization 


REFER ALSO TO CITATION(S) 21737, 21738, 21740, 21741, 21742, 22037, 
22166, 22183, 22213, 22216, 22230, 22231 


22052 (EPRI-EA—2084, pp 4.1-4.5) Municipal utility- 
owned Flynn, B.R. (City of Santa Clara, CA). 
Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82900985. 

In Cogeneration and central station tion. 

The advantages of municipal util ity-owned cogeneration 
plants, e.g., a close working relationship on many fronts with the 
municipality's largest industrial customers, a relatively small plant 
size in comparison to the norm for the utility industry, self-regula- 
tion by the city council, and an ability to find capital at a low inter- 
est rate, and impediments to municipal ownership, such as unavaila- 
bility of land near industrial sites, added adverse effect on air qual- 
ity, high operating cost for smaller units, uncertainty in steam 
demand, and difficulties in licensing procedures are discussed. 
(LCL) 


22053 (EPRI-EA—2084, pp 8.1-8.16) Joint cost alloca- 
tion in integrated community energy Reid, M.W. 
(Ernst and Ernst, Washington, DC). Oct 1981. NTIS, PC 
A99/MF A011. Order Number DE82900985. 

In Cogeneration and central station generation. 

An integrated community energy system, or ICES, is a com- 
prehensive approach to the provision of energy services to a com- 
munity. The principal purpose of the ICES approach is to minimize 
the total fuel resources required to meet the community's energy 
applications, which may include electricity generation, space and 
water heating, industrial process steam, and air conditioning. Tech- 
nical integration of the equipment in the production of each type of 
energy, i.e., cogeneration, is central to the ICES approach. As in 
any cogeneration system, the cost allocation problem in an ICES 
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arises because some portion of the system costs are joint: that is, 
some system components, and their associated costs, are not clearly 
identifiable with any single system output. The purpose of allocat- 
ing costs across the range of outputs produced by the system is to 
derive a basis for pricing the outputs according to the costs of serv- 
ice. Factors involved in making pricing decisions are discussed. 
First, the theoretical approach to the pricing of joint products 
(products produced in a common facility) is presented. As will be 
seen, the theory leads to a prescription that diverges from what is 
ordinarily achievable in practice. This is followed by a discussion 
of cost allocation as the basis for traditional cost-of-service pricing. 
Finally, one approach to pricing through cost allocation that bal- 
ances problems of implementation with the considerations of theory 
is outlined. 


22054 (EPRI-EA—2084, pp 9.1-9.11) Realizing the 
promise of cogeneration: bridging the gap between legislative 
intentions and business realities. Feldman, R.D. (LeBoeuf, 
Lamb, Leiby and MacRae, Washington, DC). Oct 1981. 
NTIS, PC A99/MF A0O1. Order Number DE82900985. 

In Cogeneration and central station generation. 

The gap between legislative intentions regarding commer- 
cialization of new industrial practices and business realities is a diffi- 
cult one to cross. The discussion here considers whether those Na- 
tional Energy Act (NEA) provisions which present problems to 
would-be cogenerators can be overcome by private parties though 
creative organizational or financial arrangements. 


22055 (EPRI-EA—2084, pp 10.1-10.9) Decision points 
for cogeneration, Frauenhoffer, J.M.; Carter, L. Oct 1981. 
NTIS, PC A99/MF AO1. Order Number DE82900985. 

In Cogeneration and central station generation. 

Cogeneration, and especially cogeneration by industry, start- 
ed to fade from the American scene by about 1940 because the 
public utilities offered economies of scale, reliability of service, ex- 
panded transmission facilities, aggressive salesmanship and financial 
arrangements that at the time made buying from a public utility 
more attractive than cogeneration. As a consequence of this fading, 
manufacturers became better and better customers of the electric 
public utilities right up to the time of the November 1973 energy 
crisis and still continue to do so today. Since 1973, in a reappraisal 
of national interests, federal officials and consumer advocate per- 
sonnel have put cogeneration on their checklists of ideas that ought 
to be exploited. Industries and utilities are also looking around and 
actually launching such schemes in Oregon, California, Texas and 
Louisiana. Three important purposes of this paper are: to examine 
how utilities and industry react to the problems involved; to look at 
evolving technologies that bear upon industrial cogeneration; and 
to try a prognosis - the likely near and medium term applications 
for cogeneration in manufacturing industry. It is concluded that in- 
dustry acting on its own will surely find occasion to employ cogen- 
eration. At the present time, industry does not have very great in- 
centives to cogenerate independently unless its steam and electric 
loads are inherently very well balanced and connected demand 
charges can be avoided or minimized. 


22056 (EPRI-EA—2084, pp 12.1-12.16) Potential solu- 
tions to institutional and regulatory barriers to industrial co- 
generation systems. Solt, J.C. (Solar Turbines International, 
San Diego, CA). Oct 1981. NTIS, PC A99/MF A0O1. Order 
Number DE82900985. 

In Co; tion and central station generation. 

The 17-year experience of the Solar Turbines International 
Company in using gas turbine engines to generate electric power in 
cogenerating facilities at industrial plants is reviewed with informa- 
tion on turbine design, operation, performance and economics. The 
advantages of electric utility cogeneration using utility-owned 
plants or an intertie so that the electric power produced and used 
by industrial plants is available when needed and with lower capital 
cost to the industry and utility are discussed. It is concluded that 
there are certain industries, however, that present much more fa- 
vorable economics than others. In general, process industries are 
excellent candidates for co-generation type systems because they 
have a high usage factor (3-shift operation), a high thermal require- 
ment on a 24-hour a day basis, and they normally have a good un- 
derstanding of the sophisticated mechanical equipment described in 
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this paper. These process industries include: natural gas processing; 
petrochemical and refining; paper and pulp; food processing; tex- 
tiles; clay, cement, and glass; lumber and wood products; and 
metals. The equipment described can be used for total or partial 
electrical power generation, refrigeration, and as direct drive for 
mechanical equipment in almost any of these applications. 


22057 (EPRI-EA—2084, * PP 14.1-14.6) Technical assess- 
ment of cogeneration potential in TVA. Cade, J.W. (Tennes- 
see Valley Authority, Chattanooga). Oct 1981. NTIS, PC 
ame -<! AO1. Order Number DE82900985. 


ary E! and central station generation. 
ederal Resource Development Agency as well as a 


large ane TVA views its role in cogeneration as a demonstrator 
of techniques that can reduce oil consumption, lower the cost of 
energy to the consumer, and maintain a sound regional economy. 
To give meaning and direction to the effort, it was decided to pre- 
pare an assessment of the potential and then, on the basis of the as- 
sessment, recommend a positive program that could produce results 
beneficial to the region. The assessment team was composed of ex- 
perts on power system operations, power production, capacity ex- 
pansion planning, transmission system engineering, energy research 
and demonstration, and power marketing. Four major potential 
areas were probed: (1) central stations, existing or future, either 
TVA-owned or owned by others; (2) industrial in-plant cogenera- 
tion, the most fruitful near-term potential; (3) energy/industrial 
parks, the greatest theoretical potential electricity source via cogen- 
eration; and (4) emerging technology demonstrations, including mu- 
nicipal waste incineration plants. Data were obtained from 145 
plant operators in the TVA region. Six large industrial plants cur- 
rently have in-plant cogeneration producing 0.4% of the TVA 
system capacity. Among the assessment’s conclusions were that 4% 
of TVA's requirements in the year 2000 could come from cogener- 
ation, that the best near-term cogeneration potential is in industries 
that are traditional cogenerators, and thatlarge energy park com- 
plexes offer a great potential for cogeneration. To achieve this, 
however, many barriers and restraints must be overcome. (LCL) 


22058 (EPRI-EA—2084, pp 15.1-15.9) Rationale for 
coal-fired fluid-bed gas turbine cogeneration. Foster-Pe 
R.W. (Westinghouse Electric Corp., Eddystone, PA). 
1981. NTIS, PC A99/MF A0Ol. Order Number 
DE82900985. 

In Cogeneration and central station generation. 

The significant advantages for cogeneration which gas tur- 
bines possess relative to steam power plants are discussed. Some of 
these are high power output, lower capital cost of gas turbine 
plants, the relative insensitivity of the cost of gas turbines to turbine 
size, flexibility of operation, and ability to use coal as fuel. The eco- 
nomics of industry-owned and utility-owned cogenerating plants 
are compared. It is concluded that coal-fired gas turbines with a ca- 
pacity of 26 MW will meet the requirements for a large number of 
cogenerating opportunities in the foreseeable future, will be reason- 
ably cost effective, and will be most economical if utility-owned. 
(LCL) 


22059 (EPRI-EA—2084, pp 20.1-20.9) Systems approach 
to the economic evaluation of cogeneration. Schoor, A. (Gor- 
dian Associates, Inc., New York, NY). Oct 1981. NTIS, PC 
A99/MF AO1. Order Number DE82900985. 

In Cogeneration and central station generation. 

Some of the factors which must be considered by utilities 


and their industrial customers in evaluating cogeneration are ex- 
plored, and guidelines which are necessary to undertake a rigorous 
cost/benefit analysis are outlined. 


22060 (EPRI-EA—2084, pp 22.1-22.11) Oil-fired cogen- 
eration. Wagers, W. (Consolidated Edison Co., New York, 
NY). Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82900985. 

In Cogeneration and central station generation. 

Much publicity has resulted from several of Con Edison's in- 
dustrial customers’ converting from utility-supplied steam and elec- 
tricity to their own cogeneration. The reasons for the interest in co- 
generation in New York City are Con Edison's high rates, largely 
due to the taxes incorporated therein, combined with government 
promotion of cogeneration as a means of reducing energy consump- 


tion. The purpose of this paper is to demonstrate that governmen 
policy should be aimed at reducing oil usage, which will not 
achieved by promoting oil-fired cogeneration, and to point out the 
inequities which artificially make some privately owned oil-fueled 
cogeneration plants economic relative to Con Edison's service. 


22061 (EPRI-EA—2084, pp 24.1-24.18) Technical con- 
sideration for joint industry utility Or 
do, J.A. (GKCO Consultants, Washington, 

G.H. Oct 1981. NTIS, PC A99/MF A0Ol. Order Number 
DE82900985. 

In Cogeneration and central station generation. 

Today, many factors are contributing to a revival of interest 
in cogeneration. The most important of these is the potential for 
conservation and the possible decrease in energy costs which might 
result from the more efficient use of primary fuels. A second impor- 
tant consideration is the ability of the electric utility to bring addi- 
tional base loaded capacity on line in a relatively short period of 
time. To date, the economics of the production of electricity have 
dictated that cogeneration technology such as diesel engines or gas 
turbines be used as peaking capacity. The revenues that are availa- 
ble from the use of byproduct thermal energy may shift these eco- 
nomics sufficiently so that this technology can be base loaded. This 
would allow utilities to plan for the addition of base loaded cogen- 
eration capacity in a few years as a complement to central plant 
additions which require from 7 to 12 years. This increasing utility 
interest has been further fanned by the federal government through 
recent legislation and policy actions. In light of this increasing in- 
terest, the historic and emerging technical and economic trends 
which will influence the broader applications of cogeneration are 
examined. 


22062 (EPRI-EA—2084, pp 25.1-25.37) Energy-conserv- 
ing cogeneration: some factors aff and eco- 
nomics. Wilson, W.B. (General Electric Co., Schenectady, 
NY). Oct 1981. NTIS, PC A99/MF AOl1. Order Number 
DE82900985. 

In Cogeneration and central station generation. 

Some of the factors relating to cogeneration systems per- 
formance and economics are discussed. Each potential application 
for co-generation to conserve energy has very site-specific require- 
ments and economics. Industry has effectively utilized cogeneration 
since the early 1900s. Equipment and systems to match widely 
varying industrial requirements for power and heat are available 
that can significantly increase energy-conserving co-generation. But 
for many reasons, the economic potential of co-generation has not 
always been recognized or achieved. Some incentives could be im- 
plemented to increase the use of the proven cogeneration systems 
available today. We should be continually alert to new technologies 
and systems that can further reduce the cost of energy supplies for 
industry in the future. With our national objective to decrease our 
dependence on imported fuel, suitable tax incentives could spread 
the extra costs for coal utilization so these costs would be shared 
by society without imposing an unbearable economic burden on a 
specific plant or industry. At present the real energy situation is far 
from being clear. As the technical, economic and regulatory op- 
tions are considered, it is important not to create a different serious 
set of national problems while trying to alleviate other energy and 
economic related problems. There are several equipment and 
system alternatives for cogeneration. There are also a number of 
ownership and operation options, such as utility, industry, joint, or 
third party ownership and operation, siting options, and emergency 
operation options. Consideration of all these variables is important 
in planning and implementing future cogenerating facilities. 


22063 (EPRI-EA—2084, pp 26.1-26.21) Use of engineer- 
ing-economic models in evaluating cogeneration 


opportunities. 
Manuel, E.H. Jr.; Nanda, P.; Cullen, D.E.; Duff, M. 
(MATHTECH, Inc., Princeton, NJ). Oct 1981. NTIS, PC 
A99/MF A0O1. Order Number DE82900985. 
In ype a mes and central station generation. 

An engineering-economic model for optimal design of co- 
generation systems is presented. The advantages of the model 
derive from its ability to analyze many alternative designs, and to 
identify the optimal one, in a fraction of the time and cost required 
for more conventional design methods. The model has been built 





use as a building block in a larger model concerned with 

aggregate forecasts of the future market shares for pur- 

chased and self-generated electricity. Properties of the optimization 

model are now being studied both as a basis for sensitivity analyses 

and with a view towards lowering the cost of preparing aggregate 
forecasts. 


(EPRI-EA—2084, pp 27.1-27. 3 Return on effec- 
and its tions to cogeneration. Boonin, D.M. 
Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82900985. 
= Co tion and central station generation. 
barrier to the development of the nation’s cogenera- 


tion opportunities fa tedhicnnl setarn on investment sepsietion 


ties which presently surround cogeneration. Further, a utility 
would profit more by developing more capital-intensive modes of 
generation such as centralized baseload stations. The policy is pro- 


costs of generation low. The lower a utility’s costs of generation as 
compared to the baseline costs, the greater the utility's absolute 
dollar return. A capital unintensive mode of generation such as co- 
generation, would therefore receive a higher rate of return than a 
capital intensive project at each level of cost-effectiveness. This 
higher rate of return would make cogeneration very attractive to 
investors; the utility industry would find it beneficial to promote 
the development of cost-effective co-generation opportunities, even 
with the uncertainties and difficulties which may surround these 
projects.In order to understand how return on effectiveness regula- 
tion may improve the environment for cogeneration, the operation 
of today’s policy as well as the mechanics and implications of the 
proposed policy are discussed. 


22065 (EPRI-EA—2084, pp 29.1-29.28) Evaluation of 

fuel cells for cogeneration applications. Limaye, D.R. (Syner- 

, -2 Resources Corp., Bala Cynwyd, PA). Oct 1981. NTIS, 
A99/MF A0O1. Order Number DE82900985. 

In Cogeneration and central station generation. 

The results of a study of utility-owned, grid-connected, dis- 
persed fuel cell power plants with recovery and utilization of reject 
heat for thermal loads are summarized. Various technical, economic 
and institutional issues associated with such Dual Energy Use Sys- 
tems (DEUS) fuel cell power plants for thermal loads in residential, 
commercial, industrial and utility sectors are addressed. The results 
of evaluating applications in the residential/commercial, industrial 
and utility sectors indicate that DEUS fuel cells are technically fea- 
sible and economically attractive. The most attractive applications 
included the university and hospital for building systems, and pulp 
and paper mills for industry and possibly air preheating for utility 
power plant applications. The economic attractiveness of all appli- 
cations was found to increase with higher fuel prices. One impor- 
tant finding was that the economic viability of the building system 
and industrial applications does not depend on thermal load follow- 
ing operation of the fuel cell DEUS. Instead, the DEUS may be 
operated according to economic dispatch at an overall economic 
benefit over a conventional fuel cell and at only a modest economic 
penalty relative to thermal dispatch. Fuel cell dual energy use sys- 
tems can provide significant energy savings over conventional fuel 
cells and separate heat production systems for all applications. Util- 
ity ownership and operation of DEUS fuel cells will require only a 
very small increase in capital needs as compared with utility owner- 
ship of conventional fuel cells, will reduce the capital cost of ther- 
mal supply systems required by industrial plants and buildings, and, 
due to DEUS fuel cell siting near load centers, will reduce power 
transmission and distribution costs. (LCL) 


22066 (EPRI-EA—2084, pp 30.1-30.16) Regional charac- 
teristics 


of advanced technology cogeneration. Manvi, R. (Jet 
Propulsion Lab., Pasadena, CA). Oct 1981. NTIS, PC A99/ 
MF AO1. Order Number DE82900985. 

In Cogeneration and control station generation. 
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The Department of Energy (DOE) Division of Fossil Fuels 
Utilization has initiated the Co-generation Technology Alternatives 
Study (CTAS) which wil address the merits of advanced cogenera- 
tion systems for providing industrial power and process heat. As a 
part of this study data were assembled on industry concentration, 
energy price, and environmental regulations within various regions 
of the country that may influence industrial co-generation with ad- 
vanced energy conversion systems. Some examples of the assem- 
bled regional data are presented and application of the data to dis- 
cern regional characteristics of advanced technology co-generation 
is discussed. 


22067 (EPRI-EA—2084, pp 31.1-31.4) Cogeneration and 

load management. Vogeler, M.J. (Southern California 
Edison Co., Rosemead). Oct 1981. NTIS, PC A99/MF AOl. 
Order Number DE82900985. 

In Cogeneration and control station generation. 

The contributions that industrial cogeneration facilities oper- 
ating in parallel with a utility grid can make to electric utilities and 
to utility load management are discussed by considering cogenera- 
tion projects that serve all or part of a customer's electric power 
demand (Type I) and cogeneration projects that supply firm power 
directly to the utility grid (Type II). Both cogeneration methods 
represent good load management techniques. Type I is limited, 
from the utility standpoint, because this project may have a life ex- 
pectancy as low as 5 years, and utilities must plan more than five 
years ahead when replacing a system resource. Type II has a long 
enough life expectancy, about 30 years, but industry is reluctant to 
have a utility totally control its process energy requirements. 
Therefore, utilities must meet the challenge of balancing their long- 
term operating requirements with the needs of small cogenerators. 
(LCL) 


22068 (EPRI-EA—2084, PP Ry 1-33.19) en 
opportunities at the regional level in the chemicals and petro- 
leum industries. Kirsch, F.W.; Sims, D.H. (Univ. City Sci- 
ence Center, Philadelphia, PA). Oct 1981. NTIS, PC A99/ 
MF AOl1. Order Number DE82900985. 

In Cogeneration and control station generation. 

Firm decisions on whether to adopt industrial cogeneration 
require analyses and evaluations of specific plant sites in consider- 
able detail, but the cost of doing the analytical work can be prohib- 
itive when the engineering and economic uncertainties are consid- 
ered in advance. At the same time, analyses made on a broad geo- 
graphic scale and for aggregations of industry types are coarse and 
inadequate for firm decisions and do not realistically reduce the 
overall uncertainty for decision makers in the public or the private 
sector. A compromise is offered here which analyzes the cogenera- 
tion potential in the chemicals and the petroleum industry in two 
areas, Philadelphia and Cleveland. As a result of this analysis, engi- 
neering and economic guidelines are offered for anyone who wants 
to consider the compatibility of cogeneration with these industries 
in these locations. Among the conclusions of this analysis were 
that: balancing net savings for electricity not purchased and the 
steam produced against estimates of the total installed cost of the 
cogeneration facility, simple payback times were estimated to be 
consistently less than 2 y when an arbitrary value of 10% of the 
purchased electric energy is cogenerated; for the same level of co- 
generation, it is possible for these industries to conserve as much as 
245,000 bbl/y of distillate or 225,000 bbl/y of resid in the Philadel- 
phia SMSA and for the chemical industry to conserve 59,000 bbl/y 
of distillate or55,000 bbl/y of resid in the Cleveland SMSA. (These 
are quantities of fossil fuels that the local electric utilities would not 
need to purchase.) And, these levels of industrial cogeneration 
would exert only minor impacts upon the generating capacity and 
the earnings of the respective electric utilities. 


22069 (EPRI-EA—2084, pp 34.1-34.34) Gas turbines and 
cogeneration. Mackay, R. (Garrett Corp., Los Angeles, CA). 
Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82900985. 

In Cogeneration and control station generation. 

The advantages of cogeneration vs central power plants in 
terms of generating capacity, fuel versatility and conservation, effi- 
ciency, thermal energy demands, economics, and environmental im- 
pacts are discussed. It is concluded that as electric power costs rise, 
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the return on investment for a cogeneration system increases. As 
regulators and environmentalists delay central utility plants the reli- 
ability of the grid decreases making the independence of the co- 
generation system more attractive. As imported oil gets scarcer and 
more expensive, the balance of payments problem gets worse. Yet 
it can be reduced by burning oil and gas in high efficiency cogener- 
ation systems instead of in low efficiency central plants where one- 
third of US electricity is currently generated. Cogeneration is here 
and will have a major and beneficial impact. 


22070 += (EPRI-EA—2084, pp 35.1-35.17) Potential for co- 
generation of heat and electricity in California industry. 
Davis, H.S. (Jet Propulsion Lab., Pasadena, CA). Oct 1981. 
NTIS, PC A99/MF AO1. Order Number DE82900985. 


In Cogeneration and control station generation. 

A two-phase study to determine the potential for industrial 
cogeneration in California has been completed. The objective of the 
Phase I study was to conduct an industrial survey within the state 
to determine the feasibility and desirability of industrial cogenera- 
tion and the utilization of waste heat from electricity generating 
plants at selected sites, and to determine the institutional, environ- 
mental and economic barriers to industrial cogeneration at these 
sites. The objective of the Phase II study to analyze the institution- 
al, environmental and economic issues associated with industrial co- 
generation that were identified in Phase I. The results of these stud- 
ies are presented and recommendations are made for encouraging 
industrial and utility ownership of cogenerating facilities. 


22071 (EPRI-EA—2084, pp 37.1-37.20) Use of wood 
wastes for cogeneration in British Columbia's pulp and paper 
industry. Cox, A.J. (Massachusetts Inst. of Tech., Cam- 
bridge). Oct 1981. NTIS, PC A99/MF AO1. Order Number 
DE82900985. 

In Cogeneration and control station generation. 

Previous research in cogeneration in British Columbia is out- 
lined and the effectiveness of a recent initiative by the government 
of Canada to provide outright grants to industrial firms to encour- 
age implementation of more energy efficient production techniques, 
and specifically a grant for using wood-waste fuels for cogenerating 
heat and electric power is discussed. Some results that pinpoint fea- 
tures of the pulp and paper process, generally, and of the age and 
design of the current steam plants at specific mills which affect the 
profitability of a cogeneration investment are reviewed. A brief 
overview of electricity consumption, prices and costs in British Co- 
lumbia and its pulp and paper industry is presented. This is fol- 
lowed by a description of the model used in making these profit- 
ability estimates. Since an important feature of these co-generation 
projects is their joint production of electricity with the production 
of steam from a waste product, some emphasis will be placed on 
the separation of that cost incurred solely to replace fossil fuel con- 
sumption and that incurred to provide a cogeneration capability. 
Finally, results of the effectiveness of the federal government pro- 
grams are evaluated and compared with a policy of raising the 
price of electricity to its replacement value for electricity both 
bought by the individual pulp and paper mills and sold by the mills 
to the province's major utility. 


22072 (EPRI-EA—2084, pp 38.1-38. 7 Can cogenera- 
tion offer investment advantages. Casazza, J.A. som and 
Casazza, Inc., Washington, DC). Oct 1981. NTIS, PC A99/ 
MF AOl. Order Number DE82900985. 

In Cogeneration and control station generation. 

The cial considerations involved in building and operat- 
ing an industrial cogeneration facility are discussed from the view- 
points of industry, electric utilities, federal government and state 
government. Alternative financing arrangements are presented. 


(LCL) 


22073 (EPRI-EA—2084, pp 39.1-39.17) Regulation of 
steam in Michigan. Root, T.E.; Howard, J. (Detroit Edison 
Co., MI). Oct 1981. NTIS, PC A99/MF AOl. Order 
Number DE82900985. 

In Cogeneration and control station generation. 

Today, plans for the construction of power plants is increas- 
ingly focusing on cogeneration. In this paper the existing steam reg- 
ulations as set forth by the State of Michigan are used as a basis for 
discussing both the direct and indirect implications of steam and co- 
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generation systems. Since Michigan is well ahead of most other 
states in the regulatory aspects of steam, it is hoped that this will 
serve as a guide to what might be expected to transpire in other 
states and will help to provide some general direction to the resolu- 
tion of unsolved questions and problems which tend to inhibit the 
expansion of heat distribution systems and cogeneration, in particu- 
lar. 


2910 Conservation 


ALSO TO CITATION(S) a 22081, 22085, 22086, 22125, 22126, 
ie 22130, 22158, 22165, 22172, 22190 


22074 (DOE/CS/20019—T4-Vol.1) Energy conservation 
program for state and local building officials. Phase I, Prog- 
ress report, March 5, 1976-August 31, 1976. (National Con- 
ference of States on Building Codes and Standards, Inc., 
McLean, VA (USA)). 15 Sep 1976. Contract AC03- 
76CS20019. 181p. (NCSBCS-E—10-Vol.1). NTIS, PC A09/ 
MF AO1. Order Number DE82004205. 

The objectives of the project are to develop a model energy 
conservation code based on ASHRAE 90-75; develop training ma- 
terial and conduct prototype courses; and recommend and demon- 
strate new systems to update codes and accept construction innova- 
tions. The program, divided into four phases, contains several tasks 
under each phase. Details of Task I are presented. The tasks sum- 
marized in this report for Phase I are: development of program 
plan; awarding of subcontracts; forming a Technical Council; re- 
viewing available standards and regulations; developing preliminary 
model energy conservation code; developing education program 
outline and deployment plan; and reviewing current procedures for 
updating codes and accepting construction innovations. (MCW) 


22075 (PB—81-224073) New England can reduce its oil 
dependence through conservation and renewable resource de- 
velopment. Volume 1. Report to the Congress. (General Ac- 
counting Office, Washington, DC (USA). Energy and Min- 
erals Div.). 11 Jun 1981. 234p. NTIS, PC ‘AlI/MF AOl. 

This report discusses the severity of New England’s depend- 
ence on imported oil for electrical generation and other uses. The 
report offers suggestions on how New England can alleviate its 
problem through use of more conservation and alternative energy 
sources and points out that a more effective effort by the Depart- 
ment of Energy and appropriate regional bodies will be required, 
along with the possible need for future Federal actions. 


22076 Energy conservationists locate alternatives for fuel 
efficiency. Seaway Review; 11: No. 1, 107(Aug 1981). 

From International Maritime Energy Conservation Work- 
shop; _ York ({nd] 1981). 

A report is given of International Maritime Industry’s energy 
conservation workshop. At the workshop, which was conducted by 
Argonne National Laboratory, about 40 alternatives were discussed 
for saving shipping energy. Most of those judged most effective in- 
volved modification, conversion or installation of thoroughly tested 
equipment. However, the alternative selected by participants as 
having the greatest savings potential was a management program 
aimed at developing crew understanding of efficient operation of 
the ship and any new fuel-saving equipment. The results of the 
workshop will be used to refine a chart developed by Argonne that 
summarizes information available on alternatives for saving fuel 
aboard ship. To encourage maritime industry efforts to improve 
energy-use efficiency, the Department of Energy will distribute the 
revised chart to U.S. and foreign flag operators engaged in U.S. 
foreign trade. 


22077 (PB—81-246464) State conservation and solar 
energy tax programs: incentives or windfalls (studies in re- 
newable resource policy). Rodberg, L.; Schachter, M. (Coun- 
cil of State Planning Agencies, Washington, DC (USA)). 
[nd]. 110p. NTIS, PC A06/MF AO1. 

This report is intended to provide state officials with a better 
understanding of the potential and limitations of state tax incentives 
for encouraging energy conservation and the use of renewable re- 
sources. Specific barriers which stand in the way of utilizing alter- 
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nate energy sources and ways to overcome them are discussed. 
Major types of state tax incentives include property tax reductions 
or exemptions, sales and use tax exemptions, income tax deductions, 
and income tax credits. Their content and purpose are examined, 
using various techniques for assessing their effectiveness. Individual 
types of incentives are analyzed, based on their advantages and dis- 
advantages. 


22078 (DOE/IR/11128—T1) Chautauqua notebook: ap- 
ag technology on radio. Renz, B. (Chautauqua Inst. 
ior Self-Reliance, Athens, OH (USA)). [nd]. ntract 
FG03-80IR11128. 139p. NTIS, PC AO7/MF AOl. Order 
Number DE81029445. 

Experiences in establishing and maintaining a regional call-in 
information-exchange radio show (Chautauqua) on energy conser- 
vation, appropriate technology, renewable energy sources, and self- 
reliance are discussed. Information is presented on: appropriate 
technology; the Chautauquaa concept; topics discussed; research 
performed; guests; interviewing tips; types of listeners; program fea- 
tures; where to find help; promotion and publicity; the technical 
and engineering aspects; the budget and funding; and station poli- 
cies. (MCW) 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 20871, 22092, 22199 


22079 (AD-A—093456) The US energy dilemma: the gap 
pee pn requirements and tomorrow's potential. Envi- 

notes. Risser, H.E. (Illinois State Geologi- 
oad ter ined, Urbana (USA)). Jul 1973. 67p. NTIS, PC A04/ 
MF AOl. 

In the winter of 1972-1973, many individuals, government 
organizations, and business and industrial concerns in the United 
States were, for the first time, directly affected by the current 
energy dilemma. By the end of 1972, domestic output of both oil 
and natural gas had essentially reached the utmost productive ca- 
pacity of the existing known reserves. Progress is being made in 
finding ways to produce liquid fuel and gas of pipeline quality from 
coal, recover oil from oil shale, and develop advanced nuclear re- 
actors on a commercial basis. Progress also has been made in ef- 
forts to utilize energy from unconventional sources, among them 
geothermal, solar, and tidal sources. Some of these efforts will 
probably result in no more than limited contributions to our future 
energy supplies; others are likely to become major sources of 
supply. Ultimately, a combination of some of these various potential 
sources can be expected to provide the needed large additions to 
our energy supply, but none of them is now in a sufficiently ad- 
vanced stage of development to offer significant relief for at least 
the next few years. Before the existing potential for energy can be 
realized, numerous economic, technologic, environmental, and re- 
source problems that are currently impeding any immediate solu- 
tion of the nation’s energy dilemma must be overcome. This report 
identifies some of the factors contributing to the dilemma and dis- 
cusses various aspects of proposals that have been offered as solu- 
tions to the problem. 


22080 (DFE—36) Long-term energy options for Sweden. 
The IEA model and some jaa results. Bergendahl, 
P.A.; Bergstroem, C. (Delegationen foer Energiforskning, 
Stockholm (Sweden)). 1981. 261p. NTIS (US Sales Only), 
PC Al2/MF AO1. Order Number DE82900916. 

Major findings of the simulations made using the Swedish 
version of the MARKAL model are summarized. It is an attempt 
to determine what new energy supply, conversion and end-use 
technologies will be needed in Sweden during the next several dec- 
ades, and to asses the energy contribution that can be expected 
from them. The reader is aquainted with the analytical approach to 
the planning and analysis of energy RD and D programs used in 
the IEA strategy projects. An overview is given of the problem 
structure and analytical apparatus. 


ERA VOL. 7,NO.8/ 2678 


22081 (MIT—81-004WP) Politics of alternative energy R 
and D in Japan. Samuels, R.J. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). 1981. 49p. (CONF- 
810398—1). Massachusetts Institute of reer y= 
Laboratory, E19-439, Cambridge, MA 02139. 
Number DE82900437. 

From 1981 annual meeting of the Association for Asian 
Studies; Toronto, Canada (13 Mar 1981). 

Alternative energy sources for Japan are defined. Alterna- 
tives to petroleum involve four categories: nuclear, fossil fuels, re- 
newable sources, and conservation. Emphasis is placed on develop- 
ment of new energy technologies and conservation. The two main 
non-oil sources of supply discussed in detail are nuclear energy and 
coal. An overview of Japan’s energy research and development ap- 
paratus is provided. The politics of Japanese energy research and 
development is explored by focusing on the creation of the New 
Energy Development Organization which emerged in response to 
the 1979 oil crisis. (MCW) 


22082 (PB—81-243222) EC energy modelling p' 

Final report. Brascamp, M.H. (Hoofd Maatschai 
lijke Technologie O, Apeldoorn erlands)). 
1980. 57p. NTIS, PC A04 AOl. 

The scope of the work was the implementation of the 
energy demand and supply model, as developed in the EC Energy 
Modelling Research Programme, for the Netherlands for a certain 
number of reference cases. 


22083 Toward a desirable energy future: a summary of 
results from the ORNL National Energy Perspective project. 
Anderson, T. (Oak Ridge National Lab., TN). Oak Ridge 
National Laboratory Review (United States); 14: No. 3, 26- 
33(Sum 1981). 

The Oak Ridge National Laboratory's National Energy Per- 
spective Project addressed the need for a national consensus on 
what US energy problems are and how best to deal with them. A 
special concern was the role of energy research and development. 
The study found imported oil to be central to the problem, but this 
summary of the final report finds an optimistic view of the future 
ability of the US to become essentially independent of foreign oil 
by the end of the century. A review of global needs indicates the 
need for the growth of energy use to exceed that of the population 
and a need to pay serious attention to the carbon dioxide problem. 
The framework of a solution for the US requires combined efforts 
for conservation, fuel substitution, and domestic oil production. 4 
figures. (DCK) 


22084 Energy perspectives 1950-1980-2010. Karlsruhe, 
Germany; Fachinformationszentrum Energie, Physik, Math- 
ematik (1981). 60p. (In German). 

A popular review is presented of fundamental problems of 
energy supply, energy consumption, energy demand, and energy 
policy which has to ensure energy supply even for the future. Col- 
ored graphical representations illustrate the text. 


22085 Availability and cost of energy over the next 

twenty years in the UK within a worldwide context. Bel- 

ae R. pp 3-8 of Transport and energy. London, Eng- 
d; Thomas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

The levels of long-term supplies of oil, coal, gas, nuclear, re- 
newable energy, and alternative transport fuels are discussed. It is 
concluded that if the interruptions in oil supply are met by decided 
action from governments to promote conservation and the substitu- 
tion of other fuels for non-premium uses of oil, energy supplies 
should be sufficient to permit continued growth even if at a lower 
rate than experienced in the last 20 years. Supplies of transport 
fuels will be adequate to the year 2000 and beyond, especially in 
the UK. In the long run the real cost of steam-raising fuels could be 
around the same level as they are today and the price of transport 
fuels should stabilize at a level somewhat above. Co-operative 
action by governments can prevent minor shortages in supply pro- 
viding an occasion for a major price rise. The United Kingdom is 
exceptionally well endowed with indigenous energy resources and 
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should attempt to derive full advantage from this position. The 
impact of conservation is discussed. Specific information on energy 
supplies in the United Kingdom is summarized. (MCW) 


22066 Under discussion: the securing of supply. 
Mainz, Germany; Stimme der Union Rheinland-Pfalz, Ver- 
und nen m.b.H. (1980). “~~. (In 
German). (CONF- 191—(Exc.)). Stimme der Union 
Rheinland-Pfalz, Verlags- und Vertriebsgesellschaft m.b.H., 
inz, Germany. 
From Meeting of the Christlich-Demokratische Union 
Deutschlands, Landesverband Rheinland-Pfalz; Mainz, F.R. Ger- 


many Gt Are 1980). 

lectures of the technical meeting dealing with various 
aspects of the development of energy supply are presented. The 
contributions of different energy carriers to energy supply, the con- 
nection between energy, employment and growth, energy - envi- 
ronment relations and the possibilities and limits of energy conser- 
vation were discussed by four working groups. 


22087 (AECL—6958, pp 31) Energy demand: 

the range of available options. Conway, C. (Ener; 

om Ontario (Canada)). [nd]. Dep. NTIS 
y). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

Energy Probe believes that conventional energy forecasting 
techniques underestimate both the number and importance of varia- 
bles bearing on energy growth, and hence overestimate the need 
for additional supplies. This paper examines factors which are now, 
or should be, considered in energy demand forecasts, the impact of 
variables which are not presently considered in those forecasts, and 
the use of improved forcasting methods which portray a more real- 
istic range of future energy demand options. Several programs are 
recommended which, if implemented together, would reduce over- 
all energy growth in Ontario to less than 1% per year. The implica- 
tions for the Canadian nuclear power program are discussed in light 
of end use forecasting. 


2930 Policy, Legislation, And Regulation 


Probe, 
S Sales 


REFER ALSO TO CITATION(S) 20887, 20914, 21139, 21140, 21141, 21142, 
22017, 22073, 22084, 22087, 22101, 22103, 22126, 22127, 23098, 24107 


22088 (CRESS—34) Briefing on the impacts of the Na- 
tional Energy Plan on regional coal production. Yabroff, 
I.W.; Dickson, E.M. (SRI International, Menlo Park, CA 
(USA)). 27 1977. Contract AT03-76EV70121. 32p. 
NTIS, PC A03/MF A011. Order Number DE82004755. 

This analysis estimates the impact of the National Energy 
Plan (NEP) on regional coal production. In the NEP, industry and 
utilities are encouraged by tax incentives to burn coal rather than 
other fuels. In addition, some new plants are required to burn coal. 
Potential air quality degradation is limited by requiring that the 
burning of high sulfur coal be followed by scrubbing of flue gases. 
To limit a shift in coal production from eastern high sulfur coal to 
western low sulfur coal, NEP extends the scrubbing requirement to 
all coal, irrespective to their sulfur content. In our analysis, three 
factors are given special attention: the best available control tech- 
nology requirements described in NEP; alternative air quality 
standards; uncertainties in sulfur scrubbing costs, transportation 
costs, and other key parameters. In our approach, we have input 
two FEA projections of industrial and utility coal demand for 1985 
into the SRI Regional Coal Depletion Model. These projections, 
which were developed for the Project Independence Energy 
System (PIES) model, consider coal demand with and without 
NEP. 


22089 (EMD—82-6) Improved oversight and guidance 
needed to achieve regulatory reform at DOE. Bowsher, C.A. 
(General Accounting Office, Washington, DC (USA)). 6 
Nov 1981. 50p. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20760. Order Number DE82902239. 
Report to the Congress of the United States by the Comp- 


troller General. 
The Department of Energy has not fully achieved the goals 


of regulatory reform. The primary overall goal is to regulate in an 
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effective but least burdensome manner. This report raises questions 
as to the adequacy of information available to decisionmakers to 
provide a full perspective of the need, merits, and costs of the pro- 
posed regulations. All three of the regulatory analyses GAO exam- 
ined had information gaps that significantly minimized their useful- 
ness in the decision process. GAO found these data deficiencies 
result primarily from a lack of specific guidance in preparing effec- 
tive regulatory analyses and recommends that the Secretary of 
Energy, among other actions, designate organizational responsibili- 
ty for oversight of the regulatory reform process, including the 
monitoring of regulatory analyses, and provide guidance to pro- 
gram managers by issuing a revised Departmental order covering 
the requirements of the regulatory reform process. 


22090 (GPO—63-171) Energy in transition, 1985-2010. 
(Committee on Ener, and Natural Resources (U.S. 
Senate), Washington, . 1980. 64p. Committee on Energy 
and Natural Resources, US Senate, Washington, DC. 

Highlights of the Committee on Nuclear and Alternative 
Energy Systems’ (CONAES) report are summarized. A variety of 
energy futures are discussed with respect to their political desirabil- 
ity and feasibility. The social acceptability attached to the risks in- 
volved in each of the possible energy futures was examined. Poli- 
cies were determined with regard for the flexibility to change the 
direction of growth and research in the future. 


(PNL—3718, pp 115-122) PIFUA, PURPA, and 
industrial use of solar A he Shulman, M. Jun 1981. 
NTIS, PC A10/MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The Public Utility Regulatory Policies Act (PURPA) and 
the Powerplant and Industrial Fuel Use Act (PIFUA) are described 
and the effects of these two legislative actions, particularly as in- 
centives to greater use of solar energy, are analyzed. Although the 
solar community believed that PURPA and PIFUA would effec- 
tively eliminate existing disincentives to solar energy and force in- 
dustry to consider solar technologies, detailed analysis indicates 
otherwise. Limitations are imposed by the language of the laws and 
the regulations promulgated by the Federal Energy Regulatory 
Commission (FERC) under the authority of these laws. These limi- 
tations of the laws and regulations imposed by FERC are consid- 
ered in detail. 8 references. (MJJ) 


22092 Federal income tax incentives for the development 
and use of alternative energy sources. Montgomerie, B.M. 
(Milbank, Tweed, Hadley and McCloy, New York, NY). 
Natural Resources Lawyer; 14: No. 2, 339-378(1981). 

The Energy Tax Act of 1978 was the first time that Con- 
gress enacted tax legislation specifically addressing the general 
energy problem: the insecurity of the US oil supply. This article re- 
views the business-oriented provisions of the Internal Revenue 
Code of 1954, as amended, that provides tax incentives in the form 
of tax-exempt bonds for certain hydroelectric-generating and solid- 
waste energy-producing facilities and renewable energy projects, 
tax credits for producing fuel from a nonconventional source and 
for alcohol used as a fuel, and a general credit for energy property. 
In some instances, these provisions reflect that half-hearted ap- 
proach Congress has taken many times in providing incentives and 
then limiting their use. One conclusion is that providing even great- 
er tax incentives, along with other more direct forms of govern- 
ment financial support, may be the wisest use of government funds 
to help private enterprise make the enormous capital investment 
needed today if sufficient alternative energy is to be available when 
the future price of oil makes these projects economically competi- 
tive. 168 references. 


22093 (AECL—6958, pp 5-12) Perspectives of U.S. 


energy lems. Kimel, W.R. (Missouri Univ., Columbia 
SA). Coll. of Engineering). [nd]. Dep. NTIS (US Sales 


(U 
Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

In 1973 U.S. energy problems were brought dramatically 
into focus by the Arab oil embargo. A variety of bills passed by the 





Congress since that time and others that are under consideration do 
not adequately address our energy situation. To correct this situa- 
tion the author believes free enterprise should be allowed to oper- 
ate with as little regulation as possible to increase energy produc- 
tion using coal and nuclear as well as other ‘soft’ technologies. 
Conservation will also play an important role if economic factors 
are allowed to control logical implementation and application of 
energy saving techniques. Specifically, nuclear power must play a 
significant role because it has been proven economical, safe, de- 
pendable and the best energy source we know from an environmen- 


tal perspective. 


22094 (AECL—6958, pp 13-19) Some comments on 
energy issues, the demand for electricity, and the role of nu- 
clear power. Good, L.M. (Department of Energy, Mines and 
Resources, Ottawa, Ontario (Canada)). [nd]. Dep. NTIS 
(US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

Nuclear power and electricity are discussed in terms of the 
problems that arise and the opportunities they present. Canada cur- 
rently faces two significant energy problems: an oil problem and a 
nuclear/electricty problem. These two problems are largely separa- 
ble and recognition of this separability has important policy impli- 
cations (J.T.A.). 


22095 (AECL—6958, pp 21-29) Need for energy. 
Reimer, C.N. (Oil, Chemical and Atomic Workers interna- 
tional Union, Edmonton, Alberta (Canada)). [nd]. Dep. 
NTIS (US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

The approach used by the nuclear energy industry regarding 
health and safety presents some difficulty to many people. Safety in 
an industry should be assessed only on a plant-by-plant basis. The 
labour movement feels there must be a balanced approach given to 
energy policy, with employment as a prime consideration. There 
must also be great emphasis on conservation, revewable resources 
and such matters as wind and solar energy. It is the position of the 
labour movement that Canada needs a national energy corporation. 
Higher prices for oil are not seen as being effective for stimulating 
either new production or conservation. 
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REFER ALSO TO CITA tg 20656, 20824, 20826, 20827, 20828, 20830, 
20832, 20839, 20840, 20869, 20870, 20870, 20871, 20878, 20878, 20887, 20888, 
20889, 20908, 20914, 20926, 21679, 21753, 22088, 22110, 22199, 22274, 23216 


22096 (DOE/IA—0010/15) International energy indica- 
tors, October-November 1981. Rossi, E. Jr. (ed.). (USDOE 
Assistant Secretary for International Affairs, Washington, 
DC. Office of Market Analysis). 1981. 28p. NTIS, PC A03/ 
MF AO1. Order Number DE82004101. 

Detailed data are presented for energy indicators in tables 
and graphs. Specific international data presented are: world crude 
oil production, 1974 to July 1981; OPEC crude oil productive ca- 
pacity; world crude oil and refined product inventory levels, 1975 
through the first half of 1981; oil consumption in OECD countries, 
1975 through the first half of 1981; USSR crude oil production, 
1975 through July 1981; and free world and US nuclear electricity 
generation, 1973 through September 1981 and current capacity. 
Data presented for energy indicators in the US are: US domestic oil 
supply and crude oil production, 1977 through March 1981; US 
gross imports of crude oil and products, 1973 through August 1981; 
landed cost of Saudi crude oil in current and 1974 dollars; US coal 
trade, 1975 through July 1981; US natural gas trade, 1975 through 
August 1981; summary of US merchandise trade, 1977 through the 
first half of 1981; and the energy/gross national product ratio from 
1974 through the first half of 1981. (MCW) 


22097 (EMD—$81-132) Coal and nuclear wastes: both po- 
tential contributors to environmental and health probleme. 
(General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 21 Sep 1981. 3lp. General Ac- 
counting Office, P.O. Box 6015, Gaithendbete, MD 20760. 
Order Number DE82901933. 
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The Chairman, Subcommittee on Energy Conservation and 
Power, House Committee on Energy and Commerce, asked GAO 
to answer eight questions regarding waste produced by coal and 
nuclear fuels during the generation of electricity. This report pri- 
marily discusses the first two items in the Chairman's request: what 
are the types and quantities of wastes generated at each step of the 
coal and nuclear fuel cycles? What are the health and environmen- 
tal problems associated with these wastes? Based on a comprehen- 
sive literature search GAO found that wastes produced by both the 
coal and nuclear fuel cycles present the potential for significant en- 
vironmental and health hazards. Because the waste types present 
different types of hazards, however, it is not possible to determine 
if either waste type is more of a hazard than the other. Nonetheless, 
most of the hazards from both fuel cycles can be lessened, or in 
some cases eliminated, if properly controlled and regulated. 


22098 (EMD—82-7) Status of Strategic Petroleum Re- 
serve activities, September 1981. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 
2 Oct 1981. 17p. General Accounting Office, Washington, 
DC 20548. Order Number DE82901938. 

This report discusses the government's activities to contract 
for Strategic Petroleum Reserve (SPR) oil as of September 29, 
1981. It also discusses the volume of oil delivered to the Depart- 
ment of Energy’s (DOE's) SPR storage facilities and the status of 
these facilities as of September 21, 1981. The report is based on a 
review of DOE and Defense Fuel Supply Center (DFSC) program 
documents, and of publications and studies related to the program. 
Officials in DOE and DFSC were interviewed. Neither the availa- 
ble capacity of SPR storage facilities nor the volume of oil received 
by DOE have been verified. 


22099 (PB—81-224008) Changes in natural gas prices 
and supplies since passage of the natural Gas Policy Act of 
1978. Report to the Congress. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 4 Jun 
1981. 50p. NTIS, PC A03/MF AO1. 

Through the Natural Gas Policy Act of 1978, the Congress 
intended to stimulate production and exploration for reserves by 
permitting producers higher prices for gas from areas where pro- 
duction was previously not economic and for gas produced from 
new wells. The act eliminated the price disparity between the natu- 
ral gas sold in interstate and intrastate commerce by subjecting 
both to Federal regulations. It also provided for monthly price in- 
creases and for gradual deregulation of natural gas prices. This 
report evaluates the impact of the act on natural gas prices, particu- 
larly at the end user level, and new natural gas reserves and pro- 
duction. 


22100 (PB—81-226284) Minerals environmental in-house 
and contract research and development in fiscal year 1981. 
Information circular. (Bureau of Mines, Washington, DC 
(USA)). May 1981. 54p. NTIS, PC A04/MF AO1. 

This publication summarizes the in-house and contract re- 
search and development projects programmed for fiscal year 1981 
by the Bureau of Mines under its Mineral Environmental Technol- 
ogy activity. The document provides a mechanism for interested 
parties, including potential contractors, to gain insight into ongoing 
and projected work of the Bureau's environmental research efforts. 


22101 Reducing on oil imports. Kline, D.; 
Weyant, J.P. (Stanford Univ., CA). Energy Economics; 4: 
No. 1, 51-64(Jan 1982). Contract ACO1-79ET32041. 

The legacy of higher oil prices left by the 1970s has the oil- 
importing economies reeling, with another unexpected oil-supply 
interruption threatening a knockout during the 1980s. Policies de- 
signed to reduce the level of oil imports have been the subject of 
intensive study, but disagreements over their desirability have led 
to policymaking paralysis on the part of the major oil-importing na- 
tions. These disagreements have often resulted from differing views 
about how the world oil market works. This paper considers a 
number of oil import-reduction measures within a common frame- 
work that allows the effects of alternative assumptions about the 
world oil market to be investigted. Results from that framework 
suggest that there are many things that can be done to reduce de- 
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pendence on oil imports with little cost and significant potential 
benefits under all but the most-pessimistic world oil-market assump- 
tions. The options include import substitution and larger import 
taxes. 13 references, 10 tables. 


22102 Marginal cost pricing in the natural-gas industry. 
Anderson, R.E. (Federal Energy Regulatory Commission, 
Washington, DC). Public Utilities Fortnightly; 108: No. 9, 20- 
27(22 Oct 1981). 

This article, by a key member of the staff of the Federal 
Energy Regulatory Commission, identifies the pertinent consider- 
ations and then develops marginal-cost-based rates or prices for the 
production, transportation, distribution, storage, and peak-shaving 
components of the gas industry. Marginal-cost pricing is currently 
an important issue for the industry because section 306 of the 
Public Utility Regulatory Policies Act requires the Department of 
Energy (of which the FERC is an agency) to submit proposals on 
gas rate design to Congress; the whole question of the United and 
Seaboard formulas for pipeline rate design is being reconsidered by 
the FERC; and wellhead gas deregulation, with an improving 
supply situation, completely changes the basis for much previous 
thinking on the subject of gas rate design. 12 references, 2 tables. 


22103 US-Mexican energy relations: ambiguity and fra- 
gility. Williams, E.J. (Univ. of Arizona, Tucson). pp 3-16 of 
US-Mexican energy relationships: realities and prospects. 
Ladman, J.R.; dwin, D.J.; gman, E. (eds.). Lexing- 
ton, MA; D.C. Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

This chapter highlights the themes of ambiguity and fragility 
in US-Mexican energy relations during the 1970s and predicts more 
of the same for the future. The fragility of the bilateral relationship 
emanates from a history of conflict and mutual disdain. The record 
combines with disparities in wealth, power, and sociocultural sys- 
tems to impede reciprocal trust and cooperation. In tandem, the 
two factors contribute to an omnipresent tone of precarious ambi- 
guity in bilateral intercourse. More directly, the policies, programs, 
and pronouncements emanating from the two nations have been 
pockmarked by vacillation and contradiction. In Mexico, official 
policy has gone from conservationistic to expansionistic and back 
again. Reflecting and adding to official indecision, the opposition in 
Mexico is ever critical of official policy and has made occasional 
inroads with more of the same in the cards. PEMEX, in the proc- 
ess, compounds the ambiguity of the situation by suffusing the sce- 
nario with inefficient production, ineffective policy formation and 
execution, and insensitivity in the political arena. In the United 
States, a policy encouraging increases in production and exporta- 
tion in Mexico is contradicted by heavy-handed exercises in hege- 
monic politics, awkward errors in diplomatic interaction, and un- 
successful coordination of policies and programs germane to Mexi- 
can hydrocarbons. 


22104 Mexico: petroleum and perspectives. Leyva, J.P. 
pp 17-31 of US-Mexican energy relationships: realities and 
prospects. Ladman, J.R.; Baldwin, D.J.; Bergman, E. (eds.). 
Lexington, MA; D.C. Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

The role of Mexico within the world energy market is dis- 
cussed. CIA researchers predict that by the mid-1980’s Mexico will 
be the most important OPEC oil producing country in the world. 
The prospects of Mexico becoming an oil superpower is described. 
Mexico has a great opportunity to use the economic surpluses 
gained from oil production to aid in the economic growth and de- 
velopment of agriculture. This would help to alleviate poverty and 
aid in the distribution of wealth. Other social issues are also dis- 
cussed. 


22105 PEMEX in a dependent society. Sepulveda, I. 
(Universidad Nacional Autonoma de Mexico, Mexico City). 
pp 45-68 of US-Mexican energy relationships: realities and 
rospects. Ladman, J.R.; Baldwin, D.J.; Bergman, E. (eds.). 
Ladnatan. MA; D.C. Heath and Company (1981). 
From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 


29 ENERGY PLANNING AND POLICY 
2960 Electric Power 


This chapter analyzes the Mexican National Petroleum Com- 
pany (PEMEX) and its relationship with the government and civil 
society. The relationships in the import-substitution-industrialization 
period of 1938-1973 are briefly reviewed. Emphasis is placed on the 
relationships in the export-oriented period since 1977. This orienta- 
tion provides an understanding of the present-day operations of 
PEMEX as well as a good basis for a prognostication about future 
state-PEMEX relations and the ability of PEMEX to administer 
Mexico's booming oil industry. 


22106 Petroleum and Mexican economic growth and de- 
velopment in the 1980s. Villarreal, R. pp 69-85 > = 
can energy relationshi ,sealte and prospects. Ladman, 
J.R.; Baldwin, D.J.; E. nd prospects. La MA: 
D.C. Heath and Company P1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

Petroleum affords Mexico the historic opportunity of con- 
verting itself, over the next 20 years, into a highly industrialized 
country in which the basic problems of development, unemploy- 
ment, and poverty are solved. However, this opportunity could be 
missed if the petroleum income is not transformed into a source of 
productive and permanent wealth but rather is wasted on the im- 
portation of consumer goods that will be of practically no benefit 
to the system as a whole or to future generations. This chapter ana- 
lyzes the utilization of petroleum as a lever for growth and devel- 
opment in Mexico. First, macroeconomic factors and policies are 
examined. Second, strategies for independent, self-sustained devel- 
opment of industrialization are discussed. 


22107 Political economy of Mexican oil, 1976-1979, Ran- 
dall, L. (City Univ. of New York, NY). pp 87-115 of US- 
Mexican energy relationships: realities and prospects. 
Ladman, J.R.; Baldwin, D.J.; Bergman, E. (eds.). Lexing- 
ton, MA; D.C. Heath and Company (1981). 

From Conference on US/Mexico energy relationshipps; 
Tucson, AZ, USA (13 Dec 1979). 

The author strives to place the political economy of Mexico 
into perspective. Four points are made. First, Mexico has many on- 
going problems that are not likely to be solved in the short run. 
These include unemployment, inflation, fiscal uncertainty, popula- 
tion growth, and a depressed agricultural sector. The second point 
discussed concerns the reasons behind the unusually high (18-25%) 
inflation rate. The third item discussed is the lack of private invest- 
ment in Mexico. The fourth item is an accusation that the transna- 
tional corporations are restricting Mexico's access to technology. 
(DMC) 


22108 Can coal upgrading help. Brown coal, hard coal, 
nuclear power. KWU presents memorandum for the disscus- 
sion of technological and economic of coal upgrading. 
Erlangen, Germany; Kraftwerk Union A.G. (1979). 1lp. (In 
German). Fachinformationszentrum Energie, Physik, Math- 
ematik, Karlsruhe, Germany. 

Starting from a doubled energy consumption which is ex- 
pected to take place by the year 2000, the possibilities of finding an 
important contributor to energy supply by upgrading coal are in- 
vestigated. Coal gasification is taking the first place among all de- 
liberations as by using nuclear process heat it is most likely to be 
profitable. Without nuclear energy, coal gasification would have to 
take place completely autothermally, which would lead to a high 
coal demand. This means that coal gasification would be somewhat 
impossible without nuclear energy which is due to the large quanti- 
ties of coal needed to generate electric power. 


2950 Hydrogen And Synthetic Fuels 


REFER ALSO TO CITATION(S) 22274 
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REFER ALSO TO CITATION(S) 20825, 20907, 21682, 22030, 22094, 22217, 
23067, 23068, 23069, 23070, 23071, 23216, 24112 


22109 (EMD—81-140) Actions by the Bonneville Power 
Administration to implement the long-term contracting provi- 
sions of P.L. 96-501. (General Accounting Office, Washing- 
ton, DC (USA). Energy and Minerals Div.). 4 Sep 1981. 
14p. General Accounting Office, Washington, DC 20548. 
Order Number DE82901 

A review of Bonneville Power Administration's implementa- 
tion of the Pacific Northwest Electric Power Planning and Conser- 
vation Act, P.L. 96-501, specifically Section 5(g) (1), is presented. 
The section establishes the framework for BPA to enter into initial 
long-term contracts with its different classes of customers. Observa- 
tions regarding the contracting provisions of the Act are summa- 
rized. A detailed interpretation of Subsection 5(g) (1) is presented. 
The text of Subsection 5(g) (2) is also analyzed. 


22110 (EPRI-EA—2064, pp 4.15-4.26) Discharges from 
coal-fired power plants: the cost of clean-up. Maulbetsch, J.S. 
(Electric | sone Research Inst., Palo Alto, CA). Oct 1981. 
NTIS, PC Al1l/MF AOl. Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

This paper reviews the costs of various levels of environ- 
mental control at coal-fired power plants. Specific examples are 
drawn from air, water, and solid-waste areas to illustrate the in- 
crease in treatment costs with reductions in allowable environmen- 
tal impacts to vanishingly small levels. Costs are expressed on both 
a per-plant and per-kWh basis and are analyzed to determine the 
costs of decreased plant efficiency and capacity in addition to the 
simple capital cost of the equipment. Overall costs, including air, 
water, solid waste, and heat-rejection equipment, are tracked from 
the mid-1960s through projections for plants that would be under 
design in the mid-1980s. Current costs of environmental-control 
eqiupment approach $300/kW and account for nearly one-third of 
total plant costs. They are expected to grow to one-half of total 
plant costs in the near future. 7 references, 14 figures, 2 tables. 


22111 (EPRI-EA—2064, pp -4.43-4.64) Biological path- 
ways, tranformations, and effects associated with 
power plants. Cornaby, B.W. (Battelle Columbus Labs., Co- 
lumbus, OH). Oct 1981. NTIS, PC Al1/MF AOl. Order 
Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

This paper makes several important points about impact and 
risk assessments associated with organisms and ecosystems sur- 
rounding power plants. Ecosystems such as forests, lakes, and cities 
ae composed of complex pathways. Potentially toxic materials 
move in these pathways, exposing organisms and, in some cases, 
harming them. The analysis of relationships between elements of 
the ecosystem as these materials move along pathways provides a 
tool for risk assessment. The use of sensitive and important indica- 
tors or measures in assessing these relationships is a must for cost 
reasons alone. Properly selected indicators provide an early-warn- 
ing system to protect man and his ecosystems. These approaches 
are being applied regularly in three settings: field exposure, labora- 
tory biological tests, and literature syntheses. The world does not 
stop at the edge of a power plant; it extends into an even more 
complex system with matter and energy flows, storage compart- 
ments, and feedback loops. Organisms that provide food and shelter 
for us should be protected from unnecessary exposure to chemical 
and physical agents from power plants. Risk assessment is essential 
in accomplishing this. 7 references, 2 figures, 4 tables. 


22112 (EPRI-EA—2064, pp 4.65-4.75) Data quality and 
analysis in risk assessment. Roth, H.D. (Roth Associates, 
Inc., Rockville, MD). Oct 1981. NTIS, PC Al1/MF AOI1. 
Order Number DE82900869. 

From Conference on environmental risk assessment; New 
Orleans, LA, USA (10 Dec 1980). 

Three major steps are involved in quantifying the human 
health risk associated with environmental pollution: design of ex- 
periment and data collection, handling, and management; modeling 
dose-response relationships; and relating animal data to man. This 
paper gives an overview of these steps and illustrates concepts 
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using published data on Environmental Protection Agency (EPA) 
water-quality criteria to protect human health from substances 
being discharged into the nation’s waterways by the electric utility 
industry. These criteria will probably be used by states and local 
governments to develop individual effluent standards and other am- 
bient-water-quality regulations. 7 references, 1 figure, 4 tables. 


(EPRI-EA—2152) Customer acceptance 
load controls: residential water heating and air conditioning. 
Final report. Heberlein, T.A. (Heberlein (Thomas A.) and 
Associates, Lodi, WI (USA)). Dec 1981. 145p. NTIS, PC 
A07/MF AO1. Order Number DE82901326. 

Analysis of 38 utility-sponsored water heating load control 
programs, 16 air conditioning programs and 5 attitude surveys of 
residential customers who have no experience with load control are 
the basis of this report. This information indicates that, in general, 
the public has favorable attitudes toward load control. Over 90% 
participation in voluntary water heating load control has been 
achieved by some utilities. Direct personal appeals which provide 
customers information appears to be the most effective way to in- 
crease participation. Direct incentives to customers are helpful but 
size of the incentive has little effect on participation rates. Up to 
four hours of shut-offs of water heaters appear to have little effect 
on hot water availability for most customers and some utilities have 
much longer shut-off periods with 80 gal water heaters. Those cus- 
tomers who have actually had their appliances controlled continue 
to have favorable attitudes. It appears possible that 50 to 75% of 
the residential central air conditioning customers will sign up for a 
voluntary load control program under the right conditions. Market- 
ing again is the key here. Off cycles of 25%, 7 1/2 minutes off and 
22 1/2 minutes on appear to have few customer impacts where 
tried. Longer off cycles seem to be possible under milder climatic 
conditions. 


22114 (EPRI-EL—2190, pp 7.1-7.21) Practical aspects 
of transmission planning. Iveson, R.H. (Electric Power Re- 
search Inst., Palo Alto, CA). Dec 1981. NTIS, PC A12/MF 
AO0l. Order Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Traditional transmission system planning tools used for fore- 
casting power demand, generation expansion, production costs, and 
system stability and tools, i.e., computer programs, which are being 
developed for automated planning are discussed. (LCL) 


22115 (EPRI-EL—2190, pp 8. o 8.15) Use of reliability 
and contingency analysis programs in transmission planning. 
Reppen, N.D. Dec 1981. NTIS, PC Al2/MF A0Ol. Order 
Number DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Transmission system planning procedures incorporate reli- 
ability considerations through the use of reliability criteria. Meth- 
ods for determining these criteria by contingency analysis which 
analyze system performance for a series of specified contingencies 
and by reliability analysis in which contingencies are selected and 
tested in a systematic fashion are discussed. Applications of these 
analysis methods at the substation, transmission circuit, and inter- 
connected multi-area levels of power systems are discussed. (LCL) 


22116 (EPRI-EL—2190, pp 9.1-9. ~s Experiences with 
cations of a transmission g program, Garver, 

L.L. (General Electric Co., Schenectady, NY). Dec 1981. 

NTIS, PC A12/MF AOl. Order Number +DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Experiences, beginning in 1963, provide 13 insights for doing 
conceptual transmission network synthesis studies using digital 
computers. These experiences illustrate the need to study many 
years, many tests per year, to look ahead to a horizon-year plan, 
and to provide alternate designs quickly rather than one optimum 
plan. 
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22117 (EPRI-EL—2190, pp 10.1-10.33) Environmental 
considerations in transmission el effects. 


ectrical 
Hancock, J.T. (Gilbert/Commonwealth, Jackson, MI). Dec 
1981. NTIS, PC Al2/MF AO0l. Order Number 
DE82901904. 

From EPRI transmission planning workshop; New York, 
NY, USA (2 Jun 1980). 

Requirements for evaluating and regulations pertaining to 
the possible environmental impacts of planned power transmission 
facilities are discussed. It is concluded that public acceptance and 
regulatory approval of transmission projects require the coordinat- 
ed efforts of environmental planners and engineers. Well document- 
ed studies based on modern techniques form the basis for effective 
presentations before public and regulatory groups. Factual re- 
sponses to questions based on studies conducted for a proposed line 
shows that a utility is interested in minimizing environmental effects 
and enhances utility credibility. Field studies in addition to theoreti- 
cal studies are important, particularly in the electrical effects area. 
Demonstrations conducted under operating transmission lines 
would be an excellent method of showing people that the contro- 
versy over electrical effects is not justified. A summary of electrical 
effects is presented. (LCL) 


(NP—2900948) Power industry responsibilities of 
the German interconnected Report 1979, (Deut- 

Verbundgesellschaft e.V., nel (Germany, 
F.R.)). Jul 1980. 22p. (In German). NTIS = Sales Only), 
PC A02/MF AOl1. Order Number DE8290094 

After some introductional remarks referring to the power in- 
dustry responsibilities of the German interconnected undertakings 
the management's annual report for the year 1979 is presented. And 
information of the power industry development and a prognosis 
until 1980 is given. Finally, a short information of the EVU’s 
(energy utilities) industries concentrated in associations on the func- 
tions as well as to the organization of the Deutsche Verbundgesells- 
chaft DVG (German Interconnected cooperation) is given. The 
DVG promotes the development of the vertical integration within 
German electricity supply and the cooperation between the 
German interconnected undertakings as well as the electricity sup- 
plying industries of other Western European countries. 


22119 (PB—81-228462) The effects of regulation on the 
electric utility industry. Report to the Congress. —— 
Accounting Office, Washington, DC (USA). Energy an 
Minerals Div.). 2 Mar 1981. 1111p. NTIS, PC A06/M AOL 

This report discusses the problems that have been encoun- 
tered by the electric utility industry as a result of numerous regula- 
tory requirements. 


22120 (PNL—3718, pp 147-150) Supply versus consumer 
incentives. Saba, M. Jun 1981. NTIS, PC A10/MF AOI1. 
Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The role of the consumer is emphasized in dealing with the 
topic of energy incentives. The nuclear industry is cited as an ex- 
ample in which primary interest (and incentives) were on the sup- 
plier side. Being first in a particular enterprise (e.g., nuclear reac- 
tors) is shown to have advantages. In the utilites industry, structur- 
ing incentives from the consumer's side is encouraged and several 
examples are given. Three utility rate structures are proposed in 
which incentives are directed at consumers. (MJJ) 


22121 Electrical load management at the Goldstone DSN 
complex. Rayburn, J.C. Pasadena, CA; Jet Propulsion Lab. 
(1981). 7p. NTIS. 

A Power Load Management Plan was deveoped which uti- 
lizes the unique power generating capabilities of the stations to 
reduce the stress on the local utility's reserve capacity and reduce 
the cost of electrical power at the stations. The plan has greatly re- 
duced the cost of Goldstone electrical power by completely elimi- 
nating the use of commercial power during the local utility's high 
usage periods each day. 
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Method to evaluate environmental efficiencies and 
reliability in the framework of a general assessment of energy 
distribution networks. Peters, H. Erlangen, Germany; Erlan- 
gen-Nuernberg University (1980). 195p. (In German). 
Thesis. 


The dissertation deals with efficiency analysis . A quantita- 
tive evaluation of the many environmental effects of energy supply 
systems, the combined effect of which cannot be estimated intu- 
itively any more, is made possible for the first time. Conventional 
oe Se ee Se: Pane 
were evaluated according to their technical, operational, and eco- 
nomic aspects as well as with a view to area planning and environ- 
mental protection. Model networks have been drawn up for West 
German urban agglomerations by the year 2000 and evaluated ac- 
cording to the methods of economic analysis, reliability analysis, 
and efficiency analysis. According to this classification, efficiency 
analysis deals only with those factors, that cannot be assessed on a 
monetary basis. 


2980 Consumption And Utilization 


REFER ALSO TO CITATION(S) 22084, 22164, 22188, 22198, 22200, 22211 


22123 Energy report November 1980. Karlsruhe, Ger- 
many; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1981). 46p. (In German). 

The monthly report contains economic, technical, and physi- 
cal data on the reserves and use of energies and energy sources. 
Data of companies producing, converting and/or distributing these 
energies or energy sources are presented. Energy balances for solid 
fuels, liquid fuels, gaseous fuels, and electricity are presented in 
tables by production, domestic consumption, losses, changes in 
stock, inputs, exports, domestic supply, etc. 


2990 Unconventional Sources And Power Generation 


REFER ALSO TO CITATION(S) 21155, 21156, 21157, 21158, 21159, 21160, 
21161, 21169, 21284, 21295, 21302, 21385, 21390, 21391, 21472, 21526, 21638, 
21949, 22017, 22019, 22077, 22079, 22091, 22092, 23085 


22124 (CONF-801203—, pp 13.23-13.24) Implementing a 
local energy conservation and ee | the Southern 
Tier Central Region’s Energy Dev it Corporation. 
Miller, C.G.; Weisman, S. 1980. NTIS PC’ PC A99/MF AOl. 
Order Number DE81015033. 

From National conference on renewable energy technol- 
Ogies; re -e HI, at OBA, (7 Dec 1980). 

A plan to finance local energy projects and to stimulate the 
development and use of renewable energy resources in Chemung, 
Schuyler, and Steuben Counties in New York is described briefly. 
innovative forms of energy conservation and expanded efficient 
community use of the renewable resources is stressed in the plan. 


(MCW) 


22125 (NP—2901956) Local energy initiatives: a second 
look, A survey of cities and counties, California 1981, (Cali- 
fornia State Office of Appropriate Technology, Sacramento 
(USA)). 1981. 132p. Office of Appropriate ae 
1600 Ninth Street, Suite 330, Sacramento, CA 95814. 
Number DE82901956. 

The 1981 Local Energy Initiatives survey documents contin- 
ued momentum at the local level to reduce energy costs and boost 
reliance on alternative, renewable energy sources. California Cities 
and Counties have designed and implemented cost-effective, envi- 
ronmentally sound energy practices in internal management and re- 
source development, and in the fields of planning, land use, trans- 
portation, and education. In California, a clear shift has been made 
in energy use. Leadership has moved from the federal to state and 
local levels. Local officials deserve much of the credit for what 
California has accomplished so far; our energy initiatives are pacing 
similar activity nationwide. Recent projections by the California 
Energy Commission reaffirm the urgency of continued local gov- 
ernment involvement in alternative energy development. The 
Energy Commission's biennial report, charts an overall decline in 
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energy end-use consumption, and a primary energy supply mix that 
relies more heavily on wind, geothermal, biomass, solar, and hydro- 
electric power. CEC maintains that California's 0.3 percent annual 
decline in energy consumption corresponds to increased efficiency 
through conservation and not to deprivation. On the supply side, 
the Commission's report predicts that renewable energy sources 
will supply 22 percent of California's energy needs by 2000; today 
that share is only 5 percent. In electrical generation, the renewable 
share will grow from 23 percent of total generation in 1979 to 72 
percent in 2000. The one certainty in the Energy Commission's 20- 
year energy projection is that the energy mix will be different in 
2000. It is a question of whether we will control our energy prob- 
lems or allow ourselves to be controlled by them. Described here 
are replicable examples of how we can make our future more 
secure and, in so doing, protect the economic and environmental 
well-being of our communities. This may be the hardest and most 
rewarding task facing local government. 


22126 (PNL—3718, pp 27-33) Incentives results, domes- 
tic policy review, Sawhill, and others. Veigel, J.M. Jun 1981. 
NTIS, PC Al10/MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

Studies of future solar energy use and incentives studies re- 
lated to solar energy are discussed. The original Pacific Northwest 
Laboratory study of incentives is cited as well as more recent stud- 
ies. The SERI solar energy/energy conservation study, represent- 
ing the first effort to combine solar energy and conservation, is dis- 
cussed as well as the role of the federal government (e.g., TVA 
house energy audits; MX silo program). Suggestions for future pro- 
grams are given with emphasis in the area of solar and conservation 
incentives. (MJJ) 


22127 (PNL—3718, pp 35-38) Some benchmarks for esti- 
mating the magnitude for solar incentives. Bennington, G.E. 
Jun 1981. NTIS, PC A1l0/MF AOl. Order Number 
DE8 1025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

This is a critique primarily of the report, An Analysis of the 
Results of Federal Incentives Used to Stimulate Energy Produc- 
tion, (B. Cone, et. al.). Conclusions are summarized, particularly 
with respect to renewable energy sources. It is suggested that hy- 
droelectric energy be removed from the conventional energy base, 
and that the solar growth be scaled down to 14 quads (including 
hydro and biomass) for the projection to the year 2000. Growth of 
use of solar energy (nonlinear) to the year 2000 is projected and 
cost of incentives is estimated. 7 references. (MJJ) 


22128 (PNL--3718, pp 67-77) Results of Arizona's solar 
incentive program. Warnock, J.F.; Sears, R.L. Jun 1981. 
NTIS, PC A10/MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA 2 Sep 1980). 

Some of the results and consequences of the Arizona incen- 
tive laws package are noted and some options for the future are 
outlined. Areas covered are: summary of Arizona solar laws; results 
attributable to incentive; some observed, unsought consequences; 
and future needs. (MHR) 


22129 (PNL—3718, pp 85-90) New federalism: the 
emerging federal role in support of state and local efforts to 
encourage energy conservation and solar energy. Hammar- 
lund, J.R. Jun 1981. NTIS, PC Al10/MF AOl. Order 
Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The proposed Energy Management Policy Act is described. 
The state and local role in the energy partnership among all levels 
of government is explored. (MHR) 


22130 (PNL—3718, pp 105-113) Incentives for solar 
energy: a Congressional perspective. Spensley, J.W.; Glazer, 
S. Jun 1981. NTIS, PC A10/MF AOl. Order Number 
DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 
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Efforts in federal legislation to motivate the private sector in 
solar energy/energy conservation are reviewed. Congress has inad- 
vertently created incentives and disincentives producing unexpected 
and undesirable results. The effects of the committee and subcom- 
mittee structure in Congress are discussed. Particular examples are 
cited with regard to incentives for manufacturers and consumers. 
The government guarantee of loans (through a public corporation) 
for investment in energy efficient equipment is discussed and use of 
this concept is cited (Great Britian, State of Connecticut). The need 
for market research is emphasized. Recent efforts to create incen- 
tives in the use of renewable energy sources are discussed. These 
are: (1) Solar Photovoltaic Energy Research Development and 
Demonstration Act of 1978; (2) Solar Energy Research Develop- 
ment and Demonstration Act of 1974; (3) Solar Heating and Cool- 
ing Demonstration Act of 1974; (4) Geothermal Energy Research 
Development and Demonstration Act of 1974; (5) Federal Non-Nu- 
clear Research and Development Act of 1974; Electric and Hybrid 
Vehicle Research Development and Demonstration Act of 1976; (6) 
Electric and Hybrid Vehicle Research Development and Demon- 
stration Act of 1976; (7) Ocean Thermal Energy Conversion Re- 
search Development and Demonstration Act; and (8) Wind Energy 
Systems Act of 1980. (MJJ) 


22131 (PNL—3718, pp 123-128) Experience in the north- 
east with the HUD initiative. Olson, E.M. Jun 1981. NTIS, 
PC A10/MF AO1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The alternatives to the conventional energy system and the 
incentives (federal and state) enacted to encourage their use (geo- 
thermal, cogeneration, wind, biomass, solar thermal, passive, active 
heating, and alcohol fuels) are discussed with emphasis on the 
HUD program in the northeastern US. The HUD Hot Water Initia- 
tives, limited to Florida, Maryland, Delaware, Pennsylvania, New 
Jersey, 13 counties of New York, and all of New England except 
Maine, is described. Starting in March 1977, it was scheduled to be 
completed by August 1978. Approximately 11,000 grants of $400 
each were to be awarded. The many problems encountered by this 
program are described and the effects of Operation Sunpower (a 
cooperative effort of industry, the states involved, and the North- 
east Solar Energy Center) on the project are discussed. Conclusions 
are drawn and recommendations, particularly with regard to plan- 
ning and implementation, are made. (MJJ) 


22132 (PNL—3718, pp 133-135) Incentives for the 
future. Anderson, R. Jun 1981. NTIS, PC Al0/MF AOI. 
Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The effects of providing incentives in the energy field are re- 
viewed briefly. The application of incentives to encourage the use 
of solar energy is a relatively new area. Problems discussed include: 
(1) the high cost of solar installations; (2) need to motivate every 
family or every person; (3) decisions as to whether we should go 
solar or not. Arguments are presented in favor of phasing out the 
incentives program. The use of consultants is encouraged as well as 
active government role in research and development. (MJJ) 


22133 (PNL—3718, pp 137-142) Behavioral approach to 
implementation of incentives. Barbieri, R. Jun 1981. NTIS, 
PC A10/MF A0O1. Order Number DE81025886. 

From 2. workshop on incentives to stimulate solar energy 
use; Seattle, WA, USA (2 Sep 1980). 

The use of incentives, particularly by the federal govern- 
ment, in the energy field is discussed. Among the questions raised 
and considered are: (1) what is the role of government in promot- 
ing solar technology; (2) what is meant by an incentive; (3) what is 
meant by cost sharing and how is the effectiveness determined; (4) 
what is market research and how is it used to generate information; 
(5) how can the federal government stimulate others (e.g., states) to 
promote solar energy; (6) how can the government make results 
(e.g., R and D) understandable to others. As an example, solar 
ponds and their applications are discussed as well as industries cur- 
rently in a position to use solar energy economically. (MJJ) 





22134 (SAND—81-1618) Game-theory approach to con- 
sumer incentives for solar . Sharp, J.K. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Nov 1981. Contract 
AC04-76DP00789. 12p. NTIS, PC A02/MF AOl. Order 
Number DE82004501. 

Solar energy is currently not competitive with fossil fuels. 
Fossil fuel price increases may eventually allow solar to compete, 
but incentives can change the relative price between fossil fuel and 
solar energy, and make solar compete sooner. Examples are devel- 
oped of a new type of competitive game using solar energy incen- 
tives. Competitive games must have players with individual con- 
trols and conflicting objectives, but recent work also includes in- 
centives offered by one of the players to the others. In the incen- 
tive game presented here, the Government acts as the leader and 
offers incentives to consumers, who act as followers. The Govern- 
ment incentives offered in this leader-follower (Stackelberg) game 
reduce the cost of solar energy to the consumer. Both the Govern- 
ment and consumers define their own objectives with the Govern- 
ment determining an incentive (either in the form of a subsidy or 
tax) that satisfies its objective. The two hypothetical examples de- 
veloped show how the Government can achieve a stated solar utili- 
zation rate with the proper incentives. In the first example the 
consumer's utility function guarantees some purchases of solar 
energy. In the second example, the consumer's utility function 
allows for no solar purchases because utility is derived only from 
the amount of energy used and not from the source of the energy. 
The two examples discuss both subsidy and tax incentives, with the 
best control over control use coming from fossil fuel taxes depend- 
ent upon the amount of solar energy used. Future work will expand 
this static analysis to develop time varying incentives along a time 
and quantity dependent learning curve for the solar industry. 


22135 Potential and uses of renewable energy 
Muenchen, Germany; Technische Univ. (1978) 68p. (in (In 
German). 

The brochure is one of the lecture manuscripts available to 
students of Munich Technical University. The potential of renew- 
able energy sources is reviewed, applications are given, and the 
state-of-the-art is reviewed. 
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22136 (DOE/ET/10813—T1) Power supply subsystem 
for MHD generator superconducting magnet, baseline power 
supply designs and costs. Kusko, A.; Peeran, S.M. (Kusko 
(Alexander), Inc., Needham Heights, MA (USA)). o 
1981. Contract ATOI1- 76ET 10813. 154p. NTIS, PC ‘A08/MF 
A01. Order Number DE81024285. 

An analysis of the dc power supply requirements for super- 
conducting magnets used in MHD generators of ratings 250 MW/ 
sub e/~ 1000 MW/sub e/ is presented. The power supplies consid- 
ered are rated for a peak power of 10 MW and for currents of 20 
kA to 100 kA. The various aspects discussed include: rectifier con- 
figurations and specifications, control requirements, dumping the 
magnet energy, and rectifier size, arrangement and cost. (WHK) 


22137 (DOE/ET/10815—59) MHD coal-fired flow facili- 
ty. Annual technical progress report, October 1979-September 
1980. Alstatt, M.C.; Attig, R.C.; Brosnan, D.A. (Tennessee 
Univ., Tullahoma (USA). S Inst.). Mar 1981. Contract 
ACO01-76ET10757;AC02-79ET 10815. 27p. NTIS, PC A03/ 
MF AOl1. Order Number DE820038 14. 

The University of Tennessee Space Institute (UTSI) reports 
on significant activity, task status, planned research, testing, devel- 
opment, and conclusions for the Magnetohydrodynamics (MHD) 
Coal-Fired Flow Faclity (CFFF) and the Energy Conversion Fa- 
cility (ECF). 
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22138 (DOE/NASA/10769—20) Magnetohydrodynamics 

(MHD) Engineering Test Facility (ETF) 200 MWe fs wed 
plant. Rigo, H.S.; Bercaw, R.W.; Burkhart, J.A.; 

T.S.; Bents, D.J.; " Hatch, A.M. (National Aeronautics ad 
Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center; Massachusetts Inst. of Tech., Cambridge 
(USA)). 1981. Contract AI01-77ET 10769. 91p. (NASA- 
TM—82705). NTIS, PC AOS5/MF A0Ol. Order Number 
DE82004848. 

A description and the design requirements for the 200 MWe 
(nominal) net output MHD Engineering Test Facility (ETF) Con- 
ceptual Design are presented. Performance requirements for the 
plant are identified and process conditions are indicated at interface 
stations between the major systems comprising the plant. Also in- 
cluded are the description, functions, interfaces and requirements 
for each of these major systems. This report integrates the latest in- 
formation (1980 to 1981) from the MHD technology program with 
elements of a conventional steam electric power generating plant. 


the performance of an MHD chan- 

design. Wang, S.Y.; Smith, J.M. 

(National Aeronautics and Space Administration, Cleveland, 

OH (USA). Lewis Research Center). 1982. Contract AI01- 

77ET 10769. 8p. (NASA-TM—82744; CONF-820106—1). 
NTIS, PC A02/MF A01. Order Number DE82004024. 

From 20. aerospace science conference; Orlando, FL, USA 
(11 Jan 1982). 

Operating conditions which yielded the peak thermodynamic 
efficiency (41 percent) for an ETF-size MHD/steam plant were 
previously identified by considering only the active region (the pri- 
mary portion for power production) of an MHD channel. In this 
paper, the efforts of the previous study are examined to include the 
investigation of the effects of the channel and regions on the over- 
all power generation. Considering these effects the peak plant ther- 
modynamic efficiency is found to be slightly lowered (40.7 percent) 
and the channel operating point for the peak efficiency is shifted to 
the supersonic mode (Mach No., M/sub c/ ~ 1.1) rather than the 
previous subsonic operation (M/sub c/ ~ 0.9). The sensitivity of 
the channel performance to the B-field, diffuser recovery coeffi- 
cient, channel load parameter, Mach number, and combustor pres- 
sure is also discussed. In addition, methods for operating the chan- 
nel in a constant-current mode are investigated. This mode of chan- 
nel operation is highly desirable from the standpoint of simplifying 
the current and voltage consolidation for the inverter system. This 
simplification could result in significant savings in the cost of the 
equipment. The initial results of this study indicate that this simplifi- 
cation is possible, even under a strict Hall field constraint, with rea- 
sonable plant thermodynamic efficiency (40.5 percent). 


22140 (DOE/NASA/10769—23) Effect of vacuum ex- 
haust pressure on the performance of MHD ducts at high B- 
field. Smith, J.M.; Morgan, J.L.; Wang, S.Y. (National 
Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). 1982. Contract AIO01- 
77ET10769. 13p. (NASA-TM—82750; CONF-820106—3). 
NTIS, PC A02/MF A0O1. Order Number DE82004691. 

From 20. aerospace science conference; Orlando, FL, USA 
(11 Jan 1982). 

The effect of area ratio variation on the performance of a 
supersonic Hall MHD duct showed that for a given combustion 
pressure there exists an area ratio below which the power generat- 
ing region of the duct is shock free and the power output increases 
linearly with the square of the magnetic field. For area ratios great- 
er than this, a shock forms in the power generating region which 
moves upstream with increasing magnetic field strength resulting in 
a less rapid raise in the power output. The shock can be moved 
downstream by either increasing the combustion pressure or de- 
creasing the exhaust pressure. The influence of these effects upon 
duct performance is presented. 
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22141 Interfacially controlled phenomena in the system 
K2COs-KAIO,. Cook, L.P. (National Bureau of Standards, 
Washington, DC). pp 143-154 of Surfaces and interfaces in 
ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Potassium carbonate has become of special interest to a 
number of ceramists because of its use as ionizing seed material 
which is added to combustion gases to produce a conductive 
plasma in magnetohydrodynamic electrical power generators. In 
this high temperature environment, chemical interaction occurs not 
only with ceramic components of the system such as electrodes and 
insulators, but also with the mineral ash of the coal used to fuel the 
generator. As a result, potassium aluminate is an important compo- 
nent of the slags accummulating in such generators. The system 
K2COs-KAIO, is under investigation as part of a more general 
study of potassium carbonate - slag interaction. This note is a sum- 
mary of some preliminary observations on the phase equilibria of 
KeCOs-KAIO, with focus on the unusual melting behavior of 
Kat"CO;/KAIO, mixtures which appears to have its origin in inter- 
facial interaction. 


22142 MHD/steam electrical power production: a report. 
Strom, S.S.; Chapman, J.N.; Wu, YC. (Univ. of Tennes- 
see Space Inst., Tullahoma): 581-597 of Advances in coal 
utilization technology Chi at IL; Institute of Gas 
Technology (1981). Ronn. 79ET1 

From Symposium on advances in a utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

The MHD steam power plant has promise to burn coal and 
produce electrical power more efficiently than conventional coal 
fired plants while producing low environmental intrusion. Develop- 
ment problems center around difficulty in developing a high tem- 
perature airheater using dirty coal exhaust products and finding re- 
liable electrode materials. Early commercial plants have been pro- 
posed that use either a gasifier to produce clean fuel for a separate- 
ly fired high temperature airheater or use oxygen enrichment to 
avoid the need for a high temperature airheater. Extensive develop- 
ment work is being done on generator materials in an effort to im- 
prove their lifetime. The component development is progressing 
rapidly in other areas but test data is needed in the intermediate 
sizes before commercial plants can be designed with high confi- 
dence of success. DOE has established two test facilities, the Coal 
Fired Flow Facility at The University of Tennessee Space Institute 
and the Components Development Integration Facility at the Mon- 
tana Energy Research and Development Institute to get this needed 
test data. Both are approaching the beginning of testing at this time. 
Commercial technology is being adapted wherever possible for the 
system and in particular for the steam bottoming plant. 


3003 Thermoelectric Generators 


REFER ALSO TO CITATION(S) 21104 


22143 (INIS-SU—52, pp 35-39) Optimization of radioi- 
sotope thermoelectric genera’ Markar’yan, B.N. 1979. (In 
Russian). NTIS (US Sales Only), PC Al4/MF AOl1. Order 
Number DE82780228. 

In Radiation technology. Issue 17. 

For the purpose of developing a radioisotope thermoelectric 
generator featuring optimal efficiency, a problem has been consid- 
ered of optimizing a thermoelectric converter operating at a con- 
stant supplied heat flux. A relation for a such radioisotope thermo- 
electric generator, optimal in efficiency and output power, is given 
which contains, apart from material thermophysical properties, only 
seal temperatures. It is shown that a simple quantitative relation 
exists between the load factors of two optimal efficient modes of 
the thermal converter provided the seal temperatures or the sup- 
plied heat flux are constant. The relation demonstrates that at seal 
constant temperatures these two optimal modes never coincide. 
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22144 (INIS-SU—52, pp 39-46) Method for calculation 
of radioisotope thermoelectic generator with variable charac- 
teristics temperature radiatior. Markar’yan, B.N. -g hs 
Russian). NTIS (US Sales Only), PC Al4/MF AO1. 
Number DE82780228. 

In Radiation technology. Issue 17. 

The purpose of the investigation is to substantiate the selec- 
tion of a method for calculating characteristics of a radioisotope 
thermoelectric generator in which the amount of removed heat is 
determined by the radiator temperature. It is shown that for calcu- 
lation of the characteristics it is expedient to use a method based on 
the constancy of the heat source thermal power and linearity of the 
volt-ampere characteristics. It is noted that the proposed method 
can be used for designing generators of any type. 


3004 Thermionic Converters 


22145 (DOE/ET/15423—7) Application of microfabrica- 

tion technology to thermionic energy conversion. Final report, 

1 April 1979-31 March 1981. Brodie, I; Shepherd, C.; 

Spindt, C.A. (SRI International, Menlo Park, CA (USA)). 

Apr 1981. Contract AC02-79ET 15423. 67p. NTIS, PC A04/ 
A01. Order Number DE82002762. 

The first-year effort emphasized study of the kind of micros- 
tructures that could improve the performance of thermionic con- 
verters. Two ideas considered to have a fair chance of success 
emerged from this study: (1) use of a very closely spaced diode to 
eliminate the space-charge limitation of electron flow from emitter 
to collector, cesium vapor being used to control the work function 
of the emitter; and (2) use of field emission electrons, injected into a 
relatively large diode gap from microcathodes built into the collec- 
tor, to produce ions to neutralize the space charge. The gas in the 
diode gap would be a mixture of cesium (to control the emitter 
work function) and xenon to optimize the ionization. A number of 
schemes were attempted to build closely spaced diodes with spac- 
ing in the 1 to 5 um range, which overcame the problems of lateral 
differential expansion, surface irregularities on the electrodes, and 
heat loss down the pillars holding the gap spacing. Theoretical 
studies on using field emitter electrons to produce the space charge 
neutralizing ions showed that this approach was feasible. However, 
the program was terminated before any experimental work could 
be initiated in this area. 


3005 Fuel Cells 


REFER ALSO TO CITATION(S) 22065 


22146 (DOE/NASA/0176—81/3) Survey on aging on 
electrodes and electrocatalysts in phosphoric acid fuel aa. 
Task 10 of Contract DEN-3-176. Stonehart, P.; Hochmuth, 
J. (Stonehart Associates, Inc., Madison, CT (USA)). Oct 
1981. Contract AI01-80ET17088. 73p. (CR—165505). NTIS, 
PC A04/MF A0O1. Order Number DE82003980. 

The processes which contribute to the decay in performance 
of electrodes used in phosphoric acid fuel cell systems are dis- 
cussed. Loss of catalytic surface area, corrosion of the carbon sup- 
port, electrode structure degradation, electrolyte degradation, and 
impurities in the reactant streams have been identified as the major 
areas for concern. It is stated that there are no strategies available 
that are capable of predicting the long term effects of any of these 
processes based on the results of short term experiments. (WHK) 


22147 (DOE/NASA/0176—81/4) Preparation and evalu- 
ation of advanced electrocatalysts for phosphoric acid fuel 
cells, 7th ry report, July-September 1981. Stonehart, 
P Baris, J.; Hochmuth, J.; Pagliaro, P. (Stonehart Asso- 

iates, Inc., ” Madison, CT (USA)). 30 Sep 1981. Contract 
‘A101-80ET 17088. 3lp. (NASA-CR—165519). NTIS, PC 
A03/MF A011. Order Number DE82004311. 

A number of new electrocatalyst combinations were pre- 
pared and characterized. These electrocatalysts were formulated to 
contain platinum combined with transition metal carbide forming 
elements (W, Mo, V) for cathodes and platinum combined with pal- 
ladium for anodes. The metals were supported on Consel I and 





2687 / ERA VOL. 7, NO. 8 


Consel IV which were developed in our parallel EPRI 1200-2 pro- 
gram. High resolution electron microscopy was used to determine 
the crystallite size and dispersion of platinum-palladium alloy elec- 
trocatalysts in order to provide analytical support for the electro- 
chemical determinations of the particle dispersions. An equation has 
been derived which correlates palladium crystallite size with elec- 
trochemical hydrogen adsorption. Based on comparison of electro- 
catalyst performances in the presence of pure hydrogen and hydro- 
gen containing carbon monoxide, it was shown that the apparent 
poisoning of the electrocatalyst by carbon monoxide is influenced 
by the electrode structure. This conclusion is extremely important 
since further gains in electrode performance will be obtained by im- 
provements in the electrocatalyst-PTFE structure to reduce the 
thickness of the electrolyte films on the electrocatalysts in fuel cell 
electrodes. This work is not yet capable of predicting the gains that 
may be possible by more effectively utilizing the electrocatalyst. 


(DOE/NASA/12726—15) Performance of ad- 
vanced chromium electrodes for the NASA Redox Energy 
Storage System. Gahn, R.F.; Charleston, J.; Ling, J.S.; Reid, 
M.A. (National Aeronautics and S Administration, 
Cleveland, OH (USA). Lewis Research Center). Nov 1981. 
Contract AI04-80AL12726. 24p. (NASA-TM—82724). 
NTIS, PC A02/MF A01. Order Number DE82004674. 

Chromium electrodes have been prepared for the NASA 
Redox Storage System which meet the performance requirements 
for solar-photovoltaic, wind-turbine and electric utility applications. 
Gold-lead catalyzed carbon felt electrodes up to 930 cm? (1 ft?) 
have been fabricated and tested in single cells and multicell stacks 
for hydrogen evolution, coulombic efficiency, catalyst stability and 
electrochemical activity. Factors which affect the overall perform- 
ance of a particular electrode include the carbon felt lot, the clean- 
ing treatment and the gold catalyzation method. Effects of the 
chromium solution chemistry and impurities on charge/discharge 
performance are also presented. 


22149 (NASA-CASE-LEW—13246-1) Zirconium carbide 
as an electrocatalyst for the chromous/chromic Redox couple. 
Gahn, R.F.; Reid, M.A.; Yang, C.Y. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). May 1981. 17p. NTIS, PC A02/MF AO1. 

Zirconium carbide is used as a catalyst in a REDOX cell for 
the oxidation of chromous ions to chromic ions and for the reduc- 
tion of chromic ions to chromous ions. The zirconium carbide is 
coated on an inert electronically conductive electrode which is 
present in the anode fluid of the cell. 


22150 Molten carbonate fuel cell development. 
Herceg, J.E. (Argonne National Lab., IL). pp 731-747 of 
Advances in coal utilizaton technology IV. Chicago, IL; In- 
stitute of Gas Technology (1981). 

From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

Fuel cells present an opportunity for reduction in the con- 
sumption of petroleum based fuels for power generation and indus- 
trial cogeneration by providing a more efficient energy conversion 
process. The molten carbonate fuel cell system is an especially at- 
tractive choice because of its high operating temperature and state 
of development. Key features are environmental superiority, high 
efficiency, and inherent modularity. Cell cost and longevity are the 
principal issues that require further attention. Establishment of 
readiness to proceed with full scale prototype stack testing is being 
undertaken as part of a Department of Energy program aimed at 
providing technology for construction and operation of a small 
methane-fueled power plant in 1987 and a large coal-fueled plant in 
1992. 


3008 Miscellaneous Converters 


22151 (INIS-SU—52, pp 46-53) Thermophotoelectric 
converter with radioisotope source of thermal radiation. Go- 
lodnitskii, A.Eh.; Lazarenko, Yu.V. 1979. (In Russian). 
NTIS (US Sales Only), PC A14/MF A0Ol1. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 
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Results of investigating a thermophotoelectric converter 
with a radioisotope heat source to warm up a radiating surface are 
presented. Results are given of calculating the efficiency of thermo- 
photoelectric converters with germanium and silicon photocells in 
the temperature range from 1000 to 1300 K, and of the comparative 
analysis of experimental and theoretical values of thermophotoelec- 
tric converter efficiencies. The possibility of developing a thermo- 
photoconverter with a radioisotope source of thermal energy which 
has an efficiency of up to 15% is substantiated. It is shown that for 
effective energy conversion at radiator temperatures of 1000-1300 
K it is necessary to use Ge, GaSb, InAs, PbS and PbTe semicon- 
ducting materials, and to increase to maximum the reflection coeffi- 
cient of the photocell back contact and the radiation blackness. 
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: planning tools library. 
and Development, 


22152 Pg ge 


Si Paul “US Ay. “1981 “Hp. Minnesota Department of 
and Development, 480 Cedar Street, St. 

Paul SIN 55101. Order Number I DE82901475. 
Information is presented for seven energy planning tools. 
Key issues and steps are presented for measures to be taken for the 
following: land use planning; transportation; local government op- 
erations; buildings and development; public participation; renewable 
energy resource development; and financing tools. Forms and sam- 

ples are illustrated. 


22153 Micro- and macroanalytical methods for the deter- 
mination of the specific cumulated on for 
the production of Muenchen, 


consumer goods, Flaschar, W. M 
Germany; Technische University (1979). 155p. (In German). 


As an estimation shows the total share of the final energy 
consumption for the production of goods amounts to more than 
50%. Consequently, the present study is directed toward an impor- 
tant field. Apart from systemizing and confronting methods which 
have already been used it also tries to largely genereralize the prob- 
lems of the specific cumulated energy consumption (SCEC). First, 
the terminolgy of energy and materials balances is fundamentally 
defined and determined. The influencing factors of the SCEC are 
analyzed and presented and the essential variables of energy con- 
sumption are explained with the help of examples. The fundamen- 
tals of cumulation as well as micro- and macroanalytical methods 
for the determination of the SCEC are worked out and discussed. 
The last part of the study shows the application of general methods 
and the solution of special problems when determining the SCEC 
for a particular product as exemplified by the practice of producing 
natural yogurt. 


22154 (NP—2902322) Energy: gp» | = for Minne- 
sota communities. (Minnesota y, Planning 
and Development, St. Paul Plain ‘ in, 108p. Minnesota 

ent of Ener velopment, 480 
Cedar Street, St. ‘MN MN 55101. Order Number 
DE82902322. 

This guidebook is designed to provide a basic energy plan- 
ning process for local officials, planners, and citizens to use in de- 
veloping a comprehensive energy plan for their communities. Rec- 
ognizing the limited resources of many local governments, the gui- 
debook is designed in two parts: the comprehensive planning proc- 
ess, contained in the text chapters; and the Energy Planning Tools 
Library, which describes options and techniques for increasing 
energy efficiency and the use of renewable resources. Communities 
that choose not to take the comprehensive approach can use indi- 
vidual tools as their needs dictate. Communities opting to do com- 
prehensive energy planning can use the tools to support parts of the 
planning effort. 


3201 Buildings 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


REFER ALSO TO CITATION(S) 21122, 21157, 21184, 21273, 21385, 21387, 
21388, 21425, 21995, 22113 


22155 (BFR-R—176-1980) Loss of energy by wind. 
Mattsson, J.O.; Aakerman, J. (Statens Raad foer Byggnads- 
forskning, Stockholm (Sweden)). 1980. 105p. (In Swedish). 
NTIS (US Sales Only), PC A06/MF AOl1. Order Number 
DE82900918. 

An evaluation of three proposals for the city-planning of the 
region of Bulltofta in Malmoe has been made. The heat balance of 
the settlement and the wind climate is described as based on the 
analysis of wind directions and their frequencies. The properties of 
wind which are of importance are the velocity and temperature. 
The wind directions which require minimum consumption of 
energy in buildings are NW, N, and S. The three planning propos- 
als have been analyzed with regard to the wind climate. A special 
theory by Nylund is applied to non-wanted ventilation (leakage). 
The morphometric estimate is in agreement with the theoretical 
calculations. It is shown that city-planning must take wind systems 
into consideration in order to save energy. 


22156 (BMFT-FB-T—80-163-PT-1) Basic investigations 
on heat pumps, Part 1. Final report. Paul, J.; Pfeiffenberger, 
U.; Reichelt, J.; Tolle, A. Univ. (Gesamthochschule) 
(Germany, F.R.)). Dec 1980. 26lp. (MIXED). NTIS, PC 
Al12/MF AOl. 

By means of measurement, calculations, and comparisons, 
heat pump cycles are investigated with respect to heat pump appli- 
cations. The use of computer programs for the determination of 
basic characteristics of heat pumps is discussed. The influence of 
electric motor cooling, lubrication, different refrigerants, speed con- 
trol, and partial load behavior of heat exchangers are shown to be 
of special importance. For absorption heat pumps, solvent/refriger- 
ant mixtures are studied. Additional measurements for heat pump 
operation are described. 


22157 (BNL—51460) Case study of the Mastin double- 
envelope house. Jones, R.F.; Dennehy, G.; Ghaffari, H.T.; 
Munson, G.E. (Brookhaven National Lab., Upton, NY 
(USA)). May 1981. Contract AC02-76CH00016. 75p. NTIS, 
PC A04/MF AO1. Order Number DE82006833. 

An evaluation is made of a double-envelope house of 
Ekose’a design built by Robert Mastin in Middletown, Rhode 
Island. The home has two shells with an airspace between through 
which air can circulate. Performance monitoring of the house in 
the heating season showed that the requirements for auxiliary heat 
are very low, about 2.1 Btu per square foot of floor space per 
degree-day. Design changes are identified which could reduce the 
heating requirement even further. This ranks the house among the 
most energy-efficient building designs available today. It is conclud- 
ed that the low heating needs of the house are due primarily to the 
excellent insulative value of the double shell. 


22158 (CONF-801076—6) Training and certification of 
auditors and inspectors for the Residential Conservation Serv- 
ice program. Baker, M. (Oak Ridge National Lab., TN 
(USA)). 27 Jun 1980. Contract W-7405-ENG-26. 4p. NTIS, 
PC A02/MF A0O1. Order Number DE82002849. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

The Residential Conservation Service (RCS) Program, a title 
of the National Energy Act of 1978, mandates large gas and elec- 
tric utilities to promote customer-related energy use management 
programs. In the implementation of RCS, over 10,000 additional 
auditors, to be employed by utilities, and more than 2000 additional 
inspectors, to be employed by state and local governments, are esti- 
mated to be required. Possibly as many as 33 million residences in 
the United States offer, through retrofits, the potential for signifi- 
cant energy saving in heating and cooling. These auditors and in- 
spectors must have technical skills that match those established for 
engineering technicians, and training programs must be developed 
to meet these needs. The content of these training programs can be 
specified along with the aptitude of candidates. In addition, auditors 
and inspectors will be supervised by engineers. Auditors are also 
expected to motivate the utility customer; however, restraints are 
imperative in order to avoid encouraging unnecessary actions by 
customers. Thus, auditors and inspectors must make recommenda- 
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tions or decisions, that may later serve as a basis for litigation. Ac- 
cordingly, the auditors and inspectors need to be licensed or certi- 
fied by the state to protect the public and, in the case of auditors, 
their employers. A certification program should be based on nation- 
al standards and backed by one or more appropriate professional 
societies. Utilities and state and local governments must participate 
in establishing national certification standards. 


22159 (CONF-801076—7) Building energy use model to 
predict retrofit saving potential. Baker, M. (Oak Ridge Na- 
tional Lab., TN (USA)). Oct 1980. Contract W-7405-ENG- 
26. 4p. NTIS, PC A02/MF AOl. Order Number 
DE82005315. 

From 3. world energy engineering congress; Atlanta, GA, 
USA (15 Oct 1980). 

Retrofitting the existing building stock can result in signifi- 
cant energy savings. One important issue is the amount of energy 
saved per dollar invested. If the results of enenergy savings from 
retrofits are predicted to be highly favorable, a large investment of 
money to achieve the forecasted results could be justified. Many 
proposed measures, however, offer little potential for saving 
energy, and the justified investment of money has to be kept pro- 
portionately low. Heating, cooling, and lighting in residential and 
commercial buildings offer a high potential for energy conservation 
without deprivation of life-style. Some measures, such as attic insu- 
lation, can be accomplished at a low cost to the building owner and 
will significantly reduce the energy required. Other measures re- 
quire a complex assessment. Engineering models can be used to 
predict the energy to be saved by building retrofits. Such models 
are based on the physical dimensions and related data of the struc- 
tures and their historical consumption of energy. Too often, invest- 
ment cost projections have included only the installation costs. 
Costs of program promotion, implementation, and enforcement can 
also be important. The magnitude of these costs and how they are 
distributed often determine the fate of a program. The model ap- 
proach serves as a foundation for decision making. 


22160 (CONF-801120—1) Thermal insulation. McElroy, 
D.L. (Oak Ridge National Lab., TN (USA)). 1980. Contract 
W-7405-ENG-26. 33p. NTIS, PC A03/MF AOl. Order 
Number DE82004102. 

From 1. annual utility conservation conference; New Or- 
leans, LA, USA (16 Nov 1980). 

The presentation includes a discussion on the use of insula- 
tion and a review of information concerning insulation. Insulation 
technical conference and the Materials Research Program spon- 
sored by eleven institutions are mentioned. Thermal performance of 
mineral fiber batts, the design density for loose-fill insulations, and 
insulated recessed light fixtures are discussed. Brief discussions are 
included on cellulosic and urea formaldehyde insulation and load- 
ing insulation by retrofit. An extensive reference list (28 citations) is 
presented. (MCW) 


22161 (DOE/CS/20329—T2) Cost analysis in support of 
minimem energy standards for clothes washers and dryers. 
(Science Applications, Inc., McLean, VA (USA). Energy 
and Environmental Sciences Div.). 2 Feb 1979. Contract 
AC03-78CS20329. 79p. NTIS, PC AOS/MF AOl. Order 
Number DE82003828. 

The results of the cost analysis of energy conservation 
design options for laundry products are presented. The analysis was 
conducted using two approaches. The first, is directed toward the 
development of industrial engineering cost estimates of each energy 
conservation option. This approach results in the estimation of man- 
ufacturers costs. The second approach is directed toward determin- 
ing the market price differential of energy conservation features. 
The results of this approach are shown. The market cost represents 
the cost to the consumer. It is the final cost, and therefore includes 
distribution costs as well as manufacturing costs. 
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22162 (DOE/IR/01234—T1) Mixed strategies for energy 
conservation and alternate energy utilization in 

Final report. Tobias, J.R. (Honeywell, Inc., Minneapolis, 
MN (USA). Energy Resources Center). 6 May 1977. Con- 
tract AC03-76IR0O1234. 680p. NTIS, PC A99/MF AOI. 
Order Number DE82004399. 

The mixed strategy analysis was a tradeoff analysis between 
energy conservation methods and solar energy systems considering 
technical and economic benefits. The objective of the analysis was 
to develop guidelines for: reducing energy requirements; reducing 
conventional fuel use; and identifying economic alternatives for 
building owners. The analysis was done with a solar system in 
place. This makes the study unique in that it is determining the in- 
teraction of energy conservation with a solar system. The study es- 
tablished guidelines as to how to minimize capital investment by re- 
ducing the conventional fuel consumption through either a larger 
solar system or an energy conserving technique. After selecting five 
representative buildings (single family residence, multifamily resi- 
dence, retail store, office building, and school), the energy conser- 
vation techniques were determined for each building from discus- 
sions with experts in the fields of architecture and mechanical sys- 
tems, and a literature survey. The techniques that had the best pay- 
back on conventional systems were then selected for further analy- 
ses. Results were developed for four US cities (Atlanta, Omaha, Al- 
buquerque, New York). Sections of the report describe: a survey of 
key results by building type; the general approach used in the study 
including a presentation of assumptions and basic data; the detailed 
results with discussion by building type for each city studied; alter- 
native case studies with different types of solar systems; and param- 
eters that strongly affect the analysis results. (MCW) 


22163 (DOE/NASA/20270—1) Reliable aerial thermo- 
graphy for energy conservation. Jack, J.R.; Bowman, R.L. 
(National Aeronautics and S Administration, Cleveland, 
OH (USA). Lewis Research Center). Aug 1981. Contract 
AI01-79CS20270. 35p. (NASA-TM—81766). NTIS, PC 
A03/MF AO1. Order Number DE82004957. 

Extensive energy conservation programs are being imple- 
mented throughout the country because prime energy sources are 
dwindling and as a result energy costs are skyrocketing. One 
method currently being used on a large scale to promote energy 
conservation is the aerial thermography survey. Its concept and its 
use for locating sources of energy losses and wasteful energy man- 
agement practices are quite straightforward and very effective 
when the thermography are obtained under proper conditions and 
have good discrimination, that is, structures and energy losses are 
easily and simply discerned in the imagery. However, over the past 
several years, thermography has been acquired with possible ambi- 
guities that have caused confusion in the interpretation of the imag- 
ery. In an attempt to eliminate ambiguities, an operational map is 
presented for clear-sky conditions. This map outlines the key envi- 
ronmental conditions conducive to obtaining reliable aerial thermo- 
graphy. The map is developed from defined visual and heat loss 
discrimination criteria that are then quantized based on flat-roof 
heat transfer calculations. Data from previous NASA and inde- 
pendent contractor thermography are discussed with reference to 
the operational map. Appendixes discuss uncertainties involved in 
selecting values for the parameters used in the analysis. A suggest- 
ed specifications for obtaining an aerial thermography survey is also 
presented. 


22164 (EMD—81-93) Energy-efficient and cost-effective 
equipment should be installed in new government housing. 
(General Accounting Office, Washington, DC (USA). 
Energy and Minerals Div.). 16 Sep 1981. 36p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 
Order Number DE82901937. 

This report discusses the efforts being made and the actions 
that could be taken to make government housing more energy effi- 
cient. The review by the General Accounting Office centered on 
the energy efficiency of equipment installed by builders of new 
homes. Equipment considered included central air conditioners, nat- 
ural gas furnaces, and water heaters. Life-cycle cost analysis was 
used to compare equipment of different energy efficiencies. Results 
of the review are discussed. GAO recommends that agencies that 
directly or indirectly pay the utility costs of housing they own or 
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subsidize require the installation of higher efficiency equipment 
through administrative procedures. GAO also recommends that in- 
stallation of this equipment be encouraged among builders and 
buyers of government insured and guaranteed housing. (MCW) 


22165 (EMD—82-2) Uncertain quality, energy savings, 
and future production hamper the w program. 
Bowsher, C.A. (General Aeesustin Office, Washi 

DC (USA)). 26 Oct 1981. 51p. General Accounting 

P.O. Box 6015, Gaithersburg, MD 20760. Order Number 
DE82901896. 

Report to the Congress by the Comptroller General of the 
United States. 

The program effectiveness, energy savings, an accounting by 
state of program expenditures, and compliance monitoring were re- 
viewed by the US General Accounting Office. In this report, three 
regional offices and six states within the ten DOE regions were re- 
viewed. Additionally, 18 local administering agencies (LAA) were 
visited and 75 homes weatherized with DOE funds were inspected. 
This report includes the DOE regional offices in Chicago (Region 
V), New York (Region II), and San Francisco (Region IX). At 
DOE headquarters and in the three DOE regional offices, legisla- 
tion; program regulations, policies, and procedures; program finan- 
cial and progress records and reports; internal audit ~~ and 
other pertinent program documents, correspondence, and studies 
were analyzed. The effect of the fiscal year 1982 budget —_— 
on the low-income weatherization program is addressed. 
mendations for improvement are suggested by US GAO. 


22166 (EPRI-EA—2084, pp 21.1-21.27) Cogeneration: an 
appropriate techno for energy conservation. Sternlicht, 
B.; Colosimo, D. (Mechanical Technolo 

NY). Oct 1981. NTIS, PC A99/MF AOl. Order Number 
DE82900985. 

In Cogeneration and central station generation. 

Arguing that smaller scale appropriate energy technologies 
are available which could result in meaningful energy savings, three 
appropriate cogeneration technologies are examined and compared. 
These are: on-site power units which supply heat, mechanical 
power, and electricity for buildings using heat pumps for space 
heating and cooling; bottoming cycle industrial waste heat utiliza- 
tion, e.g., generating electric power using waste heat and an organ- 
ic Rankine cycle power system; and using industrial wastes as a fuel 
in cogenerating systems, which accomplishes both waste disposal 
and power and heat generation. It is concluded that prototype dem- 
onstrations of these technologies should be funded, and that these 
relatively small scale measures can be very important to national 
goals of energy conservation. (LCL) 


22167 (INKA-Conf—79-402-003) Rational utilization of 
gas by new gas technologies and equipment. Description of 
modern gas appliances, gas-fuelled heat pumps, central house- 
hold wt A units, gas-fuelled air conditioning units, plant op- 
timization. Doering, H. (Ruhrgas A.G., Essen (Germany, 
F.R.)). 1979. 8p. German). (CONF-7909229—1). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82900954. 

From Information meeting on natural gas in thermal engi- 
neering; Boeblingen, F.R. Germany (20 Sep 1979). 

Among the technical newly developed and advanced units 
with low energy consumption, especially on the private and com- 
munity sectors, natural gas is gaining more and more importance. 
As a new development the setting up of a household heat centre 
might be named, in which the total heat demand of a household is 
met centrally through a natural-gas-circulatory heater with warm 
and hot water as heat media. In energy generation by utilizing am- 
bient heat in heat pump systems, stationary gas motors as driving 
aggregates for large heating performances above 150 kW were seen 
to be very useful. The new creations also include compression or 
absorption heat pumps for less performance in which natural-gas- 
driven car engines from serial production are used. 
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22168 (LBL—6840-Rev.) TWOZONE users manual. 2nd 
edition. Gadgil, A.J.; Gibson, G.; Rosenfeld, A.H. (Law- 
rence Berkeley Lab., CA (USA)). Oct 1981. Contract W- 
7405-ENG-48. 123p. NTIS, PC A06/MF AOl. Order 
Number DE82005143. 

TWOZONE, written in the summer of 1975, analyzes the 
heating and cooling loads of single family residences for the pur- 
pose of investigating the effect on energy consumption of various 
changes in building design, construction and management. The pro- 
gram evaluates the annual energy demand taking into account (1) 
various amounts, types, and locations of glass areas in a house; (2) 
different wall and roof constructions; (3) various amounts and loca- 
tions of insulation; (4) scheduled thermostat settings; (5) other 
changes in the building envelope. The model differentiates between 
the thermal behavior of the north and south zones of a house. 
(Hence the name TWOZONE). This manual describes the most 
recent version of TWOZONE (version BLUEL) implemented in 
November 1977. (A revised version, 1980, removed some of the 
program bugs). This version includes many new features (e.g., ven- 
tilation strategies, evaporative cooler, improved air conditioner al- 
gorithm, ability to read Cal-ERDA weather tapes, user-specified 
tilting of the roof, an economics subroutine, etc.). Advantages and 
disadvantages, the input deck, the output, and a sample output are 
discussed. A dictionary of variables for TWOZONE, important 
variables in TWOZONE subroutines and functions, and subroutine 
and function program descriptions are included. 


22169 (LBL—13480) Electrodeless fluorescent lamp. 
Final report. (Lawrence Berkeley Lab., CA (USA); Litek 
International, Inc., Hayward, CA (USA)). Oct 1981. Con- 
tract W-7405-ENG-48. 24p. NTIS, PC A02/MF A0O1. Order 
Number DE82005147. 

The purpose of the research was to develop, test, and deliv- 
er ten prototype energy-efficient light bulbs. The Litek lamps, de- 
livered to LBL on September 30, 1981, were electrodeless fluores- 
cent light bulbs which employ a solid-state radio frequency elec- 
tronic driver to excite a mercury vapor gas discharge which, in 
turn excites a conventional fluorescent phosphor layer to produce 
visible light. Information on the design and development of the 
lamp is briefly summarized. The marketing research plan, including 
prior marketing research efforts, is discussed. (MCW) 


22170 (NASA-CR—164003, pp 58-88) A_ sensitivity 
model for energy consumption in buildings. Part 1: Effect of 
exterior environment. Lansing, F.L. Feb 1981. NTIS PC 
A09/MF AO1. 

In Telecc ications and data acquisition. Progress 
report, November-December 1980. 

A simple analytical model is developed for the simulation of 
seasonal heating and cooling loads of any class of buildings to com- 
plement available computerized techniques which make hourly, 
daily, and monthly calculations. An expression for the annual 
energy utilization index, which is a common measure of rating 
buildings having the same functional utilization, is derived to in- 
clude about 30 parameters for both building interior and exterior 
environments. The sensitivity of a general class building to either 
controlled or uncontrolled weather parameters is examined. A hy- 
pothetical office type building, located at the Goldstone Space 
Communication Complex, Goldstone, California, is selected as an 
example for the numerical sensitivity evaluations. Several expres- 
sions of variations in local outside air temperature, pressure, solar 
radiation, and wind velocity are presented. 





22171 (NP—2900772) Feedback and household energy 
use. Mauser, G.A.; Kendall, K.W.; Filiatrault, P. (Simon 
Fraser Univ., Burnaby, British Columbia (Canada). Dept. of 
Economics and Commerce). Jun 1979. 71p. NTIS (US Sales 
Only), PC A04/MF A0O1. Order Number DE82900772. 

The literature is reviewed relevant to the use of (a) informa- 
tion campaigns through the mass media; and (b) immediate feed- 
back about the results of consumer behavior, to influence consumer 
energy use. The study focuses on residential energy use. (MHR) 
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22172 (NP—2900957) Heat pumps in residential build- 
ings with special regard to tested experience with a ground-to- 
water heat used for heating a two-family-house. Merk, 
W.E.; Rinck, T.; Ruhm, D. (Landesoberbergamt Nordhein- 
Westfalen, Dortmund (Germany, F.R.)). 1979. vp. (In 
German). NTIS (US Sales Only), PC A03/MF A01. Order 
Number DE82900957. 

A functional description of heat pump systems in general 
and a survey on the capacity of the heat sources air, water, and soil 
is followed by a comparison of the annual energy balances of heat 
pump heating systems with those of oil heating systems. The de- 
tailed description of a residential building equipped with a monova- 
lent ground-to-water heat pump goes to prove the capacity of this 
system by means of the results of tests and measurements made 
during the heating period of 1976/1977. 30 W/m? soil surface are 
given as the mean abstraction capacity. A compact laying of heat 
exchanger tubes < = 40 cm will reduce investment costs. Finally, 
the author considers the consequences brought about by using heat 
pumps in housing projects. 


22173 (NP—2900962) How much electric power do we 
need in households. Will a reduction of household power con- 
sumption change the energy supply situation in the Federal 
Republic. A draft generic model of demand analysis. Informa- 
tion on energy and environment, Part A, No. 12. Krueger, 
E.H.; Schuh, U. (Bremen Univ. (Germany, F.R.)). Jun 1980. 
59p. (In German). NTIS (US Sales Only), PC A04/MF 
AOl. Order Number DE82900962. 

After explaining the problems of prognoses and some basic 
facts of energy consumption, the demand analysis is carried out in 
which the present consumption by large units in households is dealt 
with individually. Some advice to reduce the energy need of these 
units are also given. By refining to corresponding figures the author 
states that by changing to more energy-efficient units, the national 
primary energy turn-over is being lowered approximately by that 
amount for which the capacity of the power plants is planned to be 
increased during the next decade. It is important that the introduc- 
tion of such units on the market is supported by such a motivation 
of producers and consumers. 


22174 (NP—2901538) Expanded revision of effective U- 
values: U-values for opaque wall sections, glazing, and passive 
solar wall types. Final report. Robertson, D.K. (New Mexico 
Univ., Albuquerque (USA). New Mexico Energy Inst.). 
Nov 1981. 68p. (EMD—2-68-1111). New Mexico Energy 
Institute, 117 Richmond Dr., NE, Albuquerque, NM 87106. 
Order Number DE82901538. 

Effective U values are a measure of average building compo- 
nent thermal performance. This report presents tables of effectivee 
U values for twenty opaque wall sections, single, double, and triple 
glazing, and eight types of passive solar walls. These values repre- 
sent an improvement over the original calculations due to an updat- 
ed, experimentally verified computer code, a better climatological 
classification scheme, more region-specific weather data sets, and 
analysis performed over the entire heating season. The results em- 
phasize the fact that building envelope components are passive 
solar heating devices whose performance is sensitive to thermal 
mass storage capability and absorbed solar radiation. 


22175 (NZERDC—62) Standard weather data for New 
Zealand. Blackwell, F.N. (New Zealand Energy Research 
and Development Committee, Auckland). May 1981. 25p. 
NTIS (US Sales Only), PC A02/MF AO1. Order Number 
DE82901427. 

To accurately predict the performance of air conditioning 
and other equipment it is essential to have some indication of 
hourly weather conditions during a design day. Often assumptions 
must be made regarding this from very simple meteorological data. 
There is detailed data available for the main centers in the form of 
hourly readings of dry bulb and wet bulb temperature but outside 
these areas readings are limited to either 3-hourly or daily. It is pos- 
sible to make reasonably accurate predictions of typical days from 
simple data and the purpose of the present report is to suggest pos- 
sibilities and to provide appropriate computer algorithms. Both the 
warmer and the colder design conditions are investigated as well as 
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solar data. It is also necessary to be able to predict energy con- 
sumption for air conditioning systems and this is possible using data 
for a typical year obtained from weather tapes stored in a computer 
or alternatively by the use of typical days similar to those men- 
tioned above which produce approximately the same statistical dis- 
tribution of hourly temperatures and humidities as occur in a typi- 
cal year. Such a system allows comparison between differing air 
conditioning systems to considerable accuracy, enables reasonable 
prediction of energy consumption for a typical year and allows cal- 
culation of energy consumption using minimal data and computer 
time. The algorithm can also be used to predict the performance of 
cooling equipment, engines and building temperatures. The basis for 
a weather algorithm, and data on average, minimum, and maximum 
daily temperatures for each month at various locations in New Zea- 
land and on relative humidities are presented. 


22176 (PB—81-229304) Energy conservation in museums, 
Ucar, M.; Doering, G.C.; Rizzuto, J. (Syracuse Univ., NY 
(USA)). Jul 1980. 174p. NTIS, PC A08/MF AO1. 

This report describes the results of an investigation of 
energy use in museums, considering their special relative humidity, 
temperature and lighting requirements. The report also includes an 
energy consumption data base for more than 50 institutions across 
New York State, and identifies specific opportunities for energy 
conservation in ten different museums. The project includes a study 
of potential funding sources to which museums can apply for fi- 
nancing energy conservation measures. Sources of technical assist- 
ance and information are also identified. The benefits to be derived 
from an energy audit and conservation program are emphasized in 
the report, and a methodology for a self-audit which could serve as 
a first step in initiating an overall energy conservation program is 
provided. 


22177 (PB—81-243206) Investigations on using the earth 
as a natural heat source for heat pumps. Final report. Niever- 
gi. P.G.M.; van der Brugh, J.H.A.M.; van der Horst, J.F.; 


ree AD. (Hoofdgroe Maatschappelijke Technolo- 
TNO, —— (Netherlands)). Nov 1978. 120p. 
TIS, PC A06/MF AOl1. 

To eliminate some shortcomings of existing analytical design 
methods a computer model based on a finite element method has 
been drawn up with which the thermal performance of a horizontal 
earth heat exchanger and the surrounding soil volume can be calcu- 
lated. With this model heat extraction from and heat storage in the 
earth have been calculated for conditions as prevail in the Nether- 
lands. 


22178 (PB—81-243214) Frosting and defrosting behavy- 
jour of outdoor coils of air-source heat pumps; condensed 
report. Bouma, J.W.J. (Hoofdgroep Maatschappelijke Tech- 
nologie TNO, Apeldoorn (Netherlands)). Feb 1981. 35p. 
NTIS, PC A03/MF AOl1. 

Tn this report the results and conclusions are given of an in- 
vestigation into the behaviour of outdoor coils of air-source heat 
pumps during frosting and defrosting. The aim of the investigation 
was to get an insight into the factors influencing coil behaviour and 
to make recommendations and give directives regarding design and 
operation of heat pump coils operating under frosting condition. 


22179 (PB—81-245805) Experimental investigations 
about using the earth as a heat storage medium and as a heat 
source for heat pumps. Final report. Nievergeld, P.; Kop- 
— A.; van der Brugh, J. (Hoofdgr oe Seer pelij 

echnologie TNO, + (Netherlands)). Mar 1981. 
85p. NTIS, PC A05/M AOl 

The main purpose of the experimental investigation was to 

verify the computer program for calculating horizontal earth heat 
exchangers under practical conditions. The heat extraction from 
and the temperature distribution in the earth around the tubes of a 
horizontal earth heat exchanger were measured. 


22180 (PB—81-247082) Energy saving by the use of cur- 
tains and window sill. Bossers, P.A.; Dubbeld, M.; Maaskant, 
P. (Instituut voor Milieuhygiene en Gezondheidstechniek 
TNO, Delft (Netherlands)). Dec 1978. 72p. NTIS, PC A04/ 
MF AOl1. 
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effect of using curtains, net curtains, indoor sunshading devices, 
width of window sill and the location of radiators, on the heat loss 
through the facade. The report deals mostly with common situa- 
tions in the Netherlands. 


22181 (PB—81-807455) Thermal insulation for residential 
homes. 1964-June, 1981 (citations from the NTIS Data Base). 
Report for 1964-Jun 81. (National Technical Information 
Service, Springfield, VA (USA)). Jul 1981. 271p. NTIS PC 
NO1/MF NO1. 

Materials and installation methods for thermal control of 
residential buildings are investigated in these Federally-funded re- 
search reports. The thermal efficiency of window glass, cellular 
materials, glass wool, fibers, wood, and other insulating materials is 
reviewed. (This updated bibliography contains 262 citations, 75 of 
which are new entries to the previous edition.) 


22182 (PB—81-807463) Thermal insulation for buildings. 
1970-June, 1981 (citations from the Index Data 
Base). as for 1970-Jun 81, (National Technical Informa- 
tion Service, — VA (USA)). Jul 1981. 315p. NTIS 
PC NO1/MF 

Materials and methods for thermal insulation of buildings are 
investigated in these reports gathered in a worldwide literature 
survey. Residential buildings, farm structures, and factories are re- 
searched for insulation effectiveness and optimization. (This updat- 
ed bibliography contains 308 citations, 66 of which are new entries 
to the previous edition.) 


22183 (PB—81-807661) Total energy systems for build- 
ings. 1970-July, 1981 (citations from the Engineering Index 
Data Base). Report for 1970-Jul 81. (National Technical In- 
formation Service, Springfield, VA (USA)). Aug 1981. 
125p. NTIS PC NO1/MF NO1. 

Technology for total energy systems as applied to residential 
complexes and industrial plants is discussed in these citations from 
worldwide research. These systems employ a primary source of 
energy, such as oil, natural gas, or solar heat to provide compre- 
hensive energy requirements in the form of light, heating, cooling, 
air conditioning, drying, process heat, and power for an industrial 
plant or for a commercial or public building. Included are schemes 
for electricity generation, waste heat recovery, and direct power 
drive of mechanical equipment coupled to a prime mover. Integrat- 
ed Community Energy Systems (ICES) and Modular Integrated 
Utility Systems (MIUS) are covered, including studies on gas tur- 
bines for use in MIUS systems, and computerized simulation stud- 
ies. (This updated bibliography contains 116 citations, 19 of which 
are new entries to the previous edition.) 


22184 (PUB—425) Computerized, instrumented, residen- 
tial analysis (CIRA). Sonderegger, R.C.; Garnier, J.Y.; 
Dixon, J.D. (Lawrence Berkeley Lab., CA (USA)). Nov 
1981. Contract W-7405-ENG-48. 8p. NTIS, PC A02/MF 
A01. Order Number DE82004560. 

Computerized, Instrumented, Residential Analysis (CIRA) is 
a user-friendly program developed for microcomputers. More pre- 
cisely, CIRA is a collection of programs related to building energy 
analysis and designed for a wide variety of microcomputers. It cou- 
ples the state-of-the-art in interactive features with the latest devel- 
opments in simplified computer models of building energy analysis. 
Descriptions are presented on how to use CIRA to describe house 
characteristics needed for energy analysis. Energy consumption cal- 
culations are briefly discussed. Microcomputer requirements neces- 
sary to run CIRA are noted. 


22185 (VTT-LVI—49) Possibilities of reducing the venti- 
lation energy losses in blocks of flats. Railio, J. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). LVI-teknii- 
kan Laboratorio). May 1980. 159p. (In Finnish). NTIS (US 
Sales Only), PC A08/MF A0Ol. Order Number 
DE82900928. 

The share of ventilation is about one half of all energy losses 
in blocks of flats. In this report, possibilities of reducing the ventila- 
tion energy losses are studied. The annual cost of these losses in 
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blocks of flats is almost 1000 million Finnish marks. The ventiiation 
systems in blocks flats are: natural ventilation (older buildings, 
about 40 to 50% of the whole stock); mechanical exhaust (5 to 
60%, mainly in new blocks of flats), often with basic and forced air 
flows; balanced mechanical supply and exhaust, only in a few build- 
ings, with or without heat recovery. The possibilities of reducing 
ventilation energy losses are: (1) reducing air change rates: recircu- 
lation (can be combined with warm air heating systems), regulating 
of ventilation or air distribution in time and space, and (2) heat re- 
covery from exhaust air. New ventilation systems and variations of 
old systems, which can be used or developed, are analyzed in the 
system analysis. Accurate performance analyses (and especially cost 
analyses) are practically impossible because of many new, yet unde- 
veloped components. It is, however, obvious that there is no system 
that would be the best in every building; many factors have their 
influences on the choise of ventilation system (e.g. heat energy 
source, height of the building). In old buildings the alternatives are 
often very limited. The following systems and components should 
be most urgently developed: (1) systems and components for warm- 
air heating, (2) heat recovery systems especially for old buildings, 
(3) control devices for the distribution of exhaust air (first manual, 
later automatic), and (4) controlled supply air intakes through the 
building envelope. 


22186 Unique, low-energy air-conditioning system using 
naturally-frozen ice. Kirkpatrick, D.L.; Masoero, M.; Soco- 
low, R.H.; Taylor, T.B. (Princeton Univ., NJ). Proceedings 
of the Annual Meeting - American Section of the International 
Solar Energy Society; 4.1: 535-539(1981). (CONF-810509— 
(Vol.1)). Philadelphia, PA, USA (26 May 1981). 

An effective low-energy-consumption air-conditioning 
system, using naturally-frozen ice as the heat sink, has been success- 
fully demonstrated. During the summer of 1980, a test building at 
Princeton University was cooled using ice frozen during the previ- 
ous winter. The ice is produced outdoors by spraying water into 
winter air, and stored until summer in an excavated reservoir under 
an insulating blanket. During the air-conditioning season, melt 
water from the bottom of the lined, ice-filled reservoir is pumped 
through a conventional water-to-air heat exchanger within the con- 
ditioned space, to provide air cooling and dehumidification. The 
water warmed in the exchange is returned to the reservoir, to be 
recooled to 0°C by the remaining ice. This approach not only sig- 
nificantly reduces the total energy required to produce a given 
cooling effect relative to other means in current use, but also shifts 
the time of major energy use away from the electric utility's 
summer load peak period 


-— Electronic ballast improves efficiency. Verderber, 
R.R. (Univ. of California, Berkeley). Electrical Consultant; 
22-26(Nov 1980). 

As part of a DOE program, the performance of various elec- 
tronic ballasts for fluorescent lamps have been evaluated relative to 
high quality core-coil ballasts under similar ambient conditions. The 
results of this investigation are reported. Real energy savings can 
exceed 40% while comfort and quality of illumination are im- 
proved. A detailed comparison of two types of ballast is presented. 
Voltage effects and temperature effects as well as dimming features 
are discussed. Light levels, power energy consumption, and day- 
lighting are also treated. It is concluded that, with the electronic 
ballast, an annual payback of $8.20/yr is possible as compared to 
the core-coil ballasted fluorescent lamp. Further, much greater 
flexibility in use is possible with the electronic ballast equipped 
lamp. (MJJ) 


22188 Load development simulation and synthesis of the 
electricity consumption of households with regard to balanc- 
ing problems. Piller, W. Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1980). vp. (In German). 

A novel computer-aided synthesis model is developed and 
derived which - for a random number of consumer groups of the 
most different structures - permits statements on the daily load vari- 
ations and their statistical deviations as well as on the anticipated 
probabilities of possible peak load variations. After a detailed de- 
scription of the development of the model an estimation of errors is 
given and the determination of the input data as well as of the test 
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object (a residential building with 34 dwelling units) with the help 
of measuring techniques are explained. The practical application of 
the model and the comparison with measured and reference data 
prove to be rather consistent, however, the results of the model 
offer much more informative data and breakdowns. Finally some 
suggestions are made for the application of the synthesis model and 
for a possible improvement of the method. 


22189 Air infiltration in buildings. Sherman, M.H. 
Berkeley, CA; Univ. of California (1980). 246p. University 
Micro Order No. 81-13,187. 

Thesis (Ph. D.). 

It has recently been shown that infiltration (the flow of air 
through leaks in the building envelope) is a critical factor in energy 
loss in buildings and merits concentrated research effort if national 
energy conservation goals are to be served. We know, that the 
energy loss due to infiltration is between 6% and 9% of the total 
energy budget for the nation. A physical model of infiltration in 
buildings has been developed. Problems associated with commonly- 
used tracer gas methods for measuring infiltration were examined in 
detail. A simple model of the hydrodynamics of typical leaks in the 
building envelope was devised to study the physical processes of 
infiltration (i.e., the flow of air through cracks in the structure of 
the building). Finally, a method for quantifying the leakage of the 
building envelope (the quantity analogous to envelope thermal con- 
ductance) was developed. Our model, was used to predict the infil- 
tration at 15 separate sites. Pressurization was used to calculate 
leakage area which, in turn, was used to calculate infiltration. Find- 
ings were compared to direct measurements of infiltration at these 
sites. Agreement between the model and direct measurement by 
tracer gas was good. This model can be used in large programs that 
model building performance, or it can be used by the policymaker 
to estimate the effect that certain regulations concerning leakage or 
leakage retrofits might have on infiltration. In this way, a simple 
leakage measurement (or estimation) replaces the costlier and more 
complex direct infiltration measurement as the experimentally meas- 
ured quantity. Limitations of the model and directions for future re- 
search in this area are indicated. 


22190 Legislation on the conservation of <7 in build- 
= in the Federal Republic of Germany and Europe. Facts 

backgrounds. Karlsruhe, Germany; 
Goshicteenatamoamame Energie, Physik, Mathematik 
(1978). 3p. (In German). 


3202 Transportation 


REFER ALSO TO CITATION(S) 22244, 22255, 22265, 22267 


22191 (PB—81-228777) Review gS evaluation of auto- 
motive fuel conservation technologies. Final summary report 
Mar 79-Mar 81. Marek, S.; Rohter, L.; Viergutz, O.J. (IIT 
Research Inst., Chicago, IL (USA)). Mar 1981. 138p. NTIS, 
PC A07/MF AOl. 

In response to a legislative mandate to improve automotive 
fuel efficiency, NHTSA identified areas to be researched and ana- 
lyzed to determine the costs, feasibility and impacts on various seg- 
ments of the population. In all, nine tasks were completed and re- 
ported in individual reports. This final report presents a summary 
of the program and a brief description of the results. The reports 
discussed in this report include: ‘Passenger Car/Pedestrian Impact 
Protection System Evaluation’, ‘Implementation Analysis of Brake 
Inspectability Requirements’, ‘Proposed Rear View Mirror Charac- 
teristics and Costs’, ‘Cost Analysis for Upgraded Passenger Car 
Rear Signal Lighting Requirements’, ‘Vehicle Weight/Cost Opti- 
mization’, ‘Cost and Economic Impact of Tire Reserve Load Re- 
quirements’, ‘Implementation Analysis for Daytime Use of Head- 
lights’, "Weight and Detailed Process Cost Study of 1981 Chrysler 
K-Car (Reliant/Aries) Components’, ‘Impact of Upgraded FMVSS 
105 on the Economy of Operation of the 1979 LDT Fleet’, ‘Cost, 
Producibility, and Feasibility Studies of Specific Automotive Sys- 
tems’. 
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22192 (PB—81-233850) Highway fuel economy study. 
Final report Sep 79-Mar 81. Mason, R.L.; Zub, RW. (De- 
partment of Transportation, Cambridge, MA (USA). Trans- 
op eny Systems Center). Jun 1981. a35p. NTIS, PC A08/ 

In 1979, the National Highway Traffic Safety Administration 
(NHTSA) with support from the Federal Highway Administration 
(FHWA), convened a Task Force to develop a base of information 
on the effects of the 55 MPH speed limit. This report addresses the 
fuel consumption changes attributable to speed reduction and com- 
pliance with the 55 MPH speed limit. It also discusses the effects of 
vehicle size and type, and driver-controllable functions on vehicle 
fuel economy at highway speeds. Most of the analytical work in 
this report is related to passenger cars and light trucks. However, 
medium and heavy trucks, primarily commercial in application, 
have been included in the highway fuel economy analyses. 


22193 (PB—81-245359) Consumer orientations toward 
fuel efficient vehicles: executive summary. Final report Feb 
78-Nov 80. Kernish, R. (National Analysts, Inc., Philadel- 
phia, PA (USA)). Mar 1981. 25p. NTIS, PC A02/MF AOl. 

This study investigates consumer reactions both to specific 
vehicle design changes, and more generally, to the Corporate Aver- 
age Fuel Economy (CAFE) regulations and the energy supply situ- 
ation which motivated their implementation. 


22194 (PB—81-245367) Consumer orientations toward 
fuel efficient vehicles: final — Report for Feb 78-Nov 80. 
Kernish, R. (National Analysts, Inc., Philadelphia, PA 
(USA)). Mar 1981. 118p. NTIS, PC A06/MF AOl1. 

This study investigates consumer reactions both to specific 
vehicle design changes, and more generally, to the Corporate Aver- 
age Fuel Economy (CAFE) regulations and the energy supply situ- 
ation which motivated their implementation. 


22195 (PB—81-246654) Consumer behavior towards fuel 
efficient vehicles. Volume II. Final report Oct 77-Mar 81. 
Heisler, J.T.; Groeneman, S. (Market Facts, Inc., Arlington, 

A (USA). Public Sector Research Group). Mar 1981. 
127p. NTIS, PC A07/MF AOl1. 

The Energy Policy and Conservation Act of 1975 requires 
fuel efficiency standards through Model Year 1985 and requires 
that economic practicability (e.g., marketability, consumer impact) 
be considered in miles per gallon formulations. The purpose of this 
research is to develop information on likely market response to var- 
ious vehicle design and performance changes to minimize the possi- 
bility of market rejection. The report is based on focus group dis- 
cussions and consumer experiments with drivers in different vehicle 
size classes. Analysis focuses on the believability of the energy 
crisis and concern about its effects, the acceptability of possible fuel 
economy options, consumer preferences with respect to vehicles 
embodying selected design and engineering changes, and predicted 
purchase and usage patterns under different future scenarios. 


22196 (PB—81-247553) Augmentation of research and 
analysis capabilities for timely support of automotive fuel 
economy activities. Final report Oct 77-Jan 78. Siegel, H.M.; 
Schwarz, R.; Andon, J.; Gerstenberger, T.; Renner, R. 
(South Coast Technology, Inc., Dearborn, MI (USA)). Mar 
1981. 412p. NTIS, PC A18/MF AOl1. 

A series of studies were conducted in support of the Office 
of Research and Development of the NHTSA in areas of auto- 
motive design and technology that could affect fuel economy. Nine 
such studies were carried out and included assessments of spark ig- 
nition engine; fuel economy improvement potential; potential of 
changes in rolling resistance, aerodynamic drag, accessory load and 
lubricants. Other studies included a study of the potential of alter- 
nate engines, a compilation of literature, and a preliminary assess- 
ment of diesel particulates. In addition to conducting studies based 
on a literature review and analysis, there were two hardware stud- 
ies conducted in the form of teardown studies of selected passenger 
car (Ford Fairmont) and light truck (Chevy Luv) models. 


22197 Acceleration switch. Abbin, J.P.; Middleton, J.N.; 
Schildknecht, H.E. (to De ent of Energy). US Patent 
4,266,107. 5 May 1981. Filed date 20 Aug 1979. vp. 
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The disclosure relates to an improved acceleration switch, of 
the type having a mass suspended within a chamber, having little 
fluid damping at low G levels and high fluid damping at high G 
levels. 


22198 Transport and energy. London, 
Telford Limited 
Telford Limited, 
England 


d; Thomas 
1981). 130p. (CONF-8011135—). Thomas 
.O. Box 101, 26-34 Old Street, London, 


From Conference on transport and energy; London, UK (17 
Nov re - 
A separate abstract was prepared for each of eleven papers. 
Sel ate ene dates or ee 
will appear in Energy Abstracts for Policy Analysis 
(EAPA). (MCW) 


energy over the next 
twenty years: for transport fuels in the UK. 
Cluer, A. pp 9-27 of Transport and energy. London, Eng- 
land; Thomas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

This paper examines the background to the present world 
situation in regard to the supply of liquid hydrocarbon fuels for 
transport purposes. It then considers the availability of conventional 
crude oil as a source of transport fuels over the next 20 years, and 
comments on the technologies, lead times, and costs of producing 
similar liquids in significant quantities in this time span from syn- 
thetic crudes derived from coal, tar sands, heavy oil, and shales. It 
concludes that world availability of conventional crude oil is al- 
ready at or near its peak, and that substitution by syncrudes from 
other sources is not likely to increase this availability greatly. From 
around the 1990's it is expected that liquid hydrocarbons from more 
expensive sources such as less accessible offshore oil, tertiary recov- 
ery projects, and syncrudes will form an increasing proportion of 
total world availability. By 2000, crude oil from all sources is likely 
to cost two or three times more to produce (in today’s money 
values) than at present. It demonstrates that there is an urgent ne- 
cessity for conservation in consumption of transport fuels. Energy 
conservation and substitution should also be increasingly practised 
in all fields other than transport, so as to reserve the maximum 
availability of petroleum liquids for those uses where established 
technologies make them especially suitable, i.e., transport and 
chemical feedstocks. Transport fuels could be made available in 
greater volume and at considerably higher cost than at present, by 
increasing conversion capacity of such processes as catalytic and 
hydro-cracking in refineries not now having them. This is only pos- 
sible if other demands on oil are met from alternative energy 
sources which themselves have long lead times are expensive, and 
face strong environmental opposition. 


22199 A 


Future demand for transport by road. Dick, A.C. 
pp op 29-42 of Transport and energy. London, England; 
omas Telford Limited (1981). 
From Conference on transport and energy; London, UK (17 
Nov 1980). 
is paper examines the forecasts for road travel in Great 
Britain within the context of current government policies. The 
growth in road traffic over recent years is reviewed in the context 
of general changes in the economy and in particular, fuel prices. 
The factors that are considered to influence road travel by passen- 
gers and freight are identified and views of the future trend in these 
factors are postulated. The procedures currently used for preparing 
the National Traffic Forecasts for private vehicular movements are 
reviewed. The paper concludes that, on the basis of current expec- 
tation, the future will evolve from the existing situation - therefore 
fuel prices have little effect, compared with other uncertainties 
(principally economic growth) on future travel demand. If, on the 
other hand, there are traumatic changes then modelling procedures 
are inappropriate. The National Forecasts for 2010, even on the 
basis of low economic growth combined with major increases in 
the real price of fuel (price per gallon paid in 2010 by motorists in 
constant prices being nearly 5.5 times that in 1978) state that there 
will be an increase of 29% in all road traffic (excluding two-wheel- 
ers). 
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22201 Future demand for rail transport. Prideaux, 
J.D.C.A. pp 43-50 of Transport and energy. London, Eng- 
land; Thomas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

An overall assessment of the future demand for railway 
transport in the United Kingdom is presented. Factors which 
appear to determine the use made of the railway are covered. Past 
trends in passenger traffic, the major determinants of passenger traf- 
fic levels, the freight market, competition, and the railway network 
are considered. It is concluded that the level of use made of the 
existing railway will remain constant or increase slightly 
over that of the past 20 years. (MCW) 


Future demand for transport by air. Turner, D.W. 
op 51-64 of Transport and energy. London, England; 
omas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

Tae dvedhianediel of ie witha Sea: tans died 
persistent growth, both for the movement of passengers and cargo, 
despite major economic and political upheavals throughout the 
world in recent years. The paper reviews the patterns of growth 
for the UK industry, analyzes the main factors that have contribut- 
ed to it, and explores the potential for the future against a back- 
ground of rising fuel prices and identifiable market limitations. 


Reducing road transport’s dependence on oil. Lind- 
say, R.; eas R.C. pp 65-73 of Transport and energy. 
London, England; Thomas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

The events of 1973 and, more recently, 1979 have empha- 
sized UK's dependence upon oil as a source of road transport fuels. 
This paper presents some thoughts on the future for both conven- 
tional and unconventional fuels with a description of their advan- 
tages and disadvantages. A brief comparison of various alternative 
prime movers is made and it is concluded that the internal combus- 
tion engine will continue to dominate the road transport scene into 
the next century. The role of the individual, industry, and govern- 
ment is discussed and the paper underlines the need for early action 
if future difficulties are to be avoided. 


22204 Reducing transport’s dependence on oil with a 
railway technology. Wickens, A.H. pp 75-80 of T. 
“i98 aed London, England; Thomas Telford Limited 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

The purpose of this paper is to discuss aspects of the devel- 
opment of railway technology which will contribute to a reduced 
dependence on oil as a source of energy. There are two main 
strands to avoiding the use of oil in transport. Firstly, the actual use 
of energy in any form can be minimized subject, of course, to eco- 
nomic and technical constraints. Secondly, technologies can be 
chosen which rely less on liquid fuels and more on the generation 
of power by alternative sources of energy. In this paper, three main 
areas of technical development are discussed. Firstly, the scope for 
improvements in vehicle design in order to reduce energy con- 
sumption is outlined - present limitations described and current re- 
search to diminish these limitations reviewed. Secondly, the contri- 
bution of modern control, computing, and microelectronic technol- 
ogy - telematics - are considered. Then, finally, the role of the var- 
ious forms of traction are examined. Of course, energy costs as such 
are not the only driving force behind current technological devel- 
opment. Improvements in quality of service, labor costs, social con- 
siderations, environmental impact, land-use, availability of other 
scarce resources all combine to influence technical, economic, and 
financial terms. The topics discussed here are concerned with as- 
pects of railway technology which seem certain of intensive devel- 
opment because they contribute not only to energy efficiency but 
also to overall technical and economic performance. 


22205 Reducing air transport's dependence on oil. 
Whitby, R.H. pp 81-92 of ee and energy. London, 
England; Thomas Telford Limited (1981). 
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From Conference on transport and energy; London, UK (17 


Nov 1980). 

i ioiinse tehsil inci datie eennins nitrites tia inlinn 
and are being taken to reduce fuel consumption of existing fleets; 
changes in fleet composition to improve efficiency; long term tech- 
nical improvement in aircraft efficiency; and future availability of 
fuel. 


22206 Road infrastructure: for the future. 
Hardy, M.F. pp 93-102 of Tra rt a energy. London, 
England; Thomas Telford Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

 ntien iitlndn 0 Reshetvenend tar teibiiaiitialt teenie 
and then examines the likely influence on planning principles, 
design standards, traffic management, and maintenance aspects 
during the next twenty years, with an emphasis on energy cost and 
availability. It concludes with a view of the engineering skills re- 
quired to cope with a changing situation. 


ae for the railway infrastructure. 
Camptell. 1M. 103-107 of Transport and energy 

on, Englan omas Telford Limited (1981). 

From oe a on transport and energy; London, UK (17 
Nov 1980). 

The effective use of the existing railway infrastructure is first 
considered before investigating the investment considerations for 
change or addition. The intensive use of the existing railway system 
is economically competitive, energy effective, and capable of oper- 
ation to a high standard of safety and reliability. The railway infra- 
structure, inter-city routes, rural lines, freight business, electrifica- 
tion, the cross-London rail link, and the channel tunnel are dis- 
cussed. (MCW) 


22208 Consequences for the built environment and trans- 
port infrastructure: airports. Payne, N.J. oP. 109-114 of 
Transport and energy. London, England; Thomas Telford 
Limited (1981). 

From Conference on transport and energy; London, UK (17 
Nov 1980). 

Energy problems have made a significant impact on the air 
transport industry both in the air and also on the ground at the 
world’s major airports. This paper considers the consequences di- 
rectly on airport development and also through the widespread in- 
troduction into airline service of fuel-efficient wide-bodied aircraft. 
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REFER ALSO TO CITATION(S) 20761, 20762, 20763, 20781, 20783, 20784, 
ar — 22068, 22070, 22071, 22076, 22166, 22166, 22265, 22559, 22559, 


22209 (ANL/CNSV—21) Energy and materials flows in 
the production of primary aluminum. Shen, S.Y. (Argonne 
National Lab., IL (USA)). Oct 1981. Contract W-31-109- 
ENG-38. 52p. NTIS, PC A04/MF AOl. Order Number 
DE82005963. 

The primary aluminum industry is one of the top five indus- 
trial energy users in the United States consuming about one quad 
annually. In 1980, for each ton of aluminum produced, an average 
smelting operation used about 157 million Btu of direct energy and 
another 70 million Btu were embodied in purchased materials. Pro- 
ducers employing the best practices used approximately 15% less 
energy per ton, or 132 million Btu of direct energy and 52 million 
Btu of embodied energy. These energy and materials flows are de- 
scribed in detail, using availability and input/output analyses and in- 
dustry estimates. Energy consumption could be reduced further by 
developing (1) economical processes for using domestic nonbauxitic 
raw materials, a step that also would lessen the industry's present 
94% dependence on foreign raw materials; (2) bulk alumina feeding 
equipment for handling more than one grade of alumina, thereby 
increasing the flexibility of smelting operations; (3) a reduction cell 
meter and temperature sensor for automatic control of alumina 
feeding and cell temperature; (4) a method for quickly and fre- 
quently measuring the NaF/AIF; ratio in a reduction cell for 
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tighter control of electrolyte composition; and (5) a method for re- 
covering waste heat. 


22210 (ANL/CNSV-TM—87) Comparison of 

cycle J pg Hereng systems: effects of seven working fluids. Marcin 

iak, T.J.; Krazinski, J.L.; Bratis, J.C.; Bushby, H.M.; Buyco, 
E.H. (Argonne National Lab., IL (USA)). ‘i 1981 n- 
tract 1-109-ENG-38. 88p. S, PC A0S5/MF AOl. 
Order Number DE82005599. 

This study investigates the safety, health, technical, and eco- 
nomic issues surrounding the prime working-fluid candidates for in- 
dustrial Rankine-cycle power systems in the range of 600 to 2400 
kW. These fluids are water, methanol, 2-methyl pyridine/H,O, 
Fluorinol 85, toluene, Freon R 11, and Freon R 113. Rankine-cycle 
power systems using water as a working fluid and boilers burning 
coal, refuse, oil, or gas - or driven by nuclear energy - have been 
the mainstay of power generation for about a century. Interest in 
energy conservation in the industrial sector is now encouraging the 
development of small Rankine power systems that use heat from a 
variety of waste streams. The temperature of interest for in- 
dustrial applications is from 500°F to 1100°F (260°C to 593°C) for 
gaseous streams and approximately 300°F (149°C) for condensing 
streams. At temperatures below about 700°F (371°C), steam sys- 
tems become less efficient and too expensive to be used. However, 
other working fluids, usually organic compounds, can be economi- 
cally attractive at the lower temperatures. This study shows that, at 
current and projected energy costs, Rankine-cycle power systems 
using any of the seven working fluids investigated here can exceed 
the minimum return on investment (ROJ) criteria of most industries. 
The highest ROIs occur for those systems using a 300°F (149°C) 

ing stream as the heat source. There appear to be no signifi- 
cant health or safety problems that would prevent the use of any of 
the candidate working fluids. The only limitation of an organic 
fluid is its maximum stability temperature, which may prevent its 
use with high-temperature waste-heat streams. 


22211 (BNL—51382) Future raw materials and energy 
use in industry: a research O’Hare, T.E.; Salzano, 
F.J. (Brookhaven National Lab., oO NY (USA)). Jun 
1981. Contract AC02-76CH00016. 24p. NTIS, PC A10/ 
MF A0Ol1. Order Number DE82005975. 

This workshop was designed to provide insight into research 
programs that might lead to a major reduction in the usage of 
energy and industrial raw materials in 21st century technology. The 
working panels considered agricultural technology; chemicals and 
polymers; construction; forest products, pulp and paper; glass, 
cement, and ceramics; information processing and machine intelli- 
gence; iron and steel processing; manufacturing; nonferrous metals 
processing; raw materials, exploration and extraction; technological 
education and engineering practices; and textiles. Research profiles 
and selected research projects and programs for the industries con- 
sidered are included. (MCW) 


22212 (CONF-811007—8) Pilot-scale testing of fixed- 
film, fluidized-bed bioreactors for denitrification of process 
wastewaters. Walker, J.F. Jr.; Hancher, C.W.; Genung, R.K. 
(Oak Rid, wo wr Lab., TN (USA)). 1981. Contract W- 
7405-EN' 10p. NTIS, PC A02/MF AOl. Order 
Number DE#2002 80. 
From 2. world congress of chemical engineering; Montreal, 
Canada - Oct 1981). 
Fluidized-bed bioreactors were tested as processes for deni- 
wastewaters at flows of 23 m*/d (0.2-m-diam column) and 
166 m°/d (0.5-m-diam column). As average nitrate concentrations 
were increased from approximately 1000 to 2500 g/m*, denitrifica- 
tion rates increased from 25 to 48 kg nitrate-nitrogen/d.m* for 11- 
min hydraulic retention times. Two 0.2-m-diam bioreactors operat- 
ed in series on influent nitrate concentrations of 2000 g/m® could 
produce nitrate effluent concentrations of less than 44 g/m*. 


22213 (CONF-8110108—1) Industrial cogeneration. Sto- 
vall, T.K. (Oak Ridge National Lab., TN (USA)). 19 Oct 
1981. Contract W-7405-ENG-26. 34p. NTIS, PC A03/MF 
A01. Order Number DE82002865. 

From Engineering Association of Nashville conference; 
Nashville, TN, USA (19 Oct 1981). 
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Schematics, graphs, and slide reproductions are presented 
that were used to discuss industrial cogeneration. Factors to be 
evaluated when considering cogeneration are listed. The efficiency 
of cogeneration equipment, cost factors, and regulatory consider- 
ations are specifically identified. (MCW) 


22214 (DOE/CS/40125—T2) _ re 
through more-efficient use of waste tires. 
Associates, Inc., W 


Contract AM03-76CS40125. TTp. NTIS. PC 10 ME | 


A0S/MF AOI. 

Order Number DE82004396. 

hay ef = Lp pce Fl te ge eae 
through the more efficient use of waste tires. This paper discusses 
the current situation in the US for waste tires, options for improv- 
ing their use, and ERDA's role in promoting that development. It 
also presents a new method for pre-screening proposals which may 
be submitted to ERDA in this area. Four specific proposals are 
evaluated and submitted to ERDA for RD and D in the waste tire 
field. 


22215 (DOE/CS/40234—T2) Demonstration of a nitro- 
gen-based carburizing atmosphere. Final report. Peartree, 
R.J. (Air Products and Chemicals, Inc., Allentown, PA 
(USA)). 1981. Contract AC07- 78CS40234. 140p. NTIS, 
PC A07, A0l. Order Number DE82004196. 

A comprehensive energy study comparing nitrogen-based at- 
mospheres to endothermic atmospheres has been completed. 
Energy savings of up to 18.8% combined with production increases 
averaging 10% are possible with nitrogen-methanol carburizing at- 
mospheres. Although the economics will vary depending on appli- 
cation and location, these energy savings and production increases 
are available to the heat treater at costs comparable to traditional 
endothermic atmosphere. The nitrogen-methanol atmosphere sys- 
tems are controllable using all of the currently available methods of 
carbon control. 


22216 (DOE/TIC—11604) Industrial Cogeneration Opti- 


mization Program: a summary of tw 
National Lab., TN (USA)). Au 
ENG-26. 38p. NTIS, PC A03 
DE82005587. 

Two Industrial Cogeneration Optimization Programs were 
performed to examine the economic and energy-saving impacts of 
adding cogeneration to site-specific plants in the chemical, food, 
pulp and paper, petroleum refining, and textile industries. This 
booklet first presents an overview of industrial cogeneration in 
Chapter 1. Chapter 2 provides a description of the two parallel 
ICOP studies, with Chapter 3 summarizing the major findings and 
conclusions. Chapter 4 then presents short descriptions of the five 
industrial sectors, followed by highlights of each of the site-specific 
case studies. A central conclusion of the ICOP effort was that 
steam turbine cogeneration systems fired by coal or alternative fuels 
are generally the most attractive in terms of economic performance 
and oil/gas savings potential. Of the 15 cogeneration systems select- 
ed as optimum in the ICOP studies, 11 were coal- or wood-fired 
steam turbines. By contrast, gas turbines, combined cycles, and 
diesel engines, which are currently limited to oil- or gas-firing, are 
usually less economical. 


two studies. (Oak Ridge 
1981. Contract W-7405- 
A0Ol. Order Number 


22217 (EPRI-EM—2112) Impact of advanced seo se- 
miconductor systems on utilities and industry eh se 
Masher, D.P.; Smith, J.S. (SRI oleae Menlo 

CA (USA)). "Nov 1981. 103p. NTIS, PC A06/MF AOL 
Order Number DE82901286. 

This report evaluates the future impact that power semicon- 
ductors and power conditioning and control (PCC) systems might 
have on national electrical energy consumption. Advanced PCC 
systems are being incorporated into ac motor drives, lamp ballasts, 
switching power supplies, and controls for home appliances. Sub- 
stantial system efficiency improvements are being realized when the 
appropriate PCC system is applied to an existing inefficient process. 
Three generic PCC systems were identified as having sufficient 
economic incentives to affect national electrical energy consump- 
tion because of their inherent conservation potential. While the po- 
tential benefits appear attractive, harmonic currents/voltage, low 
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power factor, and electromagnetic interference generated by PCC 
systems can lead to a degradation in the present quality of grid 
power. 


22218 (INKA-Conf—79-4)2-002) Interruptable natural 
gas supply to switchable boiler units for commercial and in- 
dustrial plants. Explanation of the economic and operational 
advantages of switchable plants. Lethen, H. (Ruhrgas A.G., 
Essen (Germany, F.R.)). 1979. 10p. (In German). (CONF- 
7909229—2). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82900955. 

From Information meeting on natural gas 
neering; Boeblingen, F.R. Germany (20 1979). 

An iaonentdlie natural A. — in switchable boiler 
plants in commercial and industrial enterprises brings advantages, 
both from the economic, and from the operational point of view. 
Within the supply region of the city gas supply plant of Trier, 
during the last years an average of 35% of the total energy delivery 
was made to consumers of interruptable gas supply. As for inter- 
ruptable deliveries to consumers about 90% is met by natural gas, 
only the remaining 10% are met by the substitutional fuel oil. The 
list of customers to be supplied is normally handled automatically 
by a computer. 


in thermal engi- 


22219 (MRC-DA—1079) Oil/refuse homogenization: an 


y 
Ctvrtnicek, T.E. (Monsanto Research Corp., Dayton, OH 
(USA). Dayton Lab.). Apr 1981. Contract ACOI- 
79CS20175. 30p. NTIS, PC A03/MF A0Ol1. Order Number 
DE82003530. 

In this study, the feasibility of grinding and mixing one type 
of pretreated municipal solid waste, refuse-derived fuel (RDF), 
with No. 6 (bunker C) fuel oil to obtain a fuel potentially combusti- 
ble in existing oil-fired boilers was investigated. The feasibility of 
reducing an RDF 2 inch in size to lumps of which 90% by number 
were less than 30 ym across and to fibers typically 1000 um long 
or less and less than 1 wm in diameter was demonstrated using a 
disc mill. The ground refuse oil (refoil) mix, however, contained 
deformed metal particles which will require removal to prevent 
clogging of burner nozzles. Investigations into refoil atomization 
and metal particle removal and firing the refoil in a pilot-, small-, or 
medium-size oil-fired boiler to establish the refoil atomization and 
combustion characteristics and the impact of refoil on boiler oper- 
ation and emissions are recommended. 


(NP—2901134) Industrial energy thrift scheme. 
Report No. 21. Energy use in the mechanical engineering in- 
dustry. (Production Engineering Research Association, 
Melton Mowbray (UK)). Oct 1980. 28p. Dept. of Industry, 
Ashdown House, 123 Victoria Street, London, England 
SWIE 6RB. Order Number DE82901 134. 

Under the Industrial Energy Thrift Scheme, 210 establish- 
ments in the mechanical engineering industry were visited. These 
establishments comprise about 12 per cent of the sites in the indus- 
try in the United Kingdom and fall into six main manufacturing 
sectors: agricultural machinery (except tractors); metal-working ma- 
chine tools; industrial engines; textile machinery and accessories; 
mechanical handling equipment; and industrial (including process) 
plant and steelwork. The sites visited purchased about 5044 TJ of 
energy in the year, of which 66 per cent was used for space heating 
and 34 percent for processing. During the visits, a number of ways 
of saving energy were identified under five main headings: space 
heating - improved controls and elimination of draughts, services - 
improved metering, lighting - replacement of equipment and im- 
proved switching arrangements, boiler plant - improved controls 
and replacement of obsolete plant, and manufacturing processes - 
modifying plant and recovering waste heat. The measures recom- 
mended are classed either as short-term, which will recover their 
costs in less than one year, or as long-term, which will recover 
their costs in from one to five years. Overall, it is estimated that 
short-term savings of 13 percent of the annual energy consumption 
and long-term savings of a further 10 per cent are possible. If all 
the establishments in the six sectors were to make improvements on 
this scale, about 8000 TJ of energy could be saved in a year, worth 
about £27M at mid-1980 prices (about £15M could be saved by 
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short-term measures and £12M by long-tm measures). The greatest 
potential for saving energy lies in space heating. 


22221 (NP—2901135) Industrial energy thrift scheme. 
Report No. 22. Energy use in the footwear, leather and fur 
industries. (Shirley Inst., Manchester (UK); British Leather 
Manufacturers Research Association, Moulton Park; Shoe 
and Allied Trades Research Association, Kettering (UK)). 
Nov 1980. 40p. Dept. of Industry, Ashdown House, 123 
Victoria Street, London, England SWIE 6RB. Order 
Number DE82901135. 

The footwear industry and the leather industries, although 
historically linked, as these industries have very different patterns 
of energy use, the major savings can be found in different ways. In 
the footwear industry space heating controls, improvements in 
boiler plant and steam services along with building insulation pro- 
vide most of the savings potential. In the leather industries major 
energy saving opportunities can be found in low-temperature 
drying, and heat recovery, where the use of heat pumps could con- 
tribute substantial savings in drying and process water heating. 
Boiler controls and good housekeeping are areas where firms can 
make worthwhile savings at very little capital cost. 


(NP—2901138) Industrial energy thrift scheme. 
Report No. 26. oe ae SS Se es ee eee 
and railways industries. (Production Engineering yoo 
Association, Melton Mowbray (UK)). Jul 1981. 32 

of Industry, Ashdown House, 123 Victoria Street, Poe 
England SW1E 6RB. Order Number DE82901138. 

As part of the Industrial Energy Thrift Scheme (IETS), 152 
companies classified under Standard Industrial Classificatio (SIC) 
Order XI Vehicles have been visited. The companies, which were 
of different sizes, are considered to be a representative sample of 
the following industries: motor vehicle manufacturing; aerospace 
manufacturing and repairing; and locomotives and railway track 
equipment, railway carriages and wagons, and trams. Analysis of 
the data from the sites visited indicates that just over half of the 
energy used is for space heating and the rest for processes and 
lighting. Of the estimated 126 PJ used annually by the vehicles 
sector, about 16% could be readily saved (motor vehicles 18%, 
aerospace 11% and railways 26%). These savings, about 20 PJ, are 
worth about £76M at January 1981 prices. As these industries are 
not energy-intensive, the main savings are to be found in improved 
housekeeping and better use and control of existing equipment. Sav- 
ings can also be readily achieved by reducing draughts, replacing 
or improving boiler plant, improving insulation on process plant 
and hot services, and by recovering condensate and waste heat 
wherever possible. 


(PB—81-233298) Evaluation of thease for re- 
pa in-use automotive fuel consumption. Final report Jun 
76-Mar 78. Forrest, L.; Lee, W.B.; Smalley, W.M. (Aero- 
s Corp., El Segundo, CA (USA). Environment and 

ergy Conservation Div.). Apr 1981. 330p. NTIS, PC 
A15/MF AOl1. 

This report presents an assessment of proposed techniques 
for reducing fuel consumption in the in-use light duty road vehicle 
fleet. Three general classes of techniques are treated: (1) modifica- 
tion of vehicles, (2) modification of traffic flow, and (3) modifica- 
tion of driver behavior. Examples of techniques in each category 
are (1) spark augmentation devices, improved carburetors, variable 
accessory operation; (2) right turn on red, intersection control; and 
(3) driver training, driver aid devices. In total, 17 different tech- 
niques, including 33 specific devices/concepts, are examined and 
evaluated. Factors included in the evaluation are fuel economy ef- 
fects, safety impacts, availability for fleet implementation, and unit 
price. In addition, the implementation of each technique is assessed 
with regard to number of vehicles impacted, fuel savings effected, 
national cost, potential problems, and required lead time. A princi- 
pal finding is the ranking of cost effective techniques in terms of 
their assessed potential for reducing fleet fuel consumption. 
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22224 Method of winning aluminum metal from alumi- 
nous ore. Keller, R.; aC R.O.; Yao, N. (to ent 
5,716. 5 May 1981. Filed date 14 


of Energy). US Patent 4,2 
Jun 197 79. vp 

pony ian ore such as bauxite containing alumina is blended 
with coke or other suitable form of carbon and reacted with sulfur 
gas at an elevated temperature. For handling, the ore and coke can 
be extruded into conveniently sized pellets. The reaction with 
sulfur gas produces molten aluminum sulfide which is separated 
from residual solid reactants and impurities. The aluminum sulfide 
is further increased in temperature to cause its decomposition or 
sublimation, yielding aluminum subsulfide liquid (Als) and sulfur 
gas that is recycled. The aluminum monosulfide is then cooled to 
below its disproportionation temperature to again form molten alu- 
minum sulfide and aluminum metal. A liquid-liquid or liquid-solid 
separation, depending on the separation temperature, provides 
product aluminum and aluminum sulfide for recycle to the dispro- 
portionation step. 


22225 Washington, DC; Transportation Research Board 
> 153p. HC A0O8/MF A0Ol; HC also available 
rom; Transportation Research Board, 2101 
Constitution;Ave., N.W., Washington, D.C. 20418. 

The economics of asphalt pavement recycling are presented. 
The costs, energy requirements, and specifications for project selec- 
tion are discussed. Surface recycling is considered. The state of the 
art of both cold and hot recycling is presented, and equipment 
needs are discussed. The method of hot urban recycling used in 
Denver, Colorado, is reviewed. Special consideration is given to 
the differing requirements and circumstances of recycling under 
rural and urban conditions. Quality control of recycled asphalt con- 
crete mixtures is discussed. Air pollution control for asphalt pave- 
ment recycling is considered. 


22226 Influence of new competitive metallic and ceramic 
materials on the future consumption of graphite and carbon 
electrodes. Zoellner, D.H.; Schieber, F.; Lauterbach- 
Dammler, I.; Koziol, K.R.; Zoellner, C.M.; Pilbrow, M. pp 
vp of Carbon ‘80. Preprints. Bad Honnef, ‘Germany; Deut- 
sche Keramische Gese slischaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

About 12 x 10° t/a. C-electrodes are consumed annual (1,2 
mio t graphite-, 8,2 mio t carbon- and 2,8 mio t Soderberg-elec- 
trodes). These electrodes are mainly based on petrochemical raw 
materials and energy (0,5% of world consumption of energy is used 
by consuming C-electrodes). Therefore diminishing consumption or 
to substitute this material is tried. For low temperature application 
in electrochemical processes, coated titanium electrodes have been 
substituted for more than 50% of formerly used graphite. It can be 
expected that also for molten salt electrolysis (Mg, Al), in about 
five years ceramic based compound materials will be partially used. 
15% of carbon electrodes may be substituted in this field during the 
next 15 years. Water cooled metal electrodes with temperature and 
shock resistant tips (ceramic materials) try to compete with graph- 
ite electrodes. But this field will be reserved for graphite for a long 
time. 


22227 Some aspects regarding energy consumption in 
gg production. Schieber, F.; Pree dM W.; Taube, T. 
vp of Carbon ‘80. Pr rints. Bad Honnef, Germany; 
euanaion Keramische Gesellschaft e.V. (1980). (In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Increasing energy costs require us to check the demand for 
energy and materials for the production of graphite. We found that 
1 t graphite, ready machined including nipples, is equivalent to 4,5 t 
materials (fuel-oil, raw and auxiliary materials) or 4 t fuel-oil or 168 
GJ. The most energy consuming operations during production are 
studied in detail. Possibilities to save energy are discussed. 


Bundesministerium 
Testis Hooray 1978). 287p. ). 
achinformationszentrum Energie, Physik, Mathe- 
Germany. 

In the waste economy program of Oct. 1975 of the Federal 
Government, the targets of waste economy (amongst others) are 
named: 1. Increase of the utilzation of wastes by utilizing in the 
production process and making use of the energy content, as well 
as 2. harmless removal of wastes. The object of the research pro- 


the pollutants contained in it are incorporated within the combus- 
tion aggregate into the cement clinker and the waste gases arising 
from the combustion of the waste materials are freed from the pol- 
lutants directly in the rotary furnace, as the latter deposit on the 
cement clinker. 
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22229 (DOE/RG/08118—T1) Pilot utility implementa- 
tion Patel Final October 1, 1977-October 20, 1981. 
Springfield, City of, MO (USA); City Utilities of Spring- 
eld, MO (USA)). 20 Oct 1981. Contract FC01-78RG08118. 
49p. NTIS, PC A03/MF A01. Order Number DE82003365. 
In 1977, the Federal Energy Administration initiated a series 
of cooperative agreements with state and local utility regulators di- 
rected toward the actual implementation of nontraditional electric 
and gas rates, load management, and end-use conservation activi- 
ties. The activities promoted in the cooperative agreements utilize 
the utility industry to encourage more efficient use of energy 
among its customers. Accomplishments of the project as imple- 
mented by City Utilities of Springfield, Missouri, are summarized. 
Comments are submitted on the energy conservation program, 
master metering, and rate reform. A financial report on the Pilot 
Utility Implementation Project is included. (MCW) 


22230 (EPRI-EA—2084, pp 13.1-13.28) Systems ap- 
proach to the management of integrated cogeneration systems. 

* 3 . (Mathtech, Inc., Prince- 
ton, NJ). Oct 1981. NTIS, PC A99/MF AOI. Order 
Number DE82900985. 

In Cogeneration and central station generation. 

With y socom of Energy (DOE) funding, a computer 
program has been developed to help in the design of community 
energy systems. The program helps a community planner or energy 
system engineer select the types of technologies that are appropri- 
ate for a particular community and determines the required capaci- 
ties for the selected technologies, taking into account any additional 
capacity that might be required because of equipment downtime or 
peak-load considerations. It is oriented toward coal-using technol- 
ogy in the sense that it is distributed with a library of process data 
that relates primarily to coal conversion technology. However, it is 
in no way limited to considering only these technologies. It selects 
generic equipment types (steam boilers, turbine generators, space 
heaters, air conditioners, etc.) and size ranges and reports required 
capacities. It concerns itself with all aspects of a community energy 
system: devices that convert primary fuels such as coal to fuel 
forms that will be used to supply services (e.g., electricity, gas, hot 
water); transmission mains that carry fuel forms from the central 
plant to various parts of the community; distribution networks that 
carry fuel forms from the mains to the buildings of the community; 
and end-use devices that use the generated fuel forms to supply 
services such as heating, cooling, cooking and lighting. The pro- 
gram is not, however,a substitute for engineering analysis and 
design. Instead, it is an aid in selecting viable technologies for a 
community. Its recommendations must be evaluated in terms of all 
relevant factors that are not model inputs. These might include aes- 
thetic considerations, long-term availability of primary fuel forms, 
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and availability of skilled personnel. The development and use of 
the program are described. 


(EPRI-EA—2084, pp 18.1-18.19) Heat supply 

tegrated co-generation power plants. Oliker, I. (Burns 

and Roe, Inc., Oradell, NJ). Sct 1981. NTIS, PC A99/MF 
AO1. Order Number DE82900985. 

In Cogeneration and central station generation. 

Three proposals are presented for district heating systems in 
urban areas. These systems would cogenerate electric power, hot 
water for district heating, and process heat for industrial use. The 
systems differ in whether cogenerating plants are added to steam 
plants or to retrofitted existing power plants. Each uses a hot water 
heat distribution system unit heat costs and the ability of each 
system to meet heat demands. The developed data demonstrate 
that, based on 1978 prices, the district heating systems are feasible 
for existing US cities with high population densities. With the an- 
ticipated increase in fuel prices the economic advantages of such a 
system will become feasible for smaller communities. (LCL) 


22232 (NE—1981-6) Energy complex Stockholm-Nynae- 
shamn: methanol, fuelgas, and district heating. (Naemnden 
foer Energiproduktionsforskning, Stockholm (Sweden)). 
1981. 202p. in Swedish). NTIS (US Sales Only), PC A10/ 
MF AOl1. Order Number DE82900919. 

A preliminary study of a complex with gasification, gas 
treatment and synthesis unit for production of methanol, fuelgas, 
and district heating from coal, residual oils or possibly, biomass is 
presented. The production capacity planned is, yearly, 0.7 MMtons 
of methanol, 2.5 TWh of fuelgas and 1.1 to 2.4 TWh of district heat 
depending on gasification process and raw material chosen. The 
energy complex consume 1.5 to 1.7 MMtons of coal or 0.85 
MMtons of residual oil/year with an over-all energy efficiency of 
0.76 to 0.81. Processes considered include the Texaco, Shell-Kop- 
pers, and Saarberg-Otto. The investment costs are estimated to 550 
and 430 MM$ for the coal and oil based processes, respectively. 
The environment consequences of the project are not believed to 
be serious. If the study is continued, enough material to make a de- 
cision of the investment should be available by 1983, and the 
energy complex could be operating 1987. 


22233 (NP—2901486) Economics of nonmetropolitan 
solid-waste resource recovery in the North Central Region. 
Hitzhusen, F.; Shenk, R.; Rivet, R. (Iowa State Univ. of 
Science and Technology, Ames (USA). North Central Re- 
mal Center for Rural Development). Feb 1979. 119p. 
owa State Univ., 108 Curtiss Hall, Ames, IA 50011. Order 
Number DE82901486. 

The overall objective of this research is to determine the 
technical and economic feasibility of solid waste energy and materi- 
als recovery. The primary focus is on the coal-burning, steam-elec- 
tric generating plants in the nonmetropolitan areas (counties that 
are not part of a Standard Metropolitan Statistical Area) of the 
North Central States. Part I includes an inventory of the 372 steam- 
electric plants in the 12 North Central states with emphasis on the 
242 plants with coal burning capacity. Eighty-six of these coal 
burning plants are located in nonmetropolitan counties of the 
region. Plant capacity to burn refuse, conformation to emission 
standards, coal sources, and coal prices are included. Part I also in- 
cludes an analysis of solid waste and corn stover generation in a 
random sample of 25 wastesheds associated with 53 coal burning 
steam-electric plants in the North Central Region. Sixteen of the 
sample wastesheds and 21 of the sample plants are in nonmetropoli- 
tan counties. Part II includes a detailed benefit-cost analysis of re- 
source recovery at two nonmetropolitan steam-electric plants and 
their surrounding wastesheds. Ames, Iowa, has an operational solid 
waste resource recovery facility and Orrville, Ohio, has completed 
a preliminary feasibility study of the concept. Sensitivity analysis of 
these two case plants is combined with data from the sample of 
wastesheds and associated power plants to simulate some general 
conclusions for the nonmetropolitan areas of the North Central 
States. 
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22234 (PB—81-239196) Use of domestic fuels for large- 
scale space heating and for district heating. Seppaelae, R.; 
Asplund, D. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Poltto- ja Voiteluainelab.). 1980. 200p. NTIS, PC 
A09/MF AOl1. 

The aim of the study was to survey the heating systems for 
large-scale space heating and district heating with domestic fuels or 
under development in Finland, and to study alternative technico- 
economic applications in the size class of 0.5 - 5 MW. 


22235 (PB—81-239592) A comparison of energy technol- 
ogies and their use in urban planning. Martinand, C.; Rebeyr- 
otte, E. (Groupe Central des Villes Nouvelles, Paris 
(France)). Oct 1980. 2Ip. NTIS, PC A02/MF A0O1. 

This paper was presented at the Fourth Annual Conference 
of the International New Towns Association (INTA) in Cairo in 
October 1980. It sketches a view of the new energy sources used in 
construction of new towns in France. The new energies discussed 
include solar, geothermal, wind, refuse incineration, and co-genera- 
tion; the new energy technologies outlined include heat pumps and 
load shedding. A very useful chart summarizes the new energy 
used in French new towns. 


22236 (PB—81-240764) Barge-mounted resource recovery 
facility. Volume I: executive summary. Final report May 80- 
Jun 81. Halebsky, M.; Herrington, J.; Schaff, J.C.; Brittin, 
D.S.; Woodyard, J. (Global Marine Development, Inc., 
Ne rt Beach, CA (USA)). Jul 1981. 17p. NTIS, PC 
A02/MF AO1. 

An in-depth analysis of a waterborne trash recycling and 
energy recovery facility for the city of Salem, Oregon was the pri- 
marily objective of this study. Secondary objectives and locations 
were St. Louis, Missouri and Philadelphia, Pennsylvania. All three 
sites were pierside locations on rivers with the Salem site analysis 
based on coarse refuse derived fuel (RDF) while the two secondary 
site analyses were based on fluff RDF. Ferrous metals would also 
be recovered at each site. 


22237 (PB—81-240772) Barge-mounted resource recovery 
facility. Volume II: detailed study. Final report May 80-Jun 
81. Halebsky, M.; Herrington, J.; Schaff, J.C.; Brittin, D.S. 
(Global Marine Development, Inc., Newport Beach, CA 
(USA)). Jul 1981. 263p. NTIS, PC A12/MF AO1. 

An in-depth analysis of a waterborne trash recycling and 
energy recovery facility for the city of Salem, Oregon was the pri- 
mary objective of this study. Secondary objectives and locations 
were St. Louis, Missouri and Philadelphia, Pennsylvania. All three 
sites were pierside locations on rivers with the Salem site analysis 
based on coarse refuse derived fuel (RDF) while the two secondary 
site analyses were based on fluff RDF. Ferrous metals would also 
be recovered at each site. 


22238 Composting and urban waste recycling. Biddles- 


tone, A.J. (Univ. of Birmin United Kingdom); Ball, 
D.; Gray, K.R. pp 191-224 of Advances in food-producing 
systems for arid and semiarid lands. Manassah, J.T.; Briskey, 
fi uu New York, NY; Academic Press, Incorported 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

The basic microbiology and biochemistry involved in com- 
posting are outlined and the chemical and physical parameters 
which need consideration in the design of a practical process are 
reviewed. A summary of the important design parameters is given. 
Equipment for feed preparation and product finishing are similar in 
most of the practical composting processes. The major difference 
between processes arises in the biological degradation stage which 
has been attempted in a variety of designs of heaps and digesters. 
Most recent installations incorporate one of three general ap- 
proaches to the degradation step: simple window heaps, accelerated 
windows, or fully mechanized digesters. 
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22239 (DOE/CS/54867—T1) Gas turbine engines and 
transmissions for bus demonstration program. Nigro, D.N. 
(Detroit Diesel Allison, Indianapolis, IN (USA)). Nov 1981. 
Contract AC02-78CS54867. 39p. (EDR—10876; COO— 
4867-08). NTIS, PC A03 AOl. Order Number 
DE82004908. 

This final report is to fulfill the contractural requirements of 
Contract DE-AC02-78CS54867 which required the delivery of 11 
Allison GT 404-4 Industrial Gas Turbine Engines and five 
HT740CT and six V730CT Allison Automatic Transmissions for 
the Greyhound and Transit Coaches, respectively. In addition, soft- 
ware items such as cost reports, technical reports, installation draw- 
ings, acceptance test data and parts lists were required. Engine and 
transmission deliveries were completed with shipment of the last 
power package on 11 April 1980. Software items were submitted 
when required during the performance period of this contract. 


22240 (NASA-TM—82626) Advanced aircraft engine ma- 
terials trends. Dreshfield, R.L.; Gray, H.R.; Levine, S.R.; 
Signorelli, R. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). 1981. 
16p. NTIS, PC A22/MF AO0O1. 

Recent activities of the Lewis Research Center are reviewed 
which are directed toward developing materials for rotating hot 
section components for aircraft gas turbines. Turbine blade materi- 
als activities are directed at increasing metal temperatures approxi- 
mately 100 C compared to current directionally solidified alloys by 
use of oxide dispersion strengthening or tungsten alloy wire rein- 
forcement of nickel or iron base superalloys. The application of 
thermal barrier coatings offers a promise of increasing gas tempera- 
tures an additional 100 C with current cooling technology. For tur- 
bine disk alloys, activities are directed toward reducing the cost of 
turbine disks by 50 percent through near net shape fabrication of 
prealloyed powders as well as towards improved performance. In 
addition, advanced alloy concepts and fabrication methods for dual 
alloy disks are being studied as having potential for improving the 
life of future high performance disks and reducing the amount of 
strategic materials required in these components. 


22241 (PB—81-233025) Performance characteristics of 
automotive engines in the United States. Third series - report 
No. 13: 1977 Chrysler 318 cid (5.21), 2v. Interim report. 
Koehler, D.E.; Marshall, W.F.; Stamper, K.R. (Department 
of Energy, Bartlesville, OK (USA). Bartlesville Ener, 
| ~ aeteaad Center). Jun 1981. 60p. NTIS, PC A04, 
AOl. 

Experimental data were obtained in dynamometer tests of a 
1977 Chrysler 318 CID engine to determine fuel consumption and 
emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state engine operating modes. The objective of the program 
is to obtain engine performance data for estimating emissions and 
fuel economy for varied engine service and duty. The intent of the 
work is to provide basic engine characteristic data required as input 
for engineering calculations involving ground transportation. 


22242 Alternative fuels in diesel engines: a review. 
Wood, C.D. pp 1-8 of Alternate fuels. Warrendale, PA; So- 
ciety of Automotive Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A wide range of fuels, from hydrogen to slurries, has been 
tested in diesel engines. This paper reviews test results and con- 
cludes that the diesel engine has an extraordinary capability to burn 
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efficiently a wide range of fuel types. The problems of engine dura- 
bility with such fuels now need to be addressed. 


22243 Ignition improvers for ethanol fuels. Schaefer, 
A.J.; Hardenberg, H.O. (Daimler-Benz AG, Stutt Ger- 
many). pp 9-20 of Alternate fuels. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1981). 
From Society of Automotive i international engi- 
i and ition; Detroit, MI, USA (23 Feb 1981). 
nemo Seaitets ths woe of cdiaadl us's fol for womodilod co 
ventional diesel engines, ignition-improving additives are needed 
which in the case described, preferably should be based on renew- 
able raw materials, i.e., biomass. While members of very different 
substance groups are known to be reactive in conventional diesel 
fuels, in alcohols only nitrates seem to have a remarkable ignition- 
improving effect. Within the nitrates investigated, correlations be- 
tween reactivity and certain physicochemical properties (molecular 
weight, oxygen balance) could be established which indicate the 
way to even more effective ignition improvers to be developed. 


22244 Multi-cylinder diesel engine tests with unstabilized 
water-in-fuel emulsions. Coon, C.W. Jr. pp 21-33 of Alter- 
nate fuels. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb a> 

Two diesel engines representative of the four-stroke cycle 
and two-stroke cycle main propulsion units installed in US Coast 
Guard WPB class vessels were operated in a test environment in an 
attempt to demonstrate significant fuel savings associated with 
water-in-fuel emulsions. A prototype fuel system was assembled 
that would supply unstabilized emulsions for which the water con- 
centration could range from zero to 25% of the total volume of 
liquid supplied to the engine as fuel. The test results for the four- 
stroke cycle engine indicated that an average diesel fuel savings of 
about 2.5% could be obtained at the most frequently encountered 
operating conditions using water concentrations of 15 to 25%. For 
the two-stroke cycle engine, no significant reduction in fuel con- 
sumption could be identified. Based upon the results obtained, it 
was concluded that water-in-fuel emulsions of the type utilized did 
not offer an advantage to USCG cutter operations. 


22245 Study of fuel nitrogen conversion, performance, 
and emission characteristics of blended SCR-II in a high- 
speed diesel engine. Lin, C.S.; Foster, D.E. pp 35-45 of Al- 
ternate fuels. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1981). 
From Society of Automotive Engineers international engi- 
ing co and exposition; Detroit, MI, USA (23 Feb 1981). 
et Se enaaien oe blended SRC-II and Ondine i denet 
diesel fuel were compared relative to regular No. 2 diesel fuel in a 
4-stroke, turbocharged, direct injection, high speed commercial 
diesel engine. The brake specific fuel consumption, (M-Joule/hp- 
hr), turbocharging, combustion characteristics and smoke did not 
change between blended SRC-II and regular No. 2 diesel fuel. This 
was expected since the sample fuels were blended to be of the same 
cetane number. The maximum torque, hydrocarbon and NO/sub x/ 
emissions were higher for blended SRC-II. There was essentially no 
difference in the NO/sub x/ measurements of the pyridine doped 
fuel and regular No. 2 diesel fuel. The NO/sub x/ emission increase 
for the blended SRC-II is believed to be caused by the increased 
aromatic content of the blended SRC-II and not the fuel nitrogen 
conversion. 


22246 Dual fueling of a two-stroke locomotive engine 
with alternate fuels. Storment, J.O.; Baker, Q.A. pp 47-57 of 
Alternate fuels. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A two-cylinder, two-stroke cycle medium-speed locomotive 
engine was operated in a dual-fuel mode with either methanol, high 
aromatic naphtha (HAN), or SRC II (solvent-refined coal) synthet- 
ic fuel as primary fuel, and with pilot injection of diesel fuel for 
ignition. Experimental variables included injection timing of both 
primary and pilot fuels, ratio of primary fuel to pilot fuel, and 
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engine speed and power output. The effect of these variables upon 
engine thermal efficiency, horsepower, ignition delay, cylinder 
pressure (knock), and exhaust smoke was determined. Areas of the 
dual-fueling technique which required modification and optimiz- 
ation were defined. 


22247 Performance of a diesel engine operating on raw 
coal-diesel fuel slurries. Marshall, H.P.; Bhat, S.M.; Mul- 
vaney, S.T.; Sevelli, J.F. pp 59-70 of Alternate fuels. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1981). 

From Society of Automotive international -— 
neering congress and exposition; Detroit, MI, USA (23 Feb 1 

Performance tests at full rack and 1400 on tie Lee 
itis tad ain con tas & es Ge 
different micronized coal-fuel oil slurries being considered as alter- 
native fuels. Slurries containing 20, 32, and 40 % by weight mi- 
cronized raw coal in No. 2 fuel oil were used. Results are presented 
indicating the changes in the fuel flow rates, concentrations of SO/ 
sub x/ and NO/sub x/ in the exhaust, exhaust opacity, power and 
efficiency, and in wear rates relative to operation on fuel oil No. 2. 
The engine was operated for 10 h on all fuels except the 40% by 
weight slurry. This test was discontinued because of extremely 
poor performance. Results indicate that the coal is largely inert in 
this situation and will cause a net increase in oil used and very 
rapid wear. 


22248 Use of alcohol-in-diesel fuel emulsions and solu- 
tions in a medium-speed diesel Baker, Q.A. pp 71-82 
of Alternate fuels. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). 

From Society of Automotive Engineers international 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

The use of alcohol as a supplemental fuel for a medium- 
speed diesel engine was investigated using a two-cylinder, two- 
stroke test engine. Both stabilized and unstabilized emulsions of 
methanol-in-diesel fuel and ethanol-in-diesel fuel were tested. Also, 
anhydrous ethanol/diesel fuel solutions were evaluated. Maximum 
alcohol content of the emulsions and solutions was limited by 
engine knocking due to a reduction in fuel cetane number. Engine 
power and thermal efficiency were slightly below baseline diesel 
fuel levels in the high and mid-speed ranges, but were somewhat 
improved at low speeds during tests of the unstabilized emulsions 
and the ethanol solutions. However, thermal efficiency of the stabi- 
lized emulsions fell below baseline levels at virtually all conditions. 


22249 Ethanol fuel: a single-cylinder engine study of effi- 
ciency and exhaust emissions. Brinkman, N.D. pp 83-97 of 
y+ lhe fuels. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

Pure ethanol is being used as a spark-ignition engine fuel in 
Brazil, and is being considered for use in the US and elsewhere. Ef- 
ficiency and exhaust emissions with ethanol were quantified using a 
single-cylinder engine at comparession ratios from 7.5 to 18, at 
equivalence ratios from 1.2 (rich) to the lean limit, and at MBT 
spark timing. Results were comared to those with gasoline at 7.5 
compression ratio. With ethanol, compared to gasoline at the same 
compression ratio, engine thermal efficiency increased 3%, peak ni- 
trogen oxide emissions decreased 40%, unburned fuel and carbon 
monoxide emissions were similar, and aldehyde emissions increased 
110 to 360%. Increasing compression ratio from 7.5 to 18 with eth- 
anol increased efficiency 18%, peak nitrogen oxide emissions 30%, 
unburned fuel emissions 25 to 200%, and aldehyde emissions 50 to 
140%. Regression analysis indicated that the increased aldehyde 
emissions at high CR’s may result from reduced exhaust tempera- 
tures. As exhaust temperature decreases, oxidation of aldehydes in 
the exhaust system decreases. 


22250 eene Gay soacks aut enine equation oh epee 
bilized methanol/diesel fuel emulsions. Lawson, A.; Last, 
A.J.; Desphande, A.S.; Simmons, E.W. (Ontario Research 
Foundation, Mississauga). pp 99-108 of Alternate fuels. War- 
rendale, PA; Society of Automotive Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 
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The uncertainty regarding supply of conventional petroleum 
fuels has provided a real opportunity in Canada to employ partial 
substitution of diesel fuel with alcohol. This paper briefly outlines 


an ongoing research, development and demonstration project spon- 
sored by the Canadian Federal Government that will yield a practi- 
cal retrofit diesel/methanol fuelling system compatible with com- 
mercial heavy-duty diesel engines without major engine modifica- 
tions. The basic phases of this project discussed in this paper are as 
follows: (a) design of the diesel/methanol emulsion fuelling system 
for a Detroit Diesel 8V71N engine; (b) engine Dynamometer tests 
with this system for comparative evaluation of performance, com- 
bustion and emission characteristics; (c) retrofit system installation 
on a GMC Brigadier Truck powered with Detroit Diesel 8V71N 
engine; (d) preliminary Demonstration Road Tests to determine fuel 
consumption and performance. 


22251 Road performance of a diesel vehicle with supple- 
mentary carburation of alcohol. —— S.; Lakshmin- 
arayanan, K.R.; Madhavan, L.S.; Ganesan, V Ne eg 
B.; Gopalakrishnan, K.V.; Murthy, B.S. p p io9- 117 of Al- 
ternate fuels. Warrendale, PA; Society of Tesemnlive Engi- 
neers, Inc. (1981). 
From Society of Automotive international engi- 
congress and ition; Detroit, MI, USA (23 Feb 1981). 
A novel Air-Alcohol INDUCTOR with an inherent flexibil- 
ity to tailor the alcohol flow rate, has been developed for a multi- 
cyclinder, variable-speed, vehicular diesel engine to enable oper- 
ation in th alcohol-diesel bi-fuel mode. Tests have been carried out 
on the dynamometer over the whole speed range of the engine. 
Also road tests have been carried out under constant vehicular 
speed conditions. Up to 48% diesel substitution was achieved on 
road without reduction in thermal efficiency. Laboratory tests indi- 
cate lower exhaust temperatures and lower smoke intensities than in 
the diesel mode. 


22252 Onboard hydrogen generation for hydrogen injec- 
tion into internal combustion engines. Sjoestroem, K.; Eriks- 
son, S.; Landqvist, G. (Royal Inst. of Tech., Stockholm, 
Sweden). pp 119-126 of Alternate fuels. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1981). 

From Society of Automotive Engineers international 
neering congress and ition; Detroit, MI, USA (23 Feb 1981). 

A system is gested for onboard hydrogen generation in an 
internal combustion engine. The hydrogen is produced from metha- 
nol reacting with steam in recirculated exhaust gas over a Ni-cata- 
lyst. The energy for the reaction is supplied by the exhaust waste 
heat. The hydrogen is used to extend the lean limit of the gasoline 
in order to achieve higher efficiency and lower pollutant emissions. 
A theoretical study of the required amount of recirculated exhaust 
gas has been made and the energy efficiency of the reactor has 
been calculated. The produced and the required amount of hydro- 
gen have also been calculated. A stationary test engine using the 
system is presented. The results show a potential for very low pol- 
lutant emissions with an increased energy efficiency compared to 
that of a conventional engine. 


22253 Hydrogen-fueled automotive engine experimental 
testing to provide an initial design: data base. Swain, M.R.; 
Pappas, J.M.; Adt, R.R. Jr.; Escher, W.J.D. PP 163-180 of 
Alternate fuels. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1981). Contract AC01-80CS50093. 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

The objective of this project is to document an experimental 
design data-base for hydrogen-fueled automotive engines. The 
effort is directed toward possible future designs to airbreathing 
piston engines using hydrogen. To this end, pertinent performance 
and emissions (NO/sub x/ only) characteristics of 16 engine con- 
figurations are presented graphically. Configurational variations of 
a 1600 cc automotive tests engine included: throttled and unthrot- 
tled operation (i.e., quantity and quality power level control); cen- 
tral manifold, port, direct cylinder injection [not included]; single 
and divided combustion chambers; exhaust gas recirculation (EGR), 
water induction and air injection; and certain other features. Com- 
parisons of these hydrogen-engine characteristics with the stock 
gasoline-fueled reference case are made at the same and other dis- 
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placements, at a (stock) compression ratio of 9.0 with operation at a 
fixed 1800 rpm. 


22254 Engines, fuels and lubricants: a perspective on the 
future. Warrendale, PA; Society of Automotive on 
Inc. ig ee 108p. (SAE/SP—80/741). Society Auto- 
. “er Inc., 400 Commonwealth Drive, Warren- 


motive 
dale, PA 1 

Eight papers were presented at the meeting. A separate ab- 
stract was prepared for each paper. (LCL) 


22255 Automotive powertrains: now and into the 1990s. 
Nickol, H.A. “pe 1-13 of Engines, fuels and lubricants: a per- 
spective on the future. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1980). 

Governmental and consumer pressures necessitate both vehi- 
cle downsizing and powertrain efficiency improvement to achieve 
future fuel economy goals. A powertrain hardware overview is pre- 
sented which reviews refinement to current powerplants and trans- 
missions, and identifies potential future componentry which may be 
required to assure that these economy goals are met and the auto- 
mobile remains a viable element of the American transportation 


system. 


22256 Methanol fumigation of a light duty automotive 
diesel engine. Houser, K.R.; Lestz, S.S.; Dukovich, M.; 
Yasbin, R.E. pp 63-78 of ines, fuels and lubricants: a 
perspective on the future. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1980). 

An Oldsmobile 5.7 1 V-8 Diesel engine was fumigated with 
methanol in amounts up to 40% of the fuel energy. The primary 
objectives of this study were to determine the effect of methanol 
fumigation on fuel efficiency, smoke, nitric oxide emission, and the 
occurrence of severe knock. An assessment of the biological activi- 
ty for samples of the raw exhaust particulate and its soluble organic 
extract was also made using both the Ames Salmonella typhimur- 
ium test and the Bacillus subtilis Comptest. Results are presented 
for a test matrix consisting of twelve steady state operating condi- 
tions chosen to reflect over-the-road operation of a Diesel engine 
powered automobile. Generally methanol fumigation was found to 
decrease NO emission for all conditions, to have a slight effect on 
smoke opacity, and to have a beneficial effect on fuel efficiency at 
higher loads. Also at higher loads the methanol was found to 
induce what was defined as knock limited operation. While the bio- 
logical activity of the raw particulate was generally found to be 
lower than that of the soluble organic fraction, the fumigation of 
methanol appears to enhance this activity in both cases. 


Use of hybrid fuel in a single-cylinder diesel 
po Ryan, T.W. III; Likos, W.E.; Moses, C.A. pp 80-104 
of Engines, fuels and lubricants: a perspective on & future. 
(1980 dale, PA; Society of Automotive Engineers, Inc. 
Hybrids are fuels derived from combinations of different 
energy sources and which are generally formulated as solutions, 
emulsions, or slurries. The underlying objective of this program is 
to reduce the use of petroleum-derived fuels and/or to minimize the 
processing requirements of the finished hybrid fuels. Several hybrid 
fuel formulations have been developed and tested in a direct injec- 
tion single-cylinder diesel engine. The formulations included solu- 
tions of ethanol and vegetable oils in diesel fuel, emulsions of 
methanol and of ethanol in diesel fuel; and slurries of starch, cellu- 
lose, and carbon in diesel fuel. Based on the progress to date, the 
solutions and emulsions appear to be viable diesel engine fuels if the 
economic factors are favorable and the storage and handling prob- 
lems are not too severe. The slurries, on the other hand, are not to 
the same point of development as the solutions and emulsions. Al- 
though other solids do represent energy sources, the carbons 
appear to have the most potential for development into finished fuel 
slurries for current diesel engine designs. 


22258 Methanol fumigation of a light duty automotive 
diesel engine. Houser, K.R.; Lestz, S.S.; Dukovich, M.; 
Yasbin, R.E. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1980). vp. Society of Automotive Engineers, 
Inc., 400 Commonwealth Dr., Warrendale, PA 15096. 
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An Oldsmobile 5.7 1 V-8 diesel engine was fumigated with 
methanol in amounts up to 40% of the fuel energy. The primary 
objectives of this study were to determine the effect of methanol 
fumigation on fuel efficiency, smoke, nitric oxide emission, and the 
occurrence of severe knock. An assessment of the biological activi- 
ty for samples of the raw exhaust particulate and its soluable organ- 
ic extract was also made using both the Ames Salmonella typhimur- 
ium test and the Bacillus subtilis Comptest. Results are presented 
for a test matrix consisting of twelve steady state operating condi- 
tions chosen to reflect over-the-road operation of a diesel engine 
powered automobile. Generally methanol fumigation was found to 
decrease NO emission for all conditions, to have a slight effect on 
smoke opacity, and to have a beneficial effect on fuel efficiency at 
higher loads. Also at higher loads the methanol was found to 
induce what was defined as knock limited operation. While the bio- 
logical activity of the raw particulate was generally found to be 
lower than that of the soluble organic fraction, the fumigation of 
methanol appears to enhance this activity in both cases. 


3302 External Combustion Engines 
REFER ALSO TO CITATION(S) 22255 
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22259 (ANL/OEPM—81-5) peivanint of aqueous bat- 
teries for electric vehicles. port, October 1979- 
September 1980. (Argonne National Lab., IL (USA)). Feb 
1981. Contract W-31-109-ENG-38. 11lp. NTIS, PC A06/ 
MF AO1. Order Number DE82005964. 

The results of research studies during FY 1980 on lead-acid, 
iron-nickel and nickel-zinc batteries for electric vehicles are summa- 
rized. Key results indicate achievement of most of FY 1980 per- 
formance goals. In the lead-acid system the specific energy was in- 
creased from less than 30 Wh/kg to 41 Wh/kg at the C/3 rate; the 
peak power density improved from 70 W/kg to 111 W/kg at the 
50% state of charge; and a cycle life of over 280 deep-discharge 
cycles was demonstrated. In the nickel/iron system a specific 
energy of 48 Wh/kg was achieved; a peak power of about 103 W/ 
kg was demonstrated; and a life of over 379 cycles was obtained. In 
the nickel/zinc system, specific energies of up to 68 Wh/kg were 
shown; peak powers of 131 W/kg were obtained; and a life of over 
165 cycles was measured. Testing of over 323 cells was completed 
by NBTL. Cell evaluation included a full set of performance tests 
plus the application of a simulated power profile equivalent to the 
power demands of an electric vehicle in stop-start urban driving. In 
the area of battery support, a new theory was developed on the 
passivation phenomena observed in zinc electrodes. Investigations 
on the nickel electrode have identified the need for overcharge re- 
quirements. In the lead-acid battery, Laser Raman spectroscopic 
studies have revealed chemical changes in addition to electrochemi- 
cal transformations. The ventilation requirements during operation 
of the lead-acid battery in vehicles in order to eliminate the effects 
of noxious gases were identified. A charge voltage limit of 2.49 
volts for the lead-acid battery cell was identified to provide the op- 
timum product of battery efficiency and discharge capacity. New 
equipment has been designed to make the measurement of separator 
characteristics meaningful. The static/dynamic behavior of batteries 
has been modeled, and an initial assessment of the materials avail- 
ability and cost of critical materials has been made. 


22260 ee a eee Electric-powered —— 
ger-vehicle design stud : conceptual 
(Garrett Corp., Los in geles, CA (USA). iAincocorch Mfg Mf; g 
Div.). 23 1976. Gealonst AC03-76CS51213. 33p. NTI 
PC A03 A01. Order Number DE82004015. 

Drawing, charts, tables and graphs related to the design, per- 
formance and energy requirements of an electric-powered auto- 
mobile are presented. (LCL) 





Sc quae ae oo T.W. e-y7 a 

College . - oO . . n- 

A COLTSCSS 308. 65p. Nris. Pe A04/MF AOI. 
Number DE82002929. 

The Electra Van Model 600, marketed by Jet Industries, 

been evaluated by University of Maryland commuters in 

und the Washington, DC Metropolitan area. Volunteers 

near as two miles and as far away as twenty-six miles have 

van in their day-to-day driving. Commuters were enthused 

the concept but expressed several reservations including the lim- 

ited range per charge (30 to 40 miles), the truck-like characteristics 

the van and the discontinuous nature of acceleration. After over 

13,000 km of operation, a long term average for power economy of 


was 3.6 cents. During the course of the years evaluation, mainte- 
nance repairs and replacement were required for the batteries, drive 
train, charger, and the tires of the van. 


22262 (DOE/NASA/0125—1) AC propulsion system for 
an electric vehicle. Phase 1, final report. Geppert, S. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center; Eaton Corp., South- 
field, MI (USA). ineering and Research Center). Aug 
1981. Contract AI01-77CS51044. 33lp. (NASA-CR— 
165480; ERC-TR—8101). NTIS, PC A15/MF AOl1. Order 
Number DE82004690. 

The object of this program was to develop and test a func- 
tional prototype of an ac propulsion system for an over-the-road 
electric vehicle. It was designed and fabricated from the ground up. 
The system consists of a two-speed, mechanically-shifted (hydraulic 
clutches) automatic transaxle, an 18.65 kW (25 hp) rated ac traction 
induction motor, a pulse-width-modulated (PWM) transistorized in- 
verter, and an overall microprocessor-based vehicle/drive control- 
ler. It was shipped to LeRC September 2, 1980, where it will un- 
dergo further testing and evaluation on the Road Load Simulator. 
The system is sized to allow a 1450 kg (3200 lb) GVW vehicle to 
meet SAE J227a/D cycle and achieve a level road speed of 105 
km/h (65 mph). Prototype system weight is 185 kg (407 Ib). Design 
considerations and major developmental problems and solutions are 
described for each component. Efficiency and performance test re- 
sults for each system component are given. Technical feasibility is 
clearly demonstrated in meeting performance requirements. A peak 
dc-to-mechanical system efficiency of 82% was achieved, and an 
average efficiency (based on total mechanical output energy/net in- 
verter input energy) over the SAE 227a/D cycle of 79% was de- 
duced from steady-state performance data. Computer models for 
the inverter, motor and representative vehicle fitted with the 
system were developed. A preliminary reliability model and failure- 
modes-criticality analysis are presented. Component and life cycle 
cost estimates are given. 


(NZERDC-LF—2009) Feasibility of electric ny A 
p ay wg ey 4 61, ts } 3 
West, J.P.; Randle, J.B.; Ritchie, P.D.; Owen, J. (New Zea 
land Energy Research and Development Committee, Auck- 
land). May 1981. 7ip. NTIS (US Sales Only), PC A04/MF 
A011. Order Sesiber! DE82901431. 

This volume contains appendices to the report on the feasi- 
bility of electric vehicles in New Zealand. The thirteen appendices 
are on the following subjects: hybrid electric vehicles; trolley buses; 
electric vehicle drive systems; separately excited dc Motor efficien- 
cy tests; ac Motor efficiency test; driving tests - NEEV vehicle; 
dynamometer tests - NEEV Vehicle; performance variations with 
differing parameters; questionnaire on vehicle use and performance; 
vehicle drive cycles; drive pattern report; national benefit analysis; 
and summary of review comments on the interim summary report. 


minum-air pow - wrence Livermore 
National Lab., CA (USA)). "Nov 1981. Contract W-7405- 
ENG-48. 44p. NTIS, PC A03/MF AOl. Order Number 
DE82006251. 

The rapidly-refuelable, 167-cm? aluminum-air power cell has 
been successfully tested both as a single cell and as a two-cell stack. 
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This cell, which features a moving cathode and internal manifold- 
ing of electrolyte, is designed for ratid replacement of the anode 
and easy construction. A maximum power density of 4.2 kW/m? 
was measured, which is 97% of that obtained earlier in the 25-cm* 
cell. Cathode polarization was negligibly affected by air flow rate 
and air-electrolyte differential pressure across the air cathode. 
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REFER ALSO TO CITATION(S) 22223 


22265 (CONF-801203—, pp 11.27-11.28) Potholes and 
pitfalls: the road to automotive Hoos, IR. (Univ. of 
California, Berkeley). 1980. NTIS, PC A99/MF AOl. Order 
Number DE81015033. 

From National conference on renewable energy technol- 
ogies; Honolulu, HI, USA (7 Dec 1980). 

The time is long gone if, indeed, it ever existed, that the 
design of the automobile could be regarded as merely technical or, 
in fact, that the automobile itself could be considered simply a tech- 
nological phenomenon. It is, essentially and almost uniquely, a so- 
ciological phenomenon, a creation of its political, economic, cultur- 
al, and industrial milieu. As such, it is both cause and consequence 
of interlocking social forces and factors. It is the contention of this 
paper that the automobile’s interrelationship with the larger society 
complicates the design process to the point of denying the rationa- 
lity of present day decision-making tools and defying the cherished 
canons of management science so prevalent in the US business 
community. The need for changing the societal content of the auto- 
mobile to include the real transportation needs of a USA with de- 
clining resources, less rapidly expanding and more aging popula- 
tion, and with an awareness of ecological goals is stressed. (LCL) 


22266 (DOE/CS/50194—T1) Controlled Speed Accesso- 
ry Drive demonstration program. Hoehn, F.W. (Jet Propul- 
sion Lab., Pasadena, CA e. 15 Oct 1981. Contract 
AI01- 80CS50194. 102p. NTIS, PC A06/MF AOl. Order 
Number DE82004310. 

One phase of the US Department of Energy’s (DOE) effort 
to improve the fuel economy of passenger cars has been the investi- 
gation of a Controlled Speed Accessory Drive (CSAD) System. 
The objective of this specific program, initiated by DOE in associ- 
ation with the General Services Administration (GSA), was to 
demonstrate concept feasibility and evaluate the performance of a 
typical system during actual road driving conditions. The CSAD 
system can be described as a mechanical device which limits engine 
accessory speeds, thereby reducing parasitic horsepower losses and 
improving overall vehicle fuel economy. Fuel consumption data 
was compiled throughout the nation for fleets of GSA vehicles. 
Various motor pool locations were selected, each representing dif- 
ferent climatic conditions. On the basis of a total accumulated fleet 
usage of nearly three million miles an overall fuel economy im- 
provement of 6 to 7% has been demonstrated. Coincident chassis 
dynamometer tests were accomplished on selected vehicles to es- 
tablish the effect of different accessory drive systems on exhaust 
emissions, and to evaluate the magnitude of the mileage benefits 
which could be derived. These real benefits are not now totally ac- 
counted for in the Environmental Protection Agency's (EPA) Fed- 
eral Test Procedures (FTP). The actual mileage improvement ob- 
served during the extensive fleet tests was more than three times 
that measured during the FTP dynamometer test. It is believed that 
introduction of CSAD-type devices should be encouraged by the 
EPA and the other governmental agencies. 


22267 (PB—81-232803) Weight and detailed process cost 
study of 1981 Chrysler K-Car (Reliant/Aries) components. 
Final report Jul 80-Jan 81. McVetty, T.N.; Wakely, H.G.; 
Viergutz, O.J. (IIT Research Inst., ‘Chicago, IL (USA)). 
May 1981. 170p. NTIS, PC A08/MF A 

The objective of this task was to ae research analysis 
and support for implementation of fuel economy standards. Work 
was directed toward weight, cost, and feasibility studies of the ap- 
plication of alternative materials and processes or designs to auto- 
motive components or systems with a view to weight reduction. 
Work included: weight analysis of selected Chrysler K-Car compo- 
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nents (Plymouth Reliant), and detailed cost analysis of selected K- 
Car components in original and alternative materials. 


22268 (PB—81-235756) ee reduction be nae of 
ale Hsia H f T: sual Cam. 
H. (Department of Tra of Transportation, 
MA (USA) tion Systems Center). Jun 
18e = Al5 AOl. 

This report provides an assessment of the potential of weight 
reduction for passenger cars and light trucks (including pickup 
trucks, vans, and utility vehicles of GVWR up to 8500 pounds) in 
the post-1985 period. Vehicle characteristics and weight reduction 
methodologies, as well as methodologies for determining secondary 
weight reduction, are presented. Results of four weight reduction 
scenarios for material substitution, emphasizing high strength steels, 
fiberglass reinforced plastics, aluminum, and hybrid reinforced plas- 
tics, are presented for baseline vehicles. 


3307 Emission Control 


— ALSO TO CITATION(S) 22223, 22241, 22243, 22245, 22247, 22255, 


22269 (AD-A—102159/1) CF6-50 engine emissions test- 
ing with traverse probe. Final report May 79-Nov 80. Lyon, 
T.F.; Bahr, D.W. (General Electric Co., Cincinnati, OH 
(USA)). Jan 1981. 8lp. NTIS, PC AOS/MF AO1. 

The variation in emissions over the exhaust area of a Gener- 
al Electric CF6-50 model engine was investigated in order to deter- 
mine the requirements for a representative sample. The emission 
measurements were made in a systematic pattern of 120 sample 
points using a traversing probe system. These data were used to de- 
velop detailed emission profiles at three power levels. At idle 
power, variations over the exhaust area are attributed to the partic- 
ular fueling pattern used in current CF6-50 model engines. At 
higher power levels, where uniform fueling is employed, emission 
levels are more uniform and are characterized by a slightly peaked 
radial profile. Average values from the 120-point traverse were 
compared with selected 12-point averages in the EPA prescribed 
cruciform pattern. Generally good agreement between the two 
averages was obtained. 


22270 (EPRI-CS—2145-SR, pp 6.1-6.15) Testing of con- 
trol devices for diesel particulate emissions. Drehmel, D.C. 
(Environmental Protection Agency, Research Triangle 
Park, NC); DuBard, J.; Faulkner, G.; McDonald, J. Dec 
1981. NTIS, PC A17/MF AOi. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, The control equipment discussed in this paper consists of 
fiber, gravel bed, and barrier filters, and electrostatic devices. 
Among the fiber filters which have been tested recently are: 1. 
High face velocity filters (e.g. Texaco filter); 2. Low face velocity 
filters (e.g. SRDB filter); and 3. Modified high face velocity filters 
(e.g. Aut-Ainer). For all types of filters tested, the tendency to 
form a dense cake creates a pressure drop problem. Only when the 
filter is very inefficient do pressure drops stay in an acceptable 
range. Since replaceable filters have the problem of gas leakage 
with high pressure drop, the filter must be of a design to allow 
lowering of the pressure drop at intervals. Hence: 1. Granular bed 
filters may be used as replaceable filters if a mechanism for agitat- 
ing the bed to breakup the cake is achieved; and 2. All other types 
of filters must be regenerated in place to destroy the cake by oxida- 
tion. (Naturally, the greater the filtration efficiency, the more fre- 
quent regeneration will be required.) For electrostatic devices, the 
low resistivity (approximately 10’ ohm-cm) of diesel particles re- 
mains a problem. The devices must be designed with one of the fol- 
lowing options: (1) all insulators on the clean side; (2) insulators 
cleaned by liquid flushing; or (3) insulators placed in gas streams 
with high velocity to scour excess deposits. If one of these options 
can be used, conclusions for electrostatic devices are: 1. Conven- 
tional electrostatic precipitators will not provide sufficiently high 
collection efficiencies to be used as primary collectors; and 2. Elec- 
trostatic agglomeration is effective and can be used with cyclones 
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to increase their efficiency or with granular bed filters to increase 
the efficiency at a lower pressure drop. 


contain- 
Univ. 


mixture © cylinder 
OK) ‘Dept Dept of Y Bagieocrisn’. 1981. 75p. NTIS, PC A04/ 


_ experimental investigation into the utilization of catalytic 
ignition and oxidation of a hydrocarbon fuel and air mixture in a 
four stroke engine is presented. The effects of the method of aspira- 
tion, the cylinderhead design, the catalyst quality and the design of 
the catalyst mounting structure upon the performance of the engine 
with specific attention to cylinder pressure diagrams are ellucidat- 
ed. High speed color photography was employed to provide a re- 
cording of the visual observations of the combustion phenomenon 
present in the cylinder. Measurements of the levels of emissions of 
carbon monoxide, carbon dioxide, low hydrocarbons and nitric 
oxide by the infra-red method were made. Particularly interest was 
centered upon the ability of the engine to operate using very lean 
air fuel ratios precluded by spark ignition, but very advantageous 
from the viewpoint of emission levels of carbon monoxide, hydro- 
carbons and nitric oxide. 


3308 Alternative Fuels 


REFER ALSO TO CITATION(S) 20933, 20942, 22242, 22243, 22244, 22245, 
22246, 22247, 22248, 22249, 22250, 22251, 22252, 22253, 22254, 22256, 22257 


22272 (PB—81-239139) Alcohol-gasoline blends as engine 
fuels in the cold climate of Finland. Leppaemacki, E.; 
Nylund, N.; Saarialho, A. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo. (Finland). Poltto- ja YS apaeecaaiaa 1980. 63p. 
(In Finnish). NTIS, PC A04/MF Ai 

= ape ap ph Prac an ROP ET 
cohol-gasoline blends to gasoline-fueled cars in Finland's climate. 
The test car was Lada 1200 (VAZ 2101) generally used in Finland. 
The tests were carried out with two fuel blends, E 15 (15 % eth- 
anol) and M 15 (155% methanol). A commercial gasoline brand 
was used as reference. 


22273 (PB—81-242562) Alternate fuels in medium-speed 
diesel engines: off-specification diesel fuels, simulated coal-de- 
rived fuel and methanol. Research report No. 1. Baker, Q.A.; 
Storement, J.O. (Southwest Research Inst., San Antonio, 
TX (USA). t. of — and Vehicle Research). Jan 
1981. 155p. NTIS, PC A08/MF A0Ol1. 

This report encompasses the first year of research activity of 
a multi-year research, development, and demonstration effort to in- 
vestigate the use of alternate fuels in medium-speed diesel engines. 
Tests were performed on a laboratory two-cylinder medium-speed 
diesel engine in an attempt to define its ability to operate on alter- 
nate fuels and to define the performance and emission characteris- 
tics of the engine under such operation. 


22274 Warrendale, Society of 
A ten ae 9 (1981). 2 Y GAE/SP 8 1/ 
480; CONE-810806- Eine). Society of utomotive - 
neers, Inc., 400 Commonwealth Dr., Warrendale, PA 1 

From Society of Automotive international engi- 
neering congress and exposition; Detroit, y~ USA (23 by 1981). 

Nineteen papers were presented at the meeting. A separate 
abstract was prepared for each for Energy Research Abstracts 
(ERA); no individual papers were included in Energy Abstracts for 
Policy Analysis (EAPA). (LCL) 


22275 Hydrogen as an alternative automotive fuel. Kuk- 
konen, C.A. pp 107-149 ‘of Alternate fuels. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1981). 

From on of Automotive international engi- 
ni Detroit, MI, USA (23 Feb 1981). 

“ering Fe technical fesaibility of replacing petroleum-besed 

with hydrogen is established, considering production, distribution, 
onboard storage and suitability as a fuel in internal combustion 
engine and fuel cell-powered electric vehicles. The feasible hydro- 
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gen/vehicle systems are compared with other synthetic fuel/vehicle 
options and with battery-powered EV's. On the basis of primary re- 
source energy consumption and compatibility with existing infra- 
structure, the hydrogen ICE vehicles rank last. Although hydrogen 
fuel cells are attractive, they are not a near term commercial pros- 
pect. Therefore it is concluded that hydrogen will not be used as an 
automotive fuel in this century. 


Prepared discussion of hydrogen as an alternative 
A fuel. Donnelly, J.J. Jr. pp 151-161 of Alternate 
fuels. Warrendale, PA; Society of Automotive Engineers, 
Inc. (1981). 

From Society of Automotive international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

The purpose of this paper is to evaluate a Ford Co. study of 
hydrogen as an automotive fuel, to point out deficiencies in that 
study, and to supply data to verify conclusions that do not agree 
with the conclusions of the Ford study. (LCL) 


22277 a op oe gel automotive onboard storage and 
servicing system project: a progress report. Stewart, W.F. 
(Los Alamos Scientific Lab., NM); Escher, W.J.D. pp 181- 
188 of Alternate fuels. Warrendale, PA; Society o' yon 
motive Engineers, Inc. (1981). 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

Under Department of Energy sponsorship, the Los Alamos 
Scientific Laboratory is presently road testing a US intermediate 
sized automobile adapted to liquid-hydrogen fuel. The overall pro- 
ject objective is to document a general experience base as a point of 
departure for future development. A semiautomatic fueling station 
developed by the Deutsche Forschungsund Versuchsanstalt fuer 
Luft- und Raumfahrt (DFVLR) of the Federal Republic of Ger- 
many is being used to service (refuel) the experimental vehicle. The 
DFVLR also provided the 150-1 (39.6 gal.) cryogenic liquid-hydro- 
gen storage tank mounted in the trunk compartment and the dash- 
board fuel gauging system. The V-6 turbocharged engine was con- 
verted to hydrogen operation by the Billings Energy Corporation. 
Both the container and the engine modifications represented state- 
of-the-art technology when the program began. 


22278 Methyl aryl ethers from coal liquids as gasoline 
extenders and octane improvers. Singerman, G.M. pp 201- 
211 of Alternate fuels. Warrendale, PA; Society o (no 
motive Engineers, Inc. (1981). Contract ACO01-79CS50022. 
From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 
A mixture of methyl aryl ethers derived from the phenols 
present in direct liquefaction coal liquids shows considerable prom- 
ise as a gasoline blending agent and octane improver. The mixture 
of methyl aryl ethers was blended at five volume per cent with a 
commerical, unleaded gasoline. The properties and performance of 
the blend in a variety of laboratory and automotive tests is report- 
ed. The tests show that the mixture of methyl aryl ethers improves 
gasoline octane without degrading other gasoline properties. 


Emergency transportaton fuels: properties and per- 
a Bailey, B.K.; Russell, J.A. Pp 213-235 of Alter- 


nate fuels. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1981). Contract ACOI-78CS54269. 

From Society of Automotive Engineers international engi- 
neering congress and exposition; Detroit, MI, USA (23 Feb 1981). 

A variety of multicomponent emergency transportation fuel 
formulations (diesel and spark) are evaluated by means of bench 
tests, single and multicylinder engine dynamometer tests, and chas- 
sis dynamometer tests. A wide range of alcohol and liquid hydro- 
carbon extenders are evaluated according to the tradeoff between 
performance loss and base fuel stretch-out with increasing extender 
concentration. Changes in gaseous exhaust emissions are also given 
in relative terms as a function of extender concentration. Detailed 
chemical composition and physical properties of blend combina- 
tions and individual blend constituents are also included. Collective- 
ly, these data form the basis for the DOE Emergency Fuel Utiliza- 
tion Guidebook. 
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Solid fuel applications to transportation engines. 
Rentz, R.L.; Timbario, T.J.; Renner, R.A. : pe 237-251 of Al- 
ternate fuels. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1981). 
From stag of Automotive Engineers international engi- 
neering exposition; Detroit, MI, USA (23 Feb 1981). 
Le cle of atic potent oat ems Geo 
ticularly coal) in transportation engines is assessed. Both highway 
and non-highway applications are considered. In general, solid fuels 
do not seem appropriate for highway transportation in the 1980 to 
2000 time frame. Such fuels can be utilized for non-highway trans- 
portation with some engine types. Both technical and environmen- 
tal issues are explored and a systems approach for studying the 
topical area is stressed. The paper features a brief historic review 
and current update on activities in the area of direct solid fuels uti- 
lization in transportation engines. 


22281 Today's fuels and lubricants and how they got that 
way. Raymond, L. pp 15-23 of Engines, fuels and eiciconte 
a perspective on the future. Warrendale, PA; Society of 
Automotive Engineers, Inc. (1980). 

This is a brief story of technical milestones in the history of 
fuels and lubricants. Written of and for technical men, it tells of the 
labors and achievements of talented, persevering and inspiring men 
who strove in an atmosphere of freedom to reach the unreachable. 
It speaks of individuals and companies and the things they 
wrought. 


22282 Future fuels and lubricants. Kane, E.D. pp 25-32 
of Engines, fuels and lubricants: a perspective on the future. 
tee PA; Society of Automotive Engineers, Inc. 

A rational scenario for likely fuels and lubricants trends over 
the next 20 to 25 years can be based on fairly precise knowledge of 
the technology that will be available. For the near term, increasing 
recognition of the constraints imposed by limited petroleum sup- 
plies, rising costs, and governmental regulations will result in ef- 
forts to maximize the efficient use of petroleum liquids as transpor- 
tation fuels. These efforts will include optimization of the petro- 
leum product mix, broadening of fuel specifications, greater use of 
fuel additives to provide acceptable fuel quality, and new lubricants 
including new chemical additives to improve overall vehicle fuel 
economy. Beyond 1990, synthetic fuels and advanced lubricants 
formulations will begin to make their contribution. Such interin- 
dustry groups as the SAE Fuels and Lubricants Activity and the 
Coordinating Research Council will play increasingly important 
roles during this period of great change. 


22283 Fuel economy and : a comparison of strate- 
gies for maintaining automotive mobility. Shackson, R.; 
Leach, H.J. pp 33-42 of Engines, fuels and lubricants: a per- 
spective on the future. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1980). 

Two strategies for maintaining automotive mobility - im- 
provement of fuel economy, and production of synthetic fuels - are 
compared with regard to their potential for replacement of petro- 
leum, their investment requirements, and marginal consumer cost. If 
the necessary capital can be made available, the strategies can be 
competitive with expected prices of imported petroleum, and can 
replace 2.9 million barrels per day (MBD) of petroleum by 1990 
and 6.1 MBD by 2000. 


22284 Alcohols as extenders and supplanters of petroleum 
in the transportation sector. Pefley, R.; Nebolon, J.; Adel- 
man, H. pp 53-62 of En = fuels and lubricants: a per- 
spective on the future. Warrendale, PA; Society of Auto- 
motive Engineers, Inc. (1980). 

In the last twelve years there has been an expanding study 
throughout the world which has reestablished alcohols as fuels and 
as prime candidates for extending and supplementing petroleum 
fuels in the ground transportation sector. This paper presents a 
summary of the evidence to date relative to performance and envi- 
ronmental factors as they relate to alcohol fuel use in internal com- 
bustion engines. 
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22265 Theoretical and experimental investigations on the 
combustion of benzene-methanol mixed fuels by means of 
methods. Kleinert, G. Kaiserslau- 


spectroscopical measuring 
tern, — Kaiserslautern University. (i (1980). 124p. (In 


Thesis. 

It has been shown within the framework of this work that it 
is possible using the spectral emission absorption method to techni- 
cally measure the temperature course in the combustion chamber of 
combustion engines. Time and local temperature and concentration 
profiles could be measured for various motor operation parameter 
by installing optical probes in the combustion chamber. Tempera- 
ture and concentration measurements in engines are either not or 
not always possible using common measuring methods. The results 
obtained on a continuously operated test motor and with bomb tests 
provided new, detailed information on the reaction mechanism 
during engine combustion. Besides the already mentioned tempera- 
ture and concentration measurements, the flame front propagation 
rates are also determined taking account of the various engine pa- 
rameters. A kinetic computer model was set up to supplement the 
experimental investigations in which the time course of the tem- 
perature and concentrations of various combustion gas components 
in methanol-air combustion can be calculated. 
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REFER ALSO TO CITATION(S) 22689 


22266 Are physics and weld pool behavior. Abington, 
Cambridge; Welding Institute (1981). 58p. (CONF- 
7905144—(Vol.2)). 

From International conference on arc physics and weld pool 
behavior; London, UK (8 May 1979). 

Information is presented concerning properties of arcs; arc 
roots and arc stability; metal transfer and stability; special tech- 
niques; mass flow in the weld pool and solidification; and weld pool 
behavior and formation of weld bead. 


22287 Numerical methods for analyzing sintering by sur- 
face diffusion. Nichols, F.A. (Argonne National Lab., IL). 
Scripta Metallurgica; 14: 951-984(1980). 

It is concluded that the shape profiles and neck-growth ki- 
netics previously presented for the sintering of spheres and cylin- 
ders by surface diffusion are reasonable. On the other hand, the 
conflicting results presented by German and Lanthrop (GL) do not 
fare nearly so favorably under the same scrutiny. Independent nu- 
merical analyses of Bross and Exner produced (for no shrinkage) 
profiles and kinetics for cylinders in excellent agreement with our 
results. Furthermore, the analysis by King for volume diffusion pro- 
duced very similar amounts of undercutting as did our analysis for 
surface diffusion. Also, experimental results for wire sintering 
showed undercuttings in quantitative agreement with our predic- 
tions, as did extensive experimental results for the shapes of field 
emitter tips with a wide range of taper angles. Finally, we re-em- 
phasize that undercutting volumes about equal to neck volumes are 
absolutely required by conservation. Our profiles meet this essential 
requirement in addition to an overall volume conservation to ~ < 
1% error; the GL profiles clearly fail this test. 


22288 Annihilation of positrons at dislocations. Doyama, 
M. (Tokyo Univ. (Japan). Faculty of Engineering); Cotter- 
ill, R.M.J. pp 89-92 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
ia K. (eds.). Sendai, Japan; Japan Inst. of Metals 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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ALSO TO CITATION(S) 20645, 20659, 20674, 20681, aeene 20922, 
S004 * 21072, 21700, 21701, 21705, 21715, 21716, 21785, 21785, 21808, 21809, 
21810, 21866, 21870, 21919, 21920, 21922, 21923, 21923, 21925, 21925, 21936, 
21956, 22215, 22240, 22516, 22684, 22795, 22795, 22796, 22806, 22811, 22857, 
22867, 22883, 22914, 23018, 23684, 23717, 24006, 24006 


Simulation ~ cas : Sotehe 
Annual progress report 1 

1976-31 — 1979, Beach, L.A.; Smidt, F.A. Jr. (Naval 

Research Lab., Washington, DC (USA)). 16 Dec 1980. 63p. 

NTIS, PC ‘A04/MF AOl. 

The Cooperative Radiation Effects Simulation Program 
(CORES) is a collaborative effort of the Material Science and 
Technology and the Radiation Technology Divisions of the NRL 
Material Science and Component Technology Area. The goal of 
the research is to provide the theoretical and experimental bases for 
understanding the mechanisms of nuclear radiation damage of 
metals, as well as a theoretical insight into energy deposition proc- 
esses. In this, the Van de Graaff and Cyclotron are used to simulate 
rapidly the radiation damage produced over long periods in reactor 
neutron environments. Progress for the period, 1 September 1978 to 
31 August 1979, includes: (1) the effect of Ni+ion bombardment on 
nickel and nickel alloys was investigated at 675 C, 625 C 
and 525 C and compared with neutron irradiation at 455 C; (2) the 
microstructures of titanium scoping alloys following low fluence 
neutron at 450 C were studied by transmission electron microscopy; 
and (3) X-ray diffraction measurements of early stages of radiation 
damage in metals was studied in single crystal and polycrystalline 
Cu specimens. 


22200 (AD-A—102516/2) Titanium response to a nuclear 
radiation environment. Final 1 Nov 79-31 Oct 80. 
Triebes, K.; Liu, G. (Acurex Corp., Mountain View, CA 
yay Ay Aerotherm Div.). 20 Jan 1981. 4p. NTIS, PC A03/ 

Titanium response under a nuclear encounter environment 
was modeled and incorporated into a computer program. Predic- 
tions were compared with experimental results under simulated lab- 
oratory environments. Excellent agreements were obtained for all 
test cases. While no evidence of sustained combustion was observed 
for the missile shroud under potential flight environments, it was 
demonstrated that titanium failed catastrophically under certain 


(BDX—613-2687R) Effect of partial pressure and 

temperature on properties of vacuum deposited PA tae oscar 

J.G.; Zawicki, L.R.; Thomas, N.C. 

City, MO (USA)). Nov 1981. Con- 

tract AC04-76DP00613. (CONF-811113—39(Rev.)). 
NTIS, PC A02/MF AO1. er Number DE82004576. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Chromium-gold thin films were deposited on alumina sub- 
strates over a pressure range of 0.0267 to 13.3 mPa, with substrate 
temperatures ranging from 313 to 523°K. A quadrapole residual gas 
analyzer was used to record the bell jar gas spectrum before and 
during each run. Correlation of properties with oxygen and hydro- 
gen partial pressure was observed. Adhesion of the chromium-gold 
films as determined by a 90-degree pull test of thermocompression 
bonded lead frames was shown to have a bimodal distribution of 
very low or high strength dependent on oxygen partial pressure 
and substrate temperature. A system pressure of 6.67 mPa with a 
substrate temperature of 473°K resulted in the highest pull 
strengths and acceptable failure modes. 


=. (BDX—613-2716) Cracking of 49Fe-49Co-2V alloy 
during machining. Gehman, R.W.; Boehning, C.W. (Bendix 
Kansas City, MO (USA)). Dec 8981. Contract 
ACb4.TEDPOOGS. 2lp. NTIS, PC A0O2/MF A0Ol. Order 
Number DE82005107. 

Cracking of 49Fe-49Co-2V alloy during machining was in- 
vestigated to determine why some lots of material are significantly 
worse than others. One lot of problem material was analyzed for 
chemistry, hardness, microstructure, and surface contaminants on 
fracture surfaces, and the results were compared to data from good 
material. Scanning Auger microprobe analysis did not detect grain 
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boundary embrittlement. The only difference found between good 
and problem material was the large grain size in the problem mate- 
rial. 


22293 (BLL-RTS—12501) Report on the Cenium super- 
alloys. Balleret, A. Feb 1981. 1lp. Avail: British Library 
Lending Division, Boston Spa, England. 

The history of research pertaining to Cenium alloys is dis- 
cussed with emphasis on the following research topics: inoxidizabi- 
lity, satisfactory hardness, satisfactory physico-mechanical charac- 
teristics, forming operations, and coefficient of friction. The usage 
of these alloys in nuclear reactors is briefly examined. 


22294 (BLL-RTS—12502) Properties of cenium alloys as 
hard cobalt-free friction materials. Lelong, C.; Benhamou, 
C.; Moulin, P. Feb 1981. 24p. Avail: British Library Lend- 
ing Div., Boston Spa, Engl. 

The properties of CENIUM alloys are determined with ref- 
erence to their suitability as substitutes for the cobalt base alloys 
currently used in the fittings for the primary circuits of pressurized 
water reactors. The structures of the alloys, their mechanical and 
physical properties, their corrosion resistance, their deposition be- 
havior (in gas, TIG, and plasma processes), and their wear resist- 
ance in test conditions simulating those encountered in service are 
covered. 


22295 (BLL-RTS—12503) Cobalt base replacement by a 
nickel base. Ducos, M. Feb 1981. 9p. Avail: British Library 
Lending Div., Boston Spa, England 

Physical phenomena of nuclear power stations were studied 
and the replacement of cobalt based alloys by nickel based alloys 
was investigated and cobalt based alloys were compared to nickel 
based alloys, for wear, corrosion and friction, for use in nuclear re- 
actors. Depositions by different technologies to improve the char- 
acteristics of base materials were examined. The depositions are 
highly utilized in cooling circuits in which cobalt is the principal 
alloy of the components. Two disadvantages in the utilization of 
cobalt are noted: (1) the primary cooling circuit fluid dissolves part 
of the cobalt in the depositions (2) economically, sources of cobalt 
supply are very limited. 


22296 (CONF-811145—1) Fission neutron damage rates 
and efficiencies in several metals. Klabunde, C.E.; Coltman, 
R.R. Jr. (Oak Ridge National Lab., TN (USA)). Nov 1981. 
Contract W-7405-ENG-26. 25p. NTIS, PC A02/MF AOl1. 
Order Number DE82003996. 

From International conference on neutron irradiation effects; 
Argonne, IL, USA (9 Nov 1981). 

Initial rates of resistivity-measured low-temperature damage 
production by fission-spectrum fast neutrons have been determined 
for 14 metals in the same very well characterized irradiation facili- 
ty. Six of these metals were fcc, 5 bec, and 3 hcp. Most were of 
quite high purity. Observed damage rates, after correction for all 
known extraneous resistivity-producing effects, were compared 
with rates predicted by the damage calculation code RECOIL, 
using parameters chosen from the literature. These parameters, ef- 
fective displacement threshold energy, E/sub d/, and Frenkel-pair 
resistivity, rho/sub F/, were in many cases only best estimates, the 
further refinement of which may be aided by the present results. 
Damage efficiencies (measured/predicted rates) follow the same 
trends by crystal classes as seen in other fast-neutron studies. 


22297 (CONF-811145—2) Defects and transmutations in 
reactor-irradiated . Chaplin, R.L. (Oak Ridge Nation- 
al Lab., TN (USA); Clemson Univ. sc ge lov 1981. 
Contract W-7405-ENG-26. 25p. NTIS, PC A02/MF AOl1. 
Order Number DE82004110. 

From International conference on neutron irradiation effects; 
Aaya. IL, USA (9 Nov 1981). 

From measurements made at 4.2 K, the residual resisitivity 
increases produced by reactor irradiation near room temperature 
were studied in pure Cu up to fluences of 4.2 x 10% n/m? > 1 
MeV and 12 x 10” thermal n/m? by methods which resolved the 
effects due to transmutations and to defects. While the increase in 
resistivity due to transmutations is linear, that due to defects falls 
off rapidly with increasing fluence. The defect damage rates at low 
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doses depend upon initial sample conditions that are related to im- 
purities, but they become equal above ~ 6 x 1074 n/m? (E > 1 
MeV). Computations of defect concentrations using these resistivity 
data and earlier x-ray results, which measure dislocation loops, can 
be brought into reasonable agreement if the specific resistivity at- 
tributed to a single defect is decreased when that defect becomes 
part of a dislocation loop. 


22298 (CONF-811150—1(Draft)) Vacancy and interstitial 
loops in irradiated copper. Larson, B.C.; Young, F.W. Jr. 
(Oak Ridge National Lab., TN (USA)). Nov 1981. Contract 
W-7405-ENG-26. 2B. NTIS, PC A02/MF AOl. Order 
Number DE8200411 

From Yamada conference on point defects and defect inter- 
actions in metals; Kyoto, Japan (16 Nov 1981). 

Significant advances have been made in diffuse scattering 
studies of irradiation induced dislocation loops in metals. Numerical 
calculational procedures have been developed that provide accurate 
diffuse scattering cross sections for vacancy and interstitial loops, 
and these cross sections have been used in conjunction with x-ray 
diffuse scattering studies of neutron and ion irradiated copper. Size 
distributions and concentrations have been obtained for both vacan- 
cy and interstitial loops and these results are compared with elec- 
tron microscopy measurements. The size distributions obtained 
from diffuse scattering measurements show the vacancy loops to be 
smaller and more numerous than the interstitial loops, and indicate 
that equal numbers of vacancies and interstitials are in loops. The 
diffuse scattering and microscopy size distributions agree at the 
larger sizes, but the diffuse scattering method identifies more loops 
of the smaller sizes. 


22299 (DOE/ER/10404—7, pp 1-14) In-situ oxidation 
studies of pure chromium at high temperatures with hot-stage 
SEM. Bose, S.K. Jan 1982. NTIS, PC A05/MF A0O1. Order 
Number DE82010476. 

In Fundamental studies of high-temperature corrosion reac- 
tions. Seventh annual progress report. 

The literature available on chromium oxidation studies at 
high temperatures, reviewed in detail by Caplan and Sproule, 
Graham, Caplan and Hussey, and Lillerud and Kofstad, indicates 
that the oxidation behavior of Cr is quite complex in nature. The 
three important factors which have been identified to exhibit differ- 
ent oxidation behavior of chromium are: (1) surface preparation; (2) 
oxidation procedure or pretreatment of the metal surface; and (3) 
impurities in the metal. The effect of impurities is not yet well es- 
tablished through elaborate experimentation. However, surface 
preparation and oxidation procedure have already been reported by 
a number of investigators. 


22300 (DOE/ER/10404—7, pp 15-43) In-situ oxidation 
of copper. Raynaud, G.M. Jan 1982. NTIS, PC A05/MF 
A0l. Order Number DE82010476. 

In Fundamental studies of high-temperature corrosion reac- 
tions. Seventh annual progress report 

The hot-stage environmental SEM (HSESEM) received 
some considerable improvements in 1981-1982 period: (1) improved 
heating system by insertion of a heating coil inside the cylindrical 
specimen; and (2) improved radiation shields by using a set of alu- 
minum oxide-strenghened silver outside shields having a very low 
emissivity at all temperatures. These two improvements have great- 
ly reduced the current required to reach a particular temperature 
and have therefore decreased the current of thermally excited elec- 
trons emitted from the heating wire which interfered with the sec- 
ondary electron signal. Results are presented for the oxidation of 
electropolished OFHC copper at temperatures above 850°C. 


22301 (DOE/ER/10404—7, pp 44-79) Observations of 
OFHC pure copper TEM grids in the STEM. Clark, W.A.T. 
Jan 1982. NTIS, PC AOS/MF AOl. Order Number 
DE82010476. 

In Fundamental studies of high-temperature corrosion reac- 
tions. Seventh annual progress report. 

From the observations carried out in the Hitachi H600 
STEM it was apparent both from the nature of the TEM image 
contrast, and the detail of convergent beam diffraction (CBD) pat- 
terns, that the particles and the substrate were quite different in 
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character. It was, therefore, decided to investigate the morphology 
and chemistry of the particles and substrate more closely, and to 
look, in particular, at the oxygen distribution in both by means of 
electron energy loss spectroscopy (EELS). It should be stressed at 
this point that EELS does not give reliable quantitative results, 
except under certain experimental conditions but is very sensitive as 
a means of detecting the presence or absence of light elements. For 
this purpose the specimens were examined on a Vacuum Gener- 
ators HB501 dedicated STEM. A typical region containing parti- 
cles attached to the substrate is shown. 


22302 (DOE/ET/12298—T1) Hydrogen attack in Cr-Mo 
steels at elevated temperatures. Quarterly report No. 1, Sep- 
tember 1, 1978-November 30, 1978. Li, C.Y. (Cornell Univ., ea 
Ithaca, NY (USA). Dept. of Materials Science and Engi 
neering). 1978. Contract AS05-78ET12298. 27p. NTIS, 
A03/MF A01. Order Number DE82004476. 

The material under study is 2 1/4 Cr-1 Mo steel, in particu- 
lar ASTM A387 and A542. The material has been obtained and 
some specimens have been machined. For the nucleation and 
growth studies, temperature, applied stress, and hydrogen pressure 
must be varied. Experiments without an applied stress are carried 
out in a simple hydrogen chamber which can operate up to 600°C 
and 2000 psi hydrogen. Experiments without a hydrogen environ- 
ment use a basic dead weight loaded creep stand with an appropri- 
ate furnace. For experiments with the combined effects of high 
pressure hydrogen and applied stress, a dead weight creep stand 
has been designed to be placed inside of a high pressure hydrogen 
chamber. This unit is under construction and is expected to be fin- 
ished by the end of the second quarter. At the present time prelimi- 
nary tests are being made to determine the conditions of tempera- 
ture, applied stress, and hydrogen exposure of the greatest interest 
in order to initiate a systematic testing program in the second con- 
tract quarter. 


22303 (DOE/ET/12298—T2) Hydrogen attack in Cr-Mo 
steels at elevated temperatures. Quarterly report No. 2, De- 
cember 1, 1978-February 28, 1979. Li, C.Y. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Materials Science and Engi- 
neering). 1979. Contract AS05-78ET12298. 41ip. NTIS, BC 
A03/MF AO1. Order Number DE82005123. 

Work during this quarter showed that after a hydrogen ex- 
posure of up to 480 hours at 2000 psi and 600°C, grain boundary 
cavities were not detected in both types of steels on a polished and 
etched surface within the resolution limits of the SEM techniques 
used. An A387 specimen which had previously been soaked in hy- 
drogen at 2000 psi at a temperature of 600°C for 480 hours exhibit- 
ed an accelerated creep rate and a significantly shorter rupture life. 
Decarburization was observed and is apparently causing the ob- 
served creep rates. In the hydrogen-exposed specimen after creep, 
both wedge-like cavities and spherical cavities were observed. The 
latter were located at grain boundaries normal to the applied stress 
axis and suggest the existence of stress induced cavity growth. 


22304 (DOE/ET/12298—T3) Hydrogen attack in Cr-Mo 
steels at elevated temperatures. Quarterly report No. 3, 
March 1, 1979-May 31, 1979. Li, C.Y. (Cornell Univ., 
Ithaca, NY (USA). Dept. of Materials Science and Engi- 
neering). 1979. Contract AS05-78ET12298. 52p. NTIS, PC 
A04/MF AO1. Order Number DE82005124. 

The materials under study are 2 1/4 Cr-1 Mo steels, ASTM 
A387 (both normalized and tempered, quenched and tempered) and 
A542 (quenched and tempered). A major portion of the work is 
planned for the investigation of the A387 steel. During this quarter 
we have completed the development of the required capabilities for 
investigating separately the kinetics of nucleation and growth of 
grain boundary cavities under the influence of hydrogen attack. We 
shall report the optimization of the metallographic procedures for 
nucleation studies which involve sectioning, polishing and etching, 
scanning electron microscopy and statistical analysis. We were able 
to estimate the rate of stress induced cavity growth after hydrogen 
exposure by using the stress-to-rupture data and also by direct ob- 
servation of cavity size. These two approaches yielded results in 
good agreement. With the capabilities described above, we are in 
the position to plan in more detail the test matrix necessary to fully 
characterize the kinetics of nucleation and growth of grain bound- 


36 MATERIALS 
3601 Metais And Alloys 


ary cavities under the influence of hydrogen attack. 11 figures, 7 
tables. 


22305 (DOE/ET/12298—T4) Pa scar attack in Cr-Mo 
steels at elevated temperatures. Quarter! Be igs No. 4, June 
1, 1979-August 31, 1979, Li, C.Y. angen Univ., Ithaca, 
NY (USA). t. of Materials Science and ineering). 
1979. Contract AS05-78ET12298. 39p. NTIS, A03, 
A01. Order Number DE82002786. 

The materials under study are 2 1/4 Cr-1 Mo steels, ASTM 
A387 (both normalized and tempered, quenched and tempered) and 
A542 (quenched and tempered). A major portion of the work is 
planned for the investigation of the A387 steel. During this quarter 
we have been able to directly observe, by means of transmission 
electron microscopy, grain boundary methane bubble formation in 
2 1/4 Cr-1 Mo steel after hydrogen exposure at elevated tempera- 
tures. This result is significant in view of the fact that Nelson charts 
indicate only decarburization occurs for 2 1/4 Cr-1 Mo steel when 
hydrogen exposed at high temperatures. In conjunction with these 
TEM studies further information on carbide composition and evolu- 
tion was obtained. In addition, cavity nucleation rate data has been 
obtained and the necessary rate equations have been developed to 
describe such phenomenon. 


22306 (DOE/ET/17005—2) Applications of —— 
gas turbine components. Semi-annual technical 

report, Phase 1, Peterson, L.G.; Hrencecin, D.E.; a 
D.E.; Beltran, A.M.; Schilling, WF; Ostergren, WJ. (Gen- 
eral Electric Co., Schenectady, NY (USA). Gas Turbine 
Div.). Sep 1981. Contract ACO1-80ET17005. 35p. NTIS, PC 
A03/MF 7 A01. Order Number DE82004710. 

Phase I of this program evaluates several nickel base superal- 
loy combinations which have been diffusion bonded using hot isos- 
tatic pressing (HIP). This technique enables large gas turbine buck- 
ets to be fabricated using materials with improved creep and low- 
cycle fatigue life for the airfoil and greater high-temperature tensile 
strength in the dovetail. The program will specifically investigate 
three directionally solidified airfoil alloys and two powdered metal 
dovetail alloys. This effort will include heat treat studies, physical 
metallurgy and high-temperature tensile testing for all five alloys in 
their HIP bonded condition. In parallel with these tasks will be 
studies of mechanics of materials and mechanical design consider- 
ations for adapting composite bucket technology into advanced gas 
turbine designs. 


22307 (GKSS—80/E/41) Underwater conservation - cor- 
rosion protection of components in sea-water. Donker, B.; 
Richter, U.; Capeller, L. (GKSS-Forsch trum 
Geesthacht G.m.b.H., Geesthacht-Tes wo 4p. Gin eee , 
F.R.). Inst. fuer Anlagentechnik). 19 frome 
GKSS-Forschungsrentrum Geesthacht G. at Ch. Geesth- 
acht-Tesperhude, Germany. 

Within the framework of the research topic Underwater 
technology , underwater conservation technologies are being 
worked on by the GKSS research centre, Geesthacht, in close col- 
laboration with industry. The industry is concerned with the devel- 
opment and formulation of applicable underwater coating materials, 
whereas the research centre concentrates on the operation of the 
underwater work and the development of applicable coating tech- 
niques. The following report deals with experiments to develop un- 
derwater coating materials for the passive corrosion protection to 
be carried out in the Baltic Sea. 


22308 (INIS-mf—6561) Aspects of dislocation substruc- 
tures associated with the deformation stages of stainless steel 
AISI 304 at high temperatures. Oliveira, J.L.L.; Reis Filho, 
J.A.B.S.; de Almeida, L.H.; Monteiro, S.N. (Rio de int 
Univ. (Brazil). Escola de En genharia). Jul 1978. 11 wie 
Portuguese). (CONF- 78061457). NTIS (US Sales y), 
PC ‘A02/ME A01. Order Number DE81700040. 

From 33. annual congress of the Brazilian Association of 
Metals; Rio de Janeiro, Brazil (Jun 1978). 

The development of dislocation substrutures in type 304 aus- 
tenitic stainless steel at high temperatures has been associated with 
the deformation stages through log do/d epsilon x log epsilon 
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plots, which show the transition point independently. The mecha- 
nisms responsible for the Dynamic Strain Aging particulary the 
Portevin-LeChatelier effect were related to the appearence of the 
stages. The results indicate that the deformation stages can be di- 
vided into two distinct regions. Each one of these region show par- 
ticular characteristics with respect to the stress level, transition 
point, developed substructure and type of crystalline defects inter- 
action with dislocations. 


22309 (INIS-mf—6562) Static strain aging in austenitic 
stainless steels. Monteiro, (Rio de Janeiro Univ. 
_—s Coordenacao dos Programas de Pos-graduacao de 
ia). Jul 1978. 14p. (In Portuguese). (CONF- 
7806145—8). NTIS (US es Only), A02/MF AOl. 
Order Number DE8170004 
From 33. annual otal of the Brazilian Association of 
M ; Rio de Janeiro, Brazil (Jun 1978). 
static strain aging effects were investigated in austenitic 
stainless steels by measuring the yield points developed in tensile 
tests following the arrest of the crosshead for some period of time. 
The results appear to indicate that the dragging of dislocations in 
the interval of temperatures from 100 to 300°C, where the strain 
aging is effective, does not apparently depend on the Cottrell’s at- 
mosphere. Moreover the influence of the pre-deformation and time 
on the yield point intensity displayed the existence of stages. The 
strain aging mechanics and the reasons for the stages were dis- 
cussed. 


22310 (INIS-mf—6563) Comparison between the results 
of stress relaxation - and creep tests in a stainless steel 316 at 
800°C, de Miranda, P.E.V. . (Rio de Janeiro Univ. (Brazil). 
Coordenacao dos Pro de Pos-graduacao de Engen- 
haria). Jul 1978. 12p. (In Portuguese). (CONF-7806145—9). 
NTIS (US Sales Only), PC A02/MF AOl. Order Number 
DE81700042. 

From 33. annual congress of the Brazilian Association of 
Metals; Rio de Janeiro, Brazil (Jun 1978). 

A sequence of stress relaxation tests from the same initial 
stress showed an estabilization of the relaxed fraction of stress of a 
316 stainless steel at 800°C. This represents the exhaustion of the 
deformation process of the material at this temperature. Results 
from the relaxation tests were obtained by utilizing a recently pro- 
posed model. The slope in from the log epsilon sup(.) x logo/E 
curve obtained by relaxation (n = 6,80) closely matched that deter- 
mined by creep tests (n = 6,50). This presents a possibility of deter- 
mined by stress relaxation of the parameters usually calculated by 
creep. 


22311 (INIS-SU—61, pp 84-94) Effect of low-tempera- 
ture reactor irradiation on pinning in niobium 
Andronikashvili, E.L.; Ashimov, S.M.; Tsakadze, Dzh.S. 
1979. (In Russian). NTIS (US Sales Only), PC A07/MF 
A0l. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and os Be Bakuriani, USSR (Feb 1979). 

effect of neutron irradiation on the rate of pinning the 

Abrikosov vortices in singie crystals of niobium with different den- 
sities of dislocations has been studied. The samples are irradiated at 
T=4.2 K by the neutron integral doses 10'*-10'* cm™? and at 
T=100 K by the doses approximately 10'7 cm~*. Different densities 
of dislocations are produced during crystal deformation in the di- 
rection [110] at a room temperature. It has been found that irradia- 
tion results in an increase of the pinning force Fsub(p). The ob- 
served growth of Fsub(p) after irradiation at T=4.2 K is assumed 
to be caused by subsidiary pinning of dislocations by point defects, 
and also by displacement cascades induced by irradiation. The 
holding of the sample for 300 hrs at a room temperature eliminates 
the effect due to irradiation at the liquid helium temperature almost 
completely. It is also shown that analogous annealing results in a 
decrease but not in vanishing of the maximum pinning force incre- 
ment, appeared after irradiation at T= 100 K by relatively high in- 
tegral doses of neutrons. 


22312 eR a 7-10) Microstructure of 
cascade regions in “| Yu.R. 1979. (In Rus- 
sian). NTIS (US —_ Only), PC AO7/MF AOl. Order 
Number DE82780223. 


ERA VOL. 7,NO.8/ 2708 


From 7. Bakurianian school on radiation physics of metals 
and iam Bakuriani, USSR (Feb 1979). 
¢ data on investigation of a microstructure of cascade 
damage regions (CDR) have been analyzed in brief. Two phases 
are discriminated in the CDR formation: dynamical and relaxation 
ones. So far the relaxation phase is not amenable to theoretical de- 
scription. The CDR microstructure at certain temperatures and ir- 
radiation doses consists of vacancy and interstitial loops (VL and 
IL). Two values are used in the analysis of CDR: the number of 
cascades leading to formation of VL and the ratio of the number of 
vacancies in VL to the total number of Frenkel pairs in a cascade. 
Trends of experimental studies of CDR are determined, particular- 
ly, the development of models of relaxation phenomena in a cas- 
cade, investigation of the effect of different parameters (tempera- 
ture, type and concentration of the impurity) on redistribution of 
vacancies among free and bound complexes. 


22313 (INIS-SU—61, PP 20-23) Effect of extended dislo- 
cations on the formation of interstitial loops at small irradia- 
tion time. Koptelov, E.A. (AN SSSR, Moscow. Inst. Yader- 
nykh Issledovanij). 1979. (In Russian). NTIS (US Sales 
Only), PC A07 A011. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and = Bakuriani, USSR (Feb 1979). 

problem of formation of interstitial dislocation loops at 

the beginning of metal irradiation has been considered theoretically. 
An analytical solution is derived for the set of equations describing 
the formation of extended dislocation loops. The critical density of 
extended dislocations is calculated above which the formation of 
dislocation loops is suppressed due to withdrawal of interstices to 
sinks. An increase in the extended dislocation density or in the irra- 
diation temperature results in a decrease in the mean dimensions of 
loops. In the conditions of intensive formation of loops under irra- 
diation the loop density depends as a square root on the defect gen- 
eration rate. 


22314 (INIS-SU—61, pp 69-73) Positron annihilation in 
metals. Gol'tyaev, O.M.; Devyatko, Yu.N.; Osadchiev, 
V.M. (Moskovskii Inzhenerno-Fizicheskii Inst. (USSR)). 
1979. (In Russian). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

Fundamental problems arising in applying the positron anni- 
hilation (PA) method in metals for obtaining physical information 
on the electron density distribution in ideal and defect crystals have 
been considered. The problems of accuracy of measurements and of 
data processing are of paramount importance. It is noted that infor- 
mation on a real crystal consists in deviation of the experimental 
curve of the PA momentum distribution from the parabolic law. 
Factors are enumerated which contribute to this deviation. Differ- 
ent ways of developing the PA method are considered. 


22315 are age pp 74-78) Positron capture by 
elastical 


spherical defects in anisotropic cubic crystals. Dekh- 
tyar, M.I. (Kievskii Gosudarstvennyj Univ. ainian 
SSR)). 1979. (In Russian). NTIS (US Sales Only), PC A07/ 
MF AO1. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

The problem on the capture rate of thermalized positrons by 
spherical defects in an infinite elasto-anisotropic cubic crystal is 
considered. Defects in such a crystal attract a complementary diffu- 
sive flux of positrons. The calculation has been performed in the 
assumption that the elastic anisotropy of a crystal and the aniso- 
tropy of the positron diffusion coefficient D are small, and the ani- 
sotropy of surface energy is negligibly small. It has been assumed 
that the diffusive and elasto-diffusive fluxes are paralled with the 
positron density gradient and with the elastic tension gradient re- 
spectively. An expression for the positron capture rate is obtained. 
The term, allowing for the elasto-diffusive interaction of positrons 
and defects, may change its sign according to the ratio of external 
pressure, gas pressure in a defect, Laplace pressure and the sign of 
the metal anisotropy parameter, i.e., under certain ratios the elasto- 
diffusive interaction of positrons with defects may favour or inhibit 
positron capture. 
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—_ S-SU—461, stay Peculiarities of the 

tte tan deen com- 

“= the as structure. os V.G.; Moseev, 

N.V.; Goshchitskii, B.N.; Protasov, V.I. (AN SSSR, Sverd- 

—_ =. Fiziki Metallov). 1979. (In Russian). NTIS (US 

Sales Only) PC AO7/MF AOl. Order Number 
DE8278022 


From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

In the framework of the earlier developed radiative-thermal 
model of radiative defect formation in superconducting materials 
the effect of different kinds of irradiation in NbsSn and VsSi has 
been analyzed. The shapes of the local heating region (LHR) under 
irradiation by fast neutrons, heavy ions and fission fragments are re- 
vealed. In NbsSn this region is close to a spherical one with the 
radius 60-100 A. In VsSi the LHR has the shape of a “tadpole”, at 
the end of an initially-knocked-on atom path a sphere with the 
radius 50 A forms. In the NbsSn LHR there occurs melting and, as 
a result, there appear antistructural defects. In VsSi at the begin- 
ning of the LHR ("tadpole’s” tail) melting takes place, and at the 
head of the “tadpole” there appears a phase enriched with vacan- 
cies and interstitial atoms. Under irradiation by chemical bond-par- 
ticles and O* ions in NbsSn separate spherical LHRs with the 
radius 15 A are formed, spaced by 1000 A, no melting taking place 
at any temperatures of a medium. 


22317 (INIS-SU—61, pp 103-107) Effect of ion implanta- 
tion on the of superconductors. Tsypkin, S.I. (AN 
SSSR, Lenin, . Fiziko-Tekhnicheskii Inst.). 1979. (In 
Russian). NTIS (US Sales Only), PC AO7/MF AOI. Order 
Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

Advantages of ion implantation of superconductors, investi- 
gated in different papers are analyzed. Considered are the results of 
experiments on ion implantation into different superconducting ma- 
terials and structures performed with the aim of changing the criti- 
cal temperature by means of complete implantation. 


22318 (INIS-SU—61, pp 11-19) Kinetics of formation of 
thermally stable voids and dislocation loops in metals under 
irradiation. Turchin, S.I.; Al’tovskii, I.V. 1979. (In Russian). 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

Models of kinetics of the pores and dislocation loop forma- 
tion in metals at a lowered irradiation temperature (200 deg C) are 
considered, the role of thermal decay being inessential. It has been 
shown that.in the case of homogeneous pore generation a great 
concentration of small pores appears before the vacancy flux into a 
pore exceeds that of interstitial atoms. The time of this process de- 
pends strongly on temperature and density of dislocational sinks. 
Also investigated is the case of generation of the interstitial and va- 
cancy type dislocation loops on heterogeneous centers, at a suffi- 
ciently high concentration of the latter. The loop distribution func- 
tion in dimensions been obtained. Some numerical data are given 
for a metal with the parameters close to nickel and steel. It has 
been concluded that the kinetic models provide qualitatively valid 
results. 


22319 (INIS-SU—61, pp 57-60) Gamma radiation effect 
on order-disorder transformation temperature in 8-brass type 
alloys. Krulikovskaya, M.P.; Chirko, L.I. 1979. (In Russian). 
NTIS (US Sales Only), PC AO7/MF AO1. Order Number 
DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

The effect of y-radiation on the process of Cu-Zn-Au, Ag- 
Zn and Ag-Zn-Au alloy disordering has been studied by means of 
temperature dependences of electric resistance. The disordering 
temperature is shown to decrease under y-irradiation of intensity of 
10° R/s. This effect has been observed to depend quantitatively on 
the composition of alloys. 
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22320 Gs aliens 61-65) Radiation-induced order- 
ing in iron-nickel allo evskii, M.A.; Petrov, A.E.; 

U.A. (AN TT atvijakoj SSR, Riga. Inst. Fiziki:. 
1979. (In Russian). NTIS (US Sales Only), PC A07/MF 
A011. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

An attempt has been made to establish relationship between 
atomic ordering of alloys under nuclear irradiation, saturation mag- 
netization and the induced anisotropy constant. Samples of Fe-(36- 
80)% Ni alloys were studied under electron and neutron irradiation 
in the 120, 2400 and 3200 Oe magnetic fields. The saturation mag- 
netization and the Curie temperature were found to increase under 
irradiation. The maximum on the curve of dose dependence of the 
magnetic anisotropy constant was revealed. The highest values of 
the constant were observed for the Fe-65% Ni alloy. Two kinds of 
regions were assumed to originate in alloys: atomic ordered and 
orientation ordered pairs of AA and BB atoms. 


22321 (INIS-SU—61, pp 66-67) Measurement of static 
characteristics in ferrites under neutron irradiation. 
Kemers, R.Ya.; Petrov, A.E.; Ulmanis, U.A. (AN Latvijskoj 
SSR, Riga. Inst. Fiziki:. 1979. (In Russian). NTIS (US 
Only), PC A07/MF AO01. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

Magnetic properties of Mn-Zn ferrites with a Co admixture 
have been studied under fast neutron irradiation in the temperature 
range 300 K < T < 500 K in a magnetic field up to 20 Oe. The 
shape of the hysteresis loop is found to vary depending on fluence, 
composition and temperature of samples. It has been concluded that 
the irradiation induced cation vacancies accelerate the diffusion of 
Co* and Fe** magnetoactive ions and favour arising induced un- 
iaxial anisotropy. 


22322 (INIS-SU—61, pp 34-38) Effect of phase transfor- 
mations on interaction of hydrogen with radiation-induced de- 
fects in titanium chemical bond-alloys. Odintsov, N.B.; Par- 
shin, A.M.; Kozhevnikov, O.A. 1979. (In Russian). NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

The effect of neutron irradiation on hydrogen redistribution 
has been shown on an example of a titanium pseudo chemical bond- 
alloy of the Ti-Al-Zr-Nb-V system containing in its structure 2-#% 
of residual 8-phase. It has been found that the effect of neutron ir- 
radiation leads to radiation-induced ageing of titanium chemical 
bond-alloys and favours formation of a large number of small 
globular hydrides forming on radiation defects. As a result, sensitiv- 
ity of titanium chemical bond-alloys to hydride embrittlement de- 
creases, since the amount of hydrogen involved in the formation of 
laminated hydrides causing embrittlement decreases. 


22323 + (INIS-SU—61, pp 49-52) Determination of energy 


activation spectrum for simultaneous processes. 
Levit, V.I.; Podchinenov, LE.; Plishkin, Yu.M. 1979. (In 
Russian). NTIS (US Sales Only), PC A07/MF A0O1. Order 
Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

An attempt has been made to generalize two methods of ex- 
perimental determination of the activation energy of radiative 
defect annealing: the method of ratio of angular coefficients and the 
method of sections. Equations are presented for determining the 
number of mechanisms participating in the process of defect anneal- 
ing. 


22324 (IS-M—349) Suppression of Marangoni convection 
with oxide films. Verhoeven, J.D.; Noack, M.A.; Bevolo, 
A.J. (Ames Lab., IA (USA)). Nov 1981. Contract W-7405- 
ENG-82. 10p. (CONF-811162—1). NTIS, PC A02/MF 
AO1. Order Number DE82004776. 

From Symposia on materials processing in the reduced grav- 
ity environment of space; Boston, MA, USA (Nov 1981). 





36 MATERIALS 
3601 Metals And Alloys 


This research is an effort to determine w 
sion driven convection in molten tin can be eliminated by 
mation of one to several monolayers of oxide on the molten 
face. Initial work is presented describing Auger and electron | 
spectroscopies used to detect SnO and SnO, on molten tin surfaces 
in a UHV system. Progress on efforts to produce and monitor con- 
trolled oxide layers of 8 to 20 A upon floating zones in a disk ge- 
ometry is presented. 


22325 (IS-T—939) Thermotransport of hydrogen and deu- 
terlum in vanadium, niobium and tantalum alloys. Smith, 
M.F. (Ames Lab., IA (USA)). Oct 1981. Contract oT W.7405. 
ENG-82. 80p. NTIS, PC AO5/MF AOl. Order Number 
DE82005453. 


Thesis. 

Heats of transport have been determined for thermotransport 
of hydrogen and deuterium in pure vanadium, niobium and tanta- 
lum; in vanadium alloyed with either niobium, titanium or chromi- 
um; and in niobium-tantalum alloys. In all cases, thermotransport 
was toward colder regions and was significantly greater for deuter- 
ium than for hydrogen. A mass spectrometric technique was used 
to simultaneously measure heats of transport for hydrogen and deu- 
terium in a single specimen containing both isotopes. This technique 
greatly increased the precision with which isotope effects in the 
heat of transport could be measured. The predominant effect of al- 
loying was to dramatically increase thermotransport; however, 
thermotransport decreased as niobium was added to tantalum. 


(IWGRRPC—79/4, pp 128-134) SA 508 Cl 3 
steel for IAEA programme. Fabrication procedure, test re- 
sults and Tetevide, A. (Societe lina 
Americaine de Constructions pone (FRAMATOME), 
92 - Courbevoie (France)). Dec 1979. (In French). Dep. 
NTIS (US Sales Only). 

From 2. research co-ordination meeting on analysis of the 
behaviour of advanced reactor pressure vessel steels under neutron 

iation; Vi Austria (1 Mar 1979). 

irradia supers | presents £ fabrication process and the mechani- 
cal properties of the great size pressure vessel steel SA 508 C13 
provided by the French Society FRAMATOME to the IAEA. 


22327 (JAERI-M—8971, pp 288-292) Simultaneous and 


continuous observation of so oe a Se 
bombardment. Saidoh, M.; Sone, K.; Yamada, R.; Naka- 
mura, K. (Ja Atomic Energy Sessesch Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Aug 1980. NTIS 
(US Sales Only), PC Al16/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and im control; Tokai, Ibaraki, Ja 17 Mar 1980 

Whe deo wm age the surfi at nae of ~ 
molybdenum under helium ion bombardment has been studied. A 
scanning electron microscope (SEM) coupled to the beam line of a 
400 kV Cockcroft-Walton type accelerator was used for the in-situ 
observations. Back-scattered electrons were detected with a P-N 
junction type detector for image contrast. The phenomena ob- 
served were filmed at magnification of 4000 or below. A video re- 
corder (SONY AV-8750) was used for continuous recording. The 
target samples used were annealed at 1300 deg.C for one hour after 
mechanically polished. The contents of the film are the details of 
the experimental apparatus, the phenomena caused by 200 keV 
helium ion bombardment, 100 keV helium ion bombardment, and 
200 keV helium ion bombardment after the pre-bombardment with 
100 keV helium ions. It was found that the formation of blisters and 
the exfoliation of the surface layer were strongly dependent on the 
crystal grains. 


22328 (JAERI-M—8971, pp 293-297) Measurement of 
chemical sputtering ids of various types of carbon. 
Yamada, R.; Nakamura, K.; Sone, K.; Saidoh, M. — 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
search Establishment). Au 1980. NTIS (US Sales Only), 
PC Al16/MF AOl. Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and ing cones control; — ~~ — Japan or Mar 1980). 

formation from carbon due to the bombard- 

maui with tgdvensn lean ben bern Gant’. The influences of the 
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incident ions and the types of carbon on methane produc- 
careful pretreatment of carbon are described in 

tt energy of the hydrogen ions used was in 

0.1 to 6 keV for the purpose of filling the lack of 
coefficient for low energy hydrogen ions. 

were two kinds of pyrolytic graphite. Both basal 
which were cut perpendicularly and in parallel to 

ively, were used as the surfaces of targets for the 
nt with H* ions. Other kinds of carbon used were iso- 
atomic grade graphite and glassy carbon. A quadrupole mass 
spectrometer was used for the measurement of the methane forma- 
tion. The methane production rate increased with dose, and gradu- 
ally reached a constant value. The samples which were pre-bom- 
barded with hydrogen ions showed the very different dose depend- 
ence of methane production rate. The anomalous rate can be ex- 
plained by the particle-induced desorption of super-saturated hydro- 
gen concentration in the target. The energy and temperature depen- 
dences of the methane production rate were almost same for the 

various carbon materials. 


BPE 


[ 
1 


R hating pp 28-40) Dynamics of radiation 

metals. Kirsanov, V.V. (AN Kazakhs- 

koj SR. Alma-Ata. Inst. Yadernoj Fiziki). 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From 2. school on radiation damage physics; Alushta, Ukrai- 
nian SSR (25 Sep 1979). 

The paper deals with the experimental results and computer 
simulation data on peculiarities of the dynamics of radiation dam- 
ages in metallic crystals having radiation- and nonradiation-induced 
defects. The results obtained by a computer simulation of the inter- 
action of cascades and their branches with defects (interstitials, va- 
cancies, impurities, twin boundaries impurity complexes) show a 
considerable reduction of the length of atom-atom collision paths, 
the diminishment of cascade re.oions in size, the crowdion decora- 
tion of the defects by interstitials atoms. A reciprocal effects of the 
cascades on the defects is also pointed out. 


22330 (KFTI—80-30, pp 3-5) Change of critical param- 

eters for Zrsub(x)Hfsub(1-1)Vsub(2) system. Finkel, V.A.; 
+ Melly E.A. 1980. (In Russian). NTIS (US Sales Only), 
PC A05/MF AOl. 

In General and nuclear physics. 

An attempt is taken to relate the extremal character of con- 
centration lences of electron and lattice properties of 
Zrsub(x)Hfsub(1-x)Vsub(2) compounds with peculiarities of their 
crystal structure. The crystal lattice parameters a and critical tem- 
peratures Tsub(c) of transition into the superconducting stage of the 
compound series Zrsub(x)Hfsub(1-x)Vsub(2) (x = 0.5; 0.25; 0.50; 
0.50; 0.75; 1.00) with the Cs-15 structure are measured. The a(x) de- 
pendence has a linear character, a maximum in the Tsub(c)(x) curve 
is observed at x approximately 0.50. It is shown that the extremal 
character of the Tsub(c) concentration dependence and the struc- 
ture change of the low-temperature modifications of the 
Zrsub(x)Hfsub(1-x)Vsub(2) at x approximately 0.5 is connected with 
the change of the type of a topological lattice instability. 


22331 (KFTI—80-30, pp 6-9) Study on phase transfor- 
mations in superconducting Ti-50%Nb alloy using tempera- 

it internal friction method. Shapoval, B.I.; Tik- 
hinskii, G.F.; Somov, A.L; Chernyi, O.V.; Rudycheva, 
T.Yu.; Andrievskaya, N.F. 1980. (In Russian). NTIS (US 
Sales Only), PC AO5/MF AO1. 

In General and nuclear physics. 

The internal friction method is used to study phase transfor- 
mations in the Ti-SO%Nb alloy parallel with other methods. The 
effect of annealing temperature and time, as well as the content of 
interstitial impurities in the alloy and its thermomechanical treat- 
ment (TMT) is studied. In the 250-300 deg C temperature range the 
complex maximum of internal friction caused by extraction of sec- 
ondary phases is observed. The latter is confirmed by the measure- 
ment data of mechanical properties and electron microscopic analy- 
sis. The maximum consists of three overlapping peaks that reflects 
stepped form of the decomposition process of the metastable solid 
solution. The preliminary thermo-mechanical alloy treatment con- 
sisting of equidirectional plastic deformation with the following re- 
crystallization annealing leads to peak increase. This fact testifies to 
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the stimulating effect of thermo-mechanical treatment on the degree 
of solid solution decomposition and reveals in the increase of the 
critical current density of a wire made of the ingot. The increase of 
the interstitial impurity content in the alloy has the analogous 
effect. The reduction of the internal friction level during isothermal 
stand-up at temperatures higher than the third peak temperature 
proceeds in two stages. 


(KFTI—80-30, pp 31- - Sopeentoeeg ons eee 
ties thee of eutectic Ni-NbC co ite. Berdnik, A ikhon- 
ovskii, M.A.; Oleksienko, M.M.; 9 an ag N. N.; Ka- 
trich, M.V.; Zmii, L.I. 1980. (In Russian). NTIS (US "Sales 
Only), PC AOS/MF AOl. 

In General and nuclear physics. 

Superconducting characteristics (the Tsub(c) transition tem- 
perature, Hsub(c2) critical magnetic field and Isub(c) critical cur- 
rent) of composites prepared by directed crystallization of the Ni- 
6.1 at.% C alloys (alloy 1) and Ni-4.27 at.% Nb-7.55 at.% C (alloy 
2) are measured. The composites are oriented fibres or strips of Nb 
uniformly distributed in the nickel matrix. For the alloy 1 Tsub(c) 
increases with the decrease of the crystallization rate v, and for the 
alloy 2 it practically does not depend on v and is equal to 10.2-10.3 
K. The Tsub(c) value correlates with the NbC lattice parameter. 
Hsub(c2) of the composites is 15.5-21.3 kOe and increases with the 
v decrease. The critical current has the analogous behaviour. 


22333 (KFTI—80-30, pp 23-25) To the calculation of the 
strengthening of composite materials. Yarovoi, V.G.; Rybka, 
A.V.; Chernyi, O.V. 1980. (In Russian). NTIS (US Sales 
Only), PC A0S/MF A0O1. 

In General and nuclear physics. 

The effect of pressure fom -nomy is studied on the strength of a 
bimetallic wire produced by drawing of the rod consisting of a nio- 
bium-titanium alloy (48 wt.% Ti) in a copper shell using the 
method of the complete factor experiment of the 2° type. The ade- 
quate interpolation formula is obtained describing the dependence 
of the composition strength on the chosen factors of thermome- 
chanical treatment - temperature, annealing time and deformation 
between annealings. It is found that the calculation values of the 
composition strength calculated according to the additivity rule sat- 
isfactorily correspond to the experimental values. 


(KFTI—80-48, pp vp) Evolution of profiles for 
helium distribution in nickel during annealing at 320-1170 K. 
Dzenkovskii, V.G.; Neklyudov, I.M.; Pivovar, L.L; Ry- 
balko, V.F.; Tolstolutskaya, G.D. 1980. (In Russian). NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE82780223. 
In Physics of radiation damage and radiation material sci- 
ence. 


22335 (KFTI—80-48, pp vp) Simulation of radiation 
damages produced by fast neutrons in a ST-22 microtron. Ni- 
kotin, O.P.; Nilov, S.A.; Gromov, L.A. (Leningradskii 
Tekhnologicheskii Inst. (USSR)). 1980. (In Russian). V07/ 
MF AO1. Order Number DE82780223. 

Thesis. 

In Physics of radiation damage and radiation material sci- 
ence. 


22336 (LA-UR—81-2407) Thermal properties of metallic 
sodium near melt from molecular-dynamics calculations. 
Straub, G.K.; Swanson, R.E.; Holian, B.L.; Wallace, D.C. 


(Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. 26p. NTIS, PC A03/MF A0Ol. Order 
Number DE81030307. 

Molecular dynamics simulations of the thermal properties of 
metallic sodium were performed in the high temperature anhar- 
monic region near the melting point. The ion-ion interaction poten- 
tial was derived from pseudopotential theory. From the molecular 
dynamics results, the anharmonic thermal energy was determined 
directly without the use of thermodynamic perturbation theory. 
Comparison of the calculated melting temperature, latent heat of 
fusion, fluid phase diffusion coefficient, and the atomic distribution 
function are all in good agreement with experiment. 


22337 (LA-UR—81-3447) 
mation at finite strains, Hecker, S.S.; Stout, | 
D. ae Alamos National Lab., NM 
-7405-ENG-36. 40p. (CONF-81 
A03/MF A0l. Order Number DES2004974 
on plasticity of metals at finite strain; 


rom Conference 
Stanford, C ae hn USA (29 Jun = ae 
strain hardening vior of metals at large plastic 
strains is is aiian to assess experimentally. Consequently, many dif- 


purity, alloying, microstructure, stacking fault energy, grain size, 
and deformation mode, is also discussed. 


22338 (LBL—13421) Influences of gaseous environment 
on low growth-rate — crack 

chie, R.O.; Suresh, S.; Toplosky, J. 

Lab., CA (USA)). Sep ‘1981. Contract AS02-79ER 10389; 
7405- ENG-48. 94p. NTIS, PC AO5/MF AOI. 
Number DE82005 34. 

Lower strength steels have traditionally been considered to 
be immune to embrittlement in the presence of hydrogen gas. In 
this work, it is demonstrated that contrary to conventional wisdom, 
there are two regions of fatigue crack growth where hydrogen gas 
causes significant accelerations in crack propagation rates compared 
to air. Environmental influences in these two regimes are shown to 
be dominated by entirely different mechanisms. 


22339 (LBL—13453) Fatigue crack propagation thresh- 
olds for long and short cracks in Rene 95 nickel-base 
alloy. McCarver, J.F.; Ritchie, R.O. (Lawrence Ber' Berkeley 
Lab., CA (USA)). Oct 1981. Contract W-7405-ENG 
18p. ahem PC A02/MF AO1. Order Number DE82005135. 

A study has been made of the near-threshold fatigue crack 
propagation behavior of a wroght Ni-base superalloy, Rene 95, 
with reference to the effect of crack size on the threshold stress in- 
tensity AKo for no detectable crack growth. Measured threshold 
AKo values at low load ratios (R = 0.1) for physically short cracks 
(0.01 to 0.20 mm) were found to be 60% smaller than the corre- 
sponding AKo values for long cracks (~ 25 mm). However, short 
crack threshold values at R = 0.1 were found to be similar to long 
crack thresholds at R = 0.8. Such behavior is rationalized in terms 
of fatigue crack closure, specifically involving the role of fracture 
surface roughness from crystallographic crack growth in Ni-base 
alloys. The large difference observed in threshold values for long 
and physically-short cracks serves to illustrate the potential prob- 
lems in applying conventional (long crack) fatigue data to defect- 
tolerant lifetime predictions for structural components containing 
small flaws. 


22340 (LBL—13465) Fatigue properties of quatough 
steels Fe/4Cr/XMn/0.25C, Kung, C.Y. (Lawrence Berkeley 
Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 
23p. NTIS, PC A02/MF AO1. Order Number DE82005140. 

Over the last decade at Berkeley, the low alloy medium 
carbon martensite Fe/Cr/Mn/C system (called quatough steels) has 
been developed with good combinations of strength and toughness. 
The scope of this study is to report the fatigue crack propagation 
results of the quatough steels in comparison to those of widely-used 
commercial high strength steels 4340 and 300M at the commonly 
used heat treatment conditions (i.c., as quenched +200°C temper- 
ing). 


22341 (SAND—81-1556C) Temperature dependence of 
ion beam mixing in Al. Picraux, S.T.; Follstaedt, D.M.; De- 
lafond, J. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 10p. (CONF- 
811122—29). NTIS, PC A02/MF AOl. Order Number 
DE82004294. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 
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The atomic mixing of evaporated Al/Sb films and of Al/Ag 
films on Al <110> crystal substrates by 400 keV Xe ion beams has 
been investigated. Concentration depth profiles were measured in 
situ by 1.5 MeV He scattering as a function of Xe fluence from 2 to 
32 x 10° Xe/cm* The initial mixing rates are similar at 85 and 300 
K; mixing proceeds by rapid motion of Al (~ 15 Al/Xe) into and 
uniformly through the thickness of the Sb film and by a slow 
motion of Sb (= 0.5 Sb/Xe) into the Al <110> substrate. More 
rapid Sb mixing into Al occurs for polycrystalline Al. The rate for 
Al into Sb slows at concentrations approaching the stable AlSb 
phase. Appreciably higher rates of Sb mixing into Al (2.2 to 2.8 
Sb/Xe) occur at 575 K. Mixing rates for the highly soluble system, 
Al/Ag, are compared to the nearly insoluble Al/Sb at 85 and 300 
K. Appreciably higher rates are found for Ag than for Sb, suggest- 
ing the influence of chemical driving forces even at these low tem- 
peratures. 


22342 (Y/DV—180) Comparison of laser welds in two 
stainless steels. Jones, T.A. (Oak Ridge Y-12 Plant, TN 
(USA)). 9 Nov 1981. Contract W-7405-ENG-26. 45p. NTIS, 
PC A03/MF AO1. Order Number DE82004699. 

A comparison of laser welds in types 304L and 316 stainless 
steel was performed. There were no significant differences in the 
weld bead characteristics. The effects of the laser parameters on the 
welds were also examined. When the pulse length is increased, the 
spot size and spot overlap decreases, but the penetration remains 
the same. Increases in frequency result in an increase in percent 
overlap and decrease in spot size and penetration. When the power 
is increased, the penetration, overlap, and spot size increase. 


22343 Work function of sputter-formed Re-1% Pt. II. 
surface. Gordon, R.L. (Pacific Northwest 

Laboratory, Richland, Washington 99352). Journal of A 

plied Physics; 53: No. 2, 1059-1064(Feb 1982). AC06-76 

1830. 


The work function and surface composition changes occur- 
ring on a recrystallized surface of a sputter-formed Re-1% Pt alloy 
have been measured as a function of temperature. The work func- 
tion was found to decrease with heat-induced segregation of Pt to 
the surface of the alloy. This behavior is the same as reported pre- 
viously for a surface of the same material showing minimal recrys- 
tallization and can be explained by the Topping model of dipole 
formation. The dipole moment and polarizability of the surface Pt 
obtained from the combined data for both surfaces are (8.1 +- 1.5) 
x 10-*° C-m and (28.1 +- 6.3) A%, respectively. In cases where the 
surface Pt concentration was highly nonuniform, the derivative 
curve of the diode characteristic exhibited structure due to the 
patch effect. This structure in the data has been satisfactorily mod- 
eled by the superposition of two patches, each having a Gaussian 
work function distribution. Negative portions of the derivative 
curve were attributed to electron channeling and reflection. 


22344 Electron-spectroscopy studies of clean thorium and 

uranium surfaces. and initial stages of reaction 

with O2., CO, and CO. McLean, W.; Colmenares, C.A.; 

Smith, R.L.; Somorjai, G.A. (Lawrence Livermore National 

Laboratory, Livermore, California 94550). Physical Review 

Section] B: Condensed Matter; 25: No. 1, 8-24(1 Jan 1982). 
-7405-ENG-48. 

The adsorption of O2, CO, and CO: on the thorium (111) 
crystal face and on polycrystalline a-uranium has been investigated 
by x-ray photoelectron spectroscopy, Auger electron spectroscopy 
(AES), and secondary-ion mass spectroscopy (SIMS) at 300 K. 
Oxygen adsorption on both metals resulted in the formation of the 
metal dioxide. CO and CO, adsorption on Th(111) produced spe- 
cies derived from atomic carbon and oxygen; the presence of mo- 
lecular CO was also detected. Only atomic carbon and oxygen 
were observed on uranium. Elemental depth profiles by AES and 
SIMS indicated that the carbon produced by the dissociation of CO 
or CO, diffused into the bulk of the metals to form a carbide, while 
the oxygen remained on their surfaces as an oxide. 
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22345 Neutron scattering study of the magnetic transition 
in (Ho/sub 1-x/Er/sub x/Rh,B, alloys. Mook, H.A.; 
Koehler, W.C.; Maple, M.B.; Fisk, Z.; Johnston, D.C.; 


Woolf, L.D. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Physical Review 
[Section] B: Condensed Matter; 25: No. 1, 372-380(1 Jan 
1982). 


Using neutron scattering techniques we have examined the 
magnetic transitions for compounds in the (Ho/sub 1-x/Er/sub x/ 
)Rh,B, pseudoternary system. We find a wide variety of behavior 
ranging from mean-field behavior for HoRh,B, to complicated be- 
havior with more than one type of ordering for Ho/sub 0.3/Er/sub 
0.7/Rh,B,. Our results for the pseudoternary compounds are con- 
sistent with a model in which Ho orders along the c axis with 
nearly its free-ion moment, while Er orders in the basal plane, but 
with a moment reduced from the free-ion value. Ordering along the 
c axis results in the destruction of superconductivity in a sharp 
transition at the same temperature that a sharp spike appears in the 
heat capacity. Because Ho and Er have competing orthogonal mag- 
netic anisotropies, pseudoternary compounds near the composition 
Ho/sub 0.3/Er/sub 0.7/Rh,«B, are near a multicritical point in the 
magnetic phase diagram. 


22346 (RFP-Trans—301) Method for producing ferrite 
powders. Myshalov, V.M.; Vysotskaya, Ya.I.; Berdonosov, 
Yu.D. (Rockwell International Corp., Golden, CO (USA). 
Rocky Flats Plant). Oct 1981. Contract AC04-76DP03533. 
Translation of Patent No. 638427, December 25, 1978. 4p. 
NTIS, PC A02/MF A0O1. Order Number DE82002860. 

This invention concerns powder metallurgy, more specifical- 
ly, the production of ferrite powders, and can be used to improve 
productivity in the manufacture of magnets for grinding operations. 
A method is known for producing ferrite powders, which consists 
in ferritization and milling first by the dry process in a vibrational 
mill, and then wet milling. Here the milling time is 13 to 16 hours. 
However, when using this method it is necessary to perform long- 
term milling, and the resulting ferrites have insufficiently high mag- 
netic parameters. The purpose of this invention is to improve the 
magnetic parameters of the ferrites and also improve the productiv- 
ity of wet milling. This is achieved by performing, in the known 
process of producing ferrite powders, wet milling in the presence 
of water-soluble cellulose derivatives. Here the water-soluble cellu- 
lose derivatives are taken in amounts equaling 0.01 to 1.0% by 
weight of the powder. 


22347 Physical and optical properties of rare earth cobalt 
magnets. Halbach, K. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nuclear Instruments and Methods 
in Physics Research; 187: No. 1, 109-117(1 Aug 1981). 

From 1. conference on charged particle optics; Giessen, Ger- 
many, F.R. (8 - 11 Sep 1980). 

Rare Earth Cobalt (REC) permanent magnets have unique 
properties that permit solutions to some optical tasks that cannot be 
accomplished with conventional magnets. A review is presented of 
the design and performance characteristics of these magnets includ- 
ing an analytical description of the three dimensional fringe fields 
of REC quadrupoles. 


22348 Effects of magnetic atoms of the properties of ter- 

nary superconductors. Dunlap, B.D.; Shenoy, G.K. (Ar- 
onne National Lab., IL (USA)). Hyperfine Interactions; 10: 
o. 1-4, 903-913(Jun 1981). 

From 5. international conference on hyperfine interactions; 
Berlin, Germany, F.R. (21 - 25 Jul 1980). 

Until recently it has been commonly accepted that small im- 
purities of magnetic atoms were severely detrimental to supercon- 
ductivity, and that superconductivity and long-range magnetic or- 
dering could not occur in the same materials. In known binary and 
pseudo-binary compounds, this is still the case. However, many 
recent experiments on ternary superconductors have shown that the 
effects of magnetism are considerably more complex. In some cases, 
the addition of magnetic atoms has been found to enhance super- 
conducting properties by increasing the superconducting critical 
field, without significantly lowering the transition temperature. In 
many cases, compounds will show both superconducting and long 
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range magnetic ordering transitions. The destruction of supercon- 
ductivity by ferromagnetic ordering and the coexistence of super- 
conductivity with antiferromagnetic ordering is now well estab- 
lished. Hyperfine interaction measurements have played a signifi- 
cant role in the investigations of these materials, including measure- 
ment of the magnitude of the exchange interaction between rare- 
earth spin and conduction electron spin, elucidation of the mecha- 
nism for critical field enhancement, specification of crystalline field 
ground states, and studies of the nature of magnetic ordering. 


22349 Coated woven egg and method of prepara- 
_ Carroll, D.W.; Mccreary, W.J. (to Department of 

). US Patent. 4,265,982. 5 May 1981. Filed date 11 
jon | 1979. vp. 

Coating of woven materials so that not only the outer sur- 
faces are coated has been a problem. Now, a solution to that prob- 
lem is the following: woven materials are coated with materials, for 
example with metals or with pyrolytic carbon, which materials are 
deposited in chemical vapor deposition (Cvd) reactions using a 
fluidized bed so that the porosity of the woven material is retained 
and so that the tiny filaments which make up the strands which are 
woven (Including inner as well as outer filaments) are substantially 


pon aging. 
(to ent of aa Us. Patent 
4265, 983. "5 May 1981. Filed date 26 Jun 19 
Austenitic stainless steel alloys containing delta ante such 
as are used as weld deposits, are protected against the transforma- 
tion of delta ferrite to sigma phase during aging by the presence of 
carbon plus nitrogen in a weight percent 015-0.030 times the 
volume percent ferrite present in alloy. The formation of chi phase 
upon aging is controlled by controlling the mo content. 


22351 Ion-beam mixing of metal-semiconductor eutectic 
systems. Lau, S.S.; Tsaur, B.Y.; Von Allmen, M.; Mayer, 
J.W. (California Inst. of Tech., Pasadena (USA)); Stritzker, 
B.; White, C.W.; Appleton, B. (Oak Ridge National Lab., 
TN (USA)). Nuclear Instruments and Methods; 182: No. 183, 
97-105(Apr-May 1981). 

From 2. international conference on ion beam modification 
of ere Albany, NY, USA (14 - 18 Jul 1980). 

A study has been made of the ion-beam mixing of four 
senthiaieniaten eutectic. Two sample configurations were 
used: (1) unlimited supply where a single metal layer was deposited 
on a semiconductor substrate, and (2) limited supply where multiple 
layers of metal and semiconductor of a fixed composition were de- 
posited onto an inert substrate. Inert gas ions were used to cause 
mixing between the metal and semiconductor. The ion-beam mixing 
behaviour of the four systems can be categorized into two groups. 
For Au-Si and Au-Ge, the mixing is efficient. For Al-Ge and Ag- 
Si, the mixing is much less compared with that of the group A sys- 
tems. In the case of samples with an unlimited supply configuration, 
group A systems exhibited a mixed layer of well-defined composi- 
tion which is formed initially at the metal-semiconductor interface. 
The thickness of the mixed layer increases with the square root of 
the ion dose. The structure of the mixed layer is metastable in 
nature. The efficiency of mixing and the uniformity of the mixed 
layer improve with an increase in the substrate temperature from 
cryogenic to room temperature. For group B systems, the mixing is 
limited to the interfacial regions even at elevated substrate tempera- 
tures (up to approx. equal to 200°C). At higher substrate tempera- 
ture, solid-phase reactions take place even without the influence of 
an ion beam. In the case of multiple layered samples, mixing is pro- 
nounced for group A systems. For group B systems, relatively uni- 
form mixed layers can be obtained if the individual layer thickness 
is similar to the interfacial concentration spread caused by ion 
beams in samples with a single deposited metal layer. These results 
are compared with those obtained by laser melting and quenching 
experiments as well as splat-cooling experiments. 


22352 Intergranular microcavities in type 304 stainless 
steel. Swindeman, R.W.; Farrell, K.; Yoo, M.H. (Oak Ridge 
National Lab., TN (USA)). Res Mechanica Letters; 1: No. 2, 
67-71(Feb 1981). 
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Austenitic alloys such as type 304 stainless steel may fail by 
any of several modes that fall into the broad categories of trans- 
granular and intergranular rupture. A report is presented on a heat 
of type 304 stainless steel in which micro-cavity coalescence domi- 
nates at relatively short times and high stresses for temperatures 
around 593°C. Typical data are plotted showing the shape of the 
creep curves for rupture lives in the range 0.1 to 10 Ms. Optical 
metallography confirmed the presence of cavities on grain bound- 
aries that were orientated normal to the applied stress. Typically, 
the cavities were about 1 to 3 ym in size, when measured in the 
direction perpendicular to the grain boundary. Coalescence of the 
cavities on the boundary produced cracking that extended several 
grain facets. These larger cracks joined other cracks and produced 
a rupture face composed of interconnected cavities or cusps about 5 
nm in diameter. It appeared that most of the observed creep defor- 
mation in the secondary and tertiary stages could be attributed to 
microcavity growth. The results are discussed. 


22353 (NRC/CNR-TT—1990) Some characteristics of the 
selective dissolution of iron and nickel alloys. Kolotyrkin, 
J.M. Translated from Abh der Saechsischen Akad. Wiss. 
(Leipzig); 53: No. 1, 131-140(1981). 18p. 

The use of g: spectroscopic procedures, X-ray microan- 
alyzers, and Auger and electron spectroscopy in 
changes in the chemical composition of thin surface layers is dem- 
onstrated on the basis of results obtained in an investigation of the 
anodic dissolution of the binary Fe-28% Cr alloy, of nonsensitized 
stastainless steels, and of a 70% Ni-28% Mo alloy. Results indicate 
that the views previously held with regard to the passive layer as 
static structure are erroneous. In reality, that layer represents an ex- 
traordinarily dynamic structure in which local disintegrations occur 
almost without interruption. These disintegrations cause a flaring 
up of the rate of dissolution. The active surface areas may again be 
repassivated or become centers for the development of pitting. 





22354 Grain boundary migration in iron during zincifica- 
tion. Blendell, J.E. (Max-Planck-Institut fuer Metallfors- 
chung, Stuttgart, Germany); Handwerker, C.A.; Kaysser, 
W.A.; Petzow, G. pp 217-226 of Surfaces and interfaces in 
ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Diffusion induced grain boundary migration has been investi- 
gated in the iron-zinc system, a system which exhibits this phenom- 
enon and in which a wide range of experimental conditions are 
easily attainable. 


22355 Oxide-dispersion hardened, mechanically alloyed 
materials for high-temperature application. Benjamin, J.S.; 
Strassburg, F.W. pp vp of Annual meeting of the Deutsche 
Gesellschaft fuer Méetallkunde. Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22356 Self-diffusion and isotope effect in Beta-Hafnium. 
Bussmann, W.; Herzig, C. pp vp of Annual meeting of the 
Deutsche Gesellschaft fuer Metallkunde. Karlsruhe, Ger- 
many; Fachinformationszentrum Energie, Physik, Mathema- 
tik (1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22357 Grain boundary migration in recrystallized Mo 
foils. Amtenbrink, M.; Kaysser, W.A.; Petzow, G. pp vp of 
Annual meeting of the Deutsche Gesellschaft fuer Metall- 
kunde. Karlsruhe, Germany; Fachinformationszentrum En- 
ergie, Physik, Mathematik (1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 
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22358 Investigations in the ternary system Be-Cu-Fe. 
Kaltenbach, K.; Joensson, S.; Petzow, G. pp vp of Annual 
ing of the ane Gesellschaft fuer Metallkunde. 
Karlsruhe, Germany; Fachinformationszentrum Energie, 
Physik, Mathematik Yost). (In German) 
From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


Strain minimum formation Pa “ alloy steels 
cates the creep rupture test. Hofer, G of Annual 
meeting of the the Longe Gesellschaft a etallkunde. 
Karlsruhe, Germany; Fachinformationszentrum Energie, 
Physik, Mathematik Yiogty (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22360 Microstructure and fracture of Duplex steels. 
Thomas, G. pp vp of Annual mee a A the Deutsche Ge- 
sellschaft r  Metallkunde. Isruhe, German 
leap esi tes Energie, Physik, Mathematik: 
1 . 

‘ From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22361 Formation of superconducting C15 phases in ter- 
nary V-Hf-Cu alloys. Khan, H.R.; Raub, CJ. pp vp of 
Annual mee of the Deutsche Gesellschaft fuer Metall- 
kunde. Kar' e, Germany; Fachinformationszentrum En- 
ergie, Physik, Mathematik (1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22362 High-temperature ductility of irradiated ferritic 
and austenitic steels. Faulkner, R.G.; Anderko, K. pp vp of 
Annual meetin, — of the Deutsche Gesellschaft fuer Metall- 
kunde. Kar e, Germany; Fachinformationszentrum En- 


ergie, Physik, Mathematik (1981). (In German) 


From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22363 Structural relaxation in FesoNisBoo by means of 
neutron irradiation. Gerling, R.; Wagner, R. pp vp of 
Annual meeting of the Deutsche Gesellschaft fuer Metall- 
kunde. Karlsruhe, Germany; Fachinformationszentrum En- 
ergie, Physik, Mathematik (1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22364 Interface formation during spinodal decomposition. 
Williams, R.O. (Oak Ridge National Lab., TN). Acta Metal- 
lurgica; 29: 95-100(1981). Contract W- 7405-ENG- 26. 

Already Swanger, Gupta, and Cooper have shown that the 
nonlinear term in the differential equation that describes spinodal 
decomposition is responsible for the decomposition going to com- 
pletion. We contend that the term is also responsible for the decom- 
position going to completion. We contend that the term is also re- 
sponsible for the formation of sharp interfaces relatively early in 
the decomposition process. There is experimental verification of 
this. 


22365 Primary dendrite spacing of lead dendrites in Pb- 
Sn and Pb-Au alloys. Klaren, C.M.; Verhoeven, J.D.; Tri- 
vedi, R. (Ames Lab., IA). Metallurgical Transactions, [Sec- 
tion] A: Physical Metallurgy and Materials Science; 11A: 1853- 
18 ov 1980). 

Directional solidification experiments have been carried out 
on dendritic alloys of Pb-Sn and Pb-Au as a function of tempera- 
ture gradient, G, solidification rate, R, and composition. Variation 
of temperature gradient was carried out at a moderate growth rate, 
20 m/s, and variation of growth rate was carried out at high gra- 
dients, around 350°C/cm. Based on these experiments the primary 
dendrite spacings, A, are found to follow the correlation A = kG/ 
sup ~ a/R/sup ~b/ only at rates above 45 m/s in Pb-Sn alloys and 
above 10 yxm/s in Pb-Au alloys. Below these rates A becomes . 1- 
tially constant with rate. Possible causes of this break in th .ate 
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data are discussed. The values of the exponents a and b at the 
higher rates are found to be significantly different from the values 
predicted by the recent theoretical model of Hunt. 


22366 Electron microscopy of Co/Fe/B/Si amorphous 
alloys. Reheshore, L. (Univ. of California, Berkeley); 
Mishra, R : Tieen G.; Kohmoto, O.; Ojima, T. JEEE 
(Institute of I ilectrcal and Electronics Engineers) Transactions 
on Magnetics; MAG-16: No. 5, 1135-1137(Sep 1980). Con- 
tract W-7405-ENG-48. 

Changes in magnetic structures with annealing are studied 
using Lorentz electron microscopy and are correlated with changes 
in magnetic properties for the Coz.4Fes.¢Sie.6Bis.4 amorphous alloy. 
Domain wall stabilization is shown to be the dominant factor result- 
ing in decreasing p and increasing H/sub c/ and K during low tem- 
perature annealing. Annealing near T/sub c/ results in an isotropic 
magnetic structure due to domain wall relaxation, and annealing 
above T/sub cry/ results in magnetically hard crystalline particles. 
It is concluded that treatments capable of producing a magnetically 
isotropic structure can produce the best soft magnetic materials. 


22367 Internal fluoridation of Ni-5.6% Cr alloy. Reddy, 
S.N.S. (Amoco Research Center, ——— IL); Rapp, 
R.A. Metallurgical Transactions, [Section] B: Process Metal- 
lurgy; 11: 533-534(Sep 1980). Contract AS02-76ER02671. 

The alloy was surrounded by a Ni-NiF2 mixture in a capsule, 
where the fluorine partial pressure is maintained at the NiF2 disso- 
ciation pressure, so that only CrFs; can be formed inside the alloy. 
The solubility-diffusivity product for fluorine thus determined 
agrees within a factor of two with electrochemical experiments, in- 
dicating a significant solubility and a high diffusivity for fluorine 
atoms in solid nickel. (DLC) 


22368 Use of a boron addition to prevent intergranular 
embrittlement in Fe-12Mn. Hwang, S.K. (Brookhaven Na- 
tional Lab., Upton, NY); Morris, J.W. Jr. Metallurgical 
Transactions, [Section] A: Physical Metallurgy and Materials 
Science; 11: 1197-1206(Jul 1980). Contract W-7405-ENG-48. 
Fe-12Mn alloys undergo failure by catastrophic intergranular 
fracture when tested at low temperature in the as-austenitized con- 
dition, a consideration which prevents their use for structural appli- 
cations at cryogenic temperatures. The present research was under- 
taken to identify modifications in alloy composition or heat treat- 
ment which would suppress this embrittlement. Chemical and mi- 
crostructural analyses were made on the prior austenite grain 
boundaries within the alloy in its embrittled state. These studies 
failed to reveal a chemical or microstructural source for the brittle- 
ness, suggesting that intergranular brittleness is inherent to the alloy 
in the as-austenitized condition. The addition of 0.002 to 0.01 wt % 
boron successfully prevented intergranular fracture, leading to a 
spectacular improvement in the low temperature impact toughness 
of the alloy. Autoradiographic studies suggest that boron segregates 
to the austenite grain boundaries during annealing at temperatures 
near 1000°C. The cryogenic toughness of a Fe-12Mn-0.002B alloy 
could be further improved by suitable tempering treatments. How- 
ever, the alloy embrittled if inappropriate tempering temperatures 
were used. This temper embrittlement was concomitant with the 
dissolution of boron from the prior austenite grain boundaries, 
which reestablishes the intergranular fracture mode. 14 figures. 


22369 Production of aluminum and aluminum coatings by 
thermal decomposition of aluminum alkyls. Malazgirt, A.; 
Evans, J.W. (Univ. of California, Berkeley). Metallurgical 
—_— [Section] B: Process Metallurgy; 11: 225-232(Jun 
1980). 


The kinetics of the thermal decomposition of aluminum 
alkyls, in the presence of a carrier gas, to produce aluminum have 
been studied for tri-n-propyl aluminum, tri-n-butyl aluminum, and 
tri-i-butyl aluminum in the temperature range 540 to 740°K. The 
reactions were found to be first order with respect to alkyl; activa- 
tion energies for reaction and diffusivities were obtained from the 
experimental data by fitting an equation for a heterogeneous reac- 
tion. The deposited aluminum was found to have a carbon content 
which increased with temperature. Gaseous products of reaction 
were observed to contain hydrocarbons other than the principal 
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olefin, although these other hydrocarbons were present in only 
small amounts in the case of tri-i-buty] aluminum. 


22370 ive properties of rare earth-iron laves 
phase materials prepared by powder metallurgy techniques. 
Malekzadeh, M.; Pickus, M.R. (Univ. of California, Berke- 
ley). IEEE (Institute of Electrical and Electronics Engineers) 
pO on Magnetics; MAG-16: No. 3, 536- y 

A powder metallurgical approach has been utilized for prep- 
aration of highly magnetostrictive rare earth-iron Laves phase com- 
pounds. The results of dilatometric studies indicate that the liquid- 
phase sintering kinetics are in reasonable agreement with the con- 
cept of a phase boundary reaction as the rate-limiting factor. Mag- 
netic powder orientation prior to sintering is found to improve 
magnetostriction of these compounds substantially. 


22371 Law of mixtures in dual-phase steels. Koo, J.Y. 
(Rutgers-the State Univ., Piscataway, NJ); Young, M.J.; 
Thomas, G. Metallurgical Transactions, [Section] A: Physical 
Metallurgy and Materials Science; 11: 852-854(May 1980). 
Contract W-7405-ENG-48. 

The law of mixtures can quantitatively describe the tensile 
strength of dual-phase (ferrite-martensite) 1010 steels over a wide 
range of volume fraction of martensite (V/sub m/), provided the 
dislocation hardening is included for the enhanced strength of fer- 
rite as V/sub m/ increases. The application of the mixture rule ex- 
tended to many other dual-phase systems may require modifications 
to account for differences in the important metallurgical param- 
eters, ¢.g., geometry of two-phase structures, precipitation strength- 
ening effects, possible premature failure of the martensite compo- 
nent having a high carbon content, and so forth. 


22372 Interdiffusion in ternary Co-Cr-Al alloys. Roper, 
G.W. (Shell Research Centre, Thornton, England); Whittle, 
D.P. Metal Science; 21-28(Jan 1980). Contract W-7405- 
ENG-48. 

The description of interdiffusion in a ternary system requires 
four composition-dependent diffusion coefficients which together 
form a coefficient matrix. The values of this matrix have been de- 
termined for a wide range of compositions in the cobalt solid solu- 
tion of the Co-Cr-Al system at 1100°C. This was achieved by an- 
nealing infinite diffusion couples beteen appropriate pairs of alloys 
and determining the resulting concentration profiles by electron- 
probe X-ray microanalysis. The diffusion coefficients obtained 
agreed with expectations based on the results of previous studies of 
related systems. All four coefficients were found to vary systemati- 
cally with composition, as illustrated by contour maps. However, 
this did not fit theoretical predictions based on the Wagner dilute 
solution model. Certain anomalous results were explained on the 
basis of the formation of nonequilibrium vacancy concentrations. 


22373 Interdiffusion in ternary Co-Cr-Al alloys. Roper, 
G.W. (Shell Research Centre, Chester, England); Whittle, 
D.P. Metal Science; 21-28(Jan 1980). Contract W-7405- 
ENG-48. 

The description of interdiffusion in a ternary system requires 
four composition-dependent diffusion coefficients which together 
form a coefficient matrix. The values of this matrix have been de- 
termined for a wide range of compositions in the cobalt solid solu- 
tion of the Co-Cr-Al system at 1100°C. This was achieved by an- 
nealing infinite diffusion couples between appropriate pairs of alloys 
and determining the resulting concentration profiles by electron- 
probe x-ray microanalysis. The diffusion coefficients obtained 
agreed with expectations based on the results of previous studies of 
related systems. All four coefficients were found to vary systemati- 
cally with composition, as illustrated by contour maps. However, 
this did not fit theoretical predictions based on the Wagner dilute 
solution model. Certain anomalous results were explained on the 
basis of the formation of non-equilibrium vacancy concentrations. 


22374 Deformation mechanism maps for pure iron, corro- 
sion resistant austenitic steels and a low-alloy carbon steel. 
Frost, H.Y.; Ashby, M.F. (Cambridge Univ. (UK)). pp 23- 
54 of Problemy razrabotki konstruktsionnykh splavov. Jaf- 
free, R.1.; Wilcox, B.A. (eds.). Moscow, USSR; Metallur- 
giya (1980). (In Russian) 
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From 10. Colloquium on Battelle Institute materials science; 
USA (1975). 

Principles of construction of deformation mechanisms charts 
for iron base alloys are presented. Deformation mechanisms charts 
for pure iron, 316 and 304 stainless steels, a ferritic steel with 1% 
Cr, Mo, V are given, examples of the charts application being pro- 
vided. The charts construction is based, when it is possible, on the 
state equations, deduced from theoretical models and satisfying ex- 
perimental data. The charts presented should be considered as an 
attempt to unite the main regularities of the theory of dislocations 
we Ee Oe ee ee ee 
formation and creep of commercial steels. 


22375 Production of heterogeneous microstructures 

recrystallization. Hornbogen, E. (Bochum Univ. (Germany, 

F.R.)). PP 229-246 of Problemy razrabotki Br 

— splavov. Jaffree, R.I.; Wi ee a. (eds.). Moscow, 
USSR; Metallurgiya (1980). ‘dn R ussian) 

From 10. Colloquium on Battelle Institute materials science; 
USA (1975). 

The fundamentals of control of grain size and shape in het- 
erogeneous alloys by heat treatments and working are presented. 
The amount, size and distribution of particles, their coherency to 
the matrix and interaction with dislocations determine the defect 
structure of the alloy. As a result of recrystallization of supersatur- 
ated solid solutions various microstructures are formed, the con- 
crete type of which depends on the order in which recrystallization 
and precipitation follow. Thermomechanical effects promoting to 
microduplex structure formation in heterogeneous alloys are consid- 
ered. 


22376 State diagrams of main alloy systems on titanium 
base. Borisova, E.A.; Bochvar, G.A.; Brun, M.Ya. pp 110- 
158 of Metallografiya titanovykh splavov. Glazunov, S.G.; 
Kolachev, B.A. (eds.). Moscow, U 
(In Russian) 


SR; Metallurgiya (1980). 


State diagrams of binary and ternary metallic titanium-base 
alloys and state diagrams of Ti-H, Ti-N, Ti-C, Ti-O systems are 
considered. High temperature cross sections of ternary alloy dia- 
grams are given. The principles of plotting metastable diagrams of 
phase composition of hardened binary and ternary titanium alloys 
are given. 


22377 Interrelations of titanium alloy properties and 
phase composition. Borisova, E.A.; Bochvar, G.A.; Brun, 
M.Ya. pp 159-195 of Metallografiya titanovykh splavov. 
Glazunov, S.G.; Kolachev, B.A. (eds.). Moscow, USSR; 
Metallurgiya (1980). (In Russian) 

Interconnections of mechanical properties of titanium alloys 
and phase composition caused by varying contents of alloying com- 
ponents and heat treatment applied, are considered. The effect of 
solution strengthening due to alloy complex doping with elements 
of the similar type is described. The dependence of strength and 
hardness of alloys of different strength, composition on hardening 
temperature is shown. A sharp drop of yield and strength limits in 
a+ titanium alloys hardened from the temperature of 
Tsub(crit.)>Acsub(3), is observed. The ageing effect of titanium 
alloys depending on certain factors (the amount of the dispersion a- 
phase, its elastic characteristics and hardness, morphology and par- 
ticle size of the separating a-phase) is considered. 


22378 Relationship of titanium alloys properties to mi- 
crostructure. Borisova, E.A.; Bochvar, G.A.; Brun, M.Ya. 
pp 244-268 of Metallografiya titanovykh splavov. Glazunov, 
S.G.; Kolachev, B.A. (eds.). Moscow, USSR; Metallurgiya 
(1980). (In Russian) 

Limits of changes of mechanical properties of titanium alloys 
depending on structure and composition, are shown. It is shown 
that microstructure effect on the properties is practically equal and 
even exceeds the effect of chemical composition in separate charac- 
teristics. The connection of microstructure with such properties as 
destruction viscosity, crack propagation rate, cyclic strength, heat 
resistance, is considered. It is noted that the determination of quan- 
titative interconnections between structure parameters and mechan- 
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ic properties of titanium alloys is the most effective method of opti- 
mizing the structure. 


22379 Structure and properties of commercial titanium 
alloys. Borisova, E.A.; Bochvar, G.A.; Brun, M.Ya. pp 269- 
357 of Metallografiya titanovykh splavov. Glazunov, S.G.; 
Kolachev, B.A. (eds.). Moscow, USSR; Metallurgiya (1980). 
(In Russian) 

The chemical composition, structure and properties of 
modern commercial titanium alloys and technical titanium (VT1-0, 
VT1-00, OT4, VT3-1, VT-6, VT14, VT16, VT-20, VT22, VT23, 
VT32) are considered. The effect of alloying elements, phase com- 
position, heat treatment regimes, microstructure, experimental tem- 
perature on mechanical properties of the above alloys, is traced. 
Recommendation for processing alloy intermediate products to 
obtain optimum properties, are given. 


22380 Structure and properties of heat resisting titanium 

alloys. Borisova, E.A.; Bochvar, G.A.; Brun, M.Ya. pp 358- 

421 of Metallografiya titanovykh splavov. Glazunov, S.G.; 

Kolachev, B.A. (eds.). Moscow, USSR; Metallurgiya (1980). 
Russian) 

The principles of preparing heat resistant titanium alloys are 
considered as well as the structure and properties of existing indus- 
trial VT3-1, VT8, VT9, VT18, VT28, VT33, VT35 alloys used at 
operation temperatures of 300-600 deg C. It is pointed out that 
a+ 8 alloys are beneficial for moderate temperatures, while alloys 
on the base of the a-phase (pseudo-a-alloys) should be used at high 
temperatures. The best combination of properties is observed in 
alloys which have the microstructure of a basket lattice. Durable 
stay in the B-range leads to the reduction of strength and ductile 
properties of the material. 


Thermodynamic studies on le 
mor alloys. Yamawaki, M.; Nagai, Y.; — T.; Kanno, 


M. (Tokyo Univ. (Japan)). pp 249-261 of ermodynamics 

of nuclear materials 1979. Vol 1. Proceedings of an interna- 

tional symposium held by the IAEA in Juelich, Federal Re- 

= of Germany, from 29 January to 2 February 1979. 
ienna, Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Electromotive force cells have been used to determine the 
activities of molybdenum for Mo-Pd, Mo-Rh and Mo-Ru-Pd alloys 
over the temperature range 1200-1300 K, and thermodyamic func- 
tions were derived from the results. Solid ZrO2-11 mol.% CaO was 
used as the electrolyte. In ternary Mo-Ru-Pd alloy the atomic ratio 
Ru:Pd was fixed to 72.5:27.5 in order to simulate the white metallic 
inclusions in irradiated (U,Pu)O, fuel. Activities of molybdenum 
showed negative deviations from Raoult’s law (ideal solution be- 
haviour) in the composition range where the atomic fraction of mo- 
lybdenum Nsub(Mo) is approximately <0.3, and then positive devi- 
ations in the intermediate Nsub(Mo) range. It was shown that the 
estimation of activities of molybdenum in the white metallic inclu- 
sions based on the regular-solution approximation was generally 
fairly good, but might lead to error in the intermediate and higher 
Nsub(Mo) ranges. Standard Gibbs free energy of formation of the 
Mo-Rh intermetallic epsilon-phase was shown to be more negative 
than those of some other molybdenum intermetallic phases, indicat- 
ing a higher thermodynamic stability of the epsilon-phase. 


22382 Thermodynamic studies on liquid Mg-In-Sn ter- 
nary solutions. Moser, Z. (Institute for Metal Research, 
Polish Academy of Sciences, Krakow); Castanet, R. (Centre 
National de la Recherche Scientifique, 13 - Marseille 
(France). Centre de Recherches de Microcalorimetrie et de 
Thermochimie). 24 263-270 of Thermodynamics of nuclear 
materials 1979. Vol. 1. Proceedings of an international sym- 
posium held by the IAEA in Juelich, Federal Republic of 
Germany, from 29 January to 2 February 1979. Vienna, 
Austria; IAEA (1980). 
From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 
thermodynamic properties of Mg-In-Sn liquid solutions 
were determined for t=0.03, 0.07, 0.1, 0.2, 0.4 and 0.6 (where 
t= Xsub(Sn)/(Xsub(Sn)+ Xsub(In))) and at various magnesium con- 
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centrations by the EMF method, using concentration cells with a 
solid magnesium reference electrode. In addition, in dilute magne- 
sium solutions for t=0.0881, 0.1613, 0.2250 and 0.2795, integral 
enthalpies obtained with a sensitive calorimeter were used in calcu- 
lations of the partial enthalpy of magnesium. 


trogen overlayer. ‘ g 
F.B.; Walters, G.K. (Rice Univ., Houston, TX). Surface Sci- 
ence; 93: 550-562(1980). 

The electron spin polarization and intensity profiles of the 
(00) beam from a W (001) surface have been measured as a function 
of surface exposure to Nz, which adsorbs dissociatively to form a 
c(2x2) overlayer. The effects of annealing the surface following Na 
exposure were also investigated. At low surface coverages, theta/ 
sub N/ ~ 0.2 to 0.25, where diffuse half order beams characteristic 
of island formation are evident, the intensity and polarization pro- 
files are similar to those observed for a W(001) surface having an 
ordered c(2x2) CO overlayer. At higher surface coverages theta/ 
sub N/ ~ 0.4 to 0.45, characterized by sharp half order beams, the 
polarization profile is markedly different from that at low cover- 
ages. The implications of these data are discussed in terms of 
models for Nz adsorption on W(001). The polarization of the (1/2 
1/2) beam was also measured and the observation of polarizations 
as high as 20% illustrates that scattering from the tungsten substrate 
is important in the formation of this beam. 


22384 Application of analytical electron microscopy to 
the study of intergranular corrosion in 304 stainless steel. 
Pande, C.S.; Sabatini, R.L. (Brookhaven National Lab., 
Upton, NY). pp 169-172 of Microbeam analysis. Wittry, 
ia San Francisco, CA; San Francisco Press, Inc. 


A STEM fitted with an energy-dispersive x-ray spectrometer 
is used to measure the chromium depletion in sensitized 304 stain- 
less steel along the grain boundaries. It is shown that such meas- 
urements could be misleading unless the regions on the grain 
boundaries are chosen properly. 


22385 Properties of high strength, titanium bearing steel 
for large diameter pipeline. Nakasugi, H.; Matsuda, H.; Ta- 
mehiro, H. pp 51-67 of Pipeline and energy lant piping: 
design and technology. Toronto, Ontario; Pergamon of 
Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

This paper describes the development of titanium-bearing 
steel for high-strength, large-diameter line pipe. The effects of vari- 
ations in composition and processing on the microstructure and me- 
chanical properties of laboratory-rolled plates were studied. A low- 
carbon itani composition that contains fine titanium 
nitride (T: iN) particles in a slab prior to reheating was found to pro- 
vide excellent tensile and impact properties under the optimum con- 
trolled-rolling practice. Fine TiN particles refine austenite-grain and 
improve the low-temperature toughness of heat-affected-zone in 
weld as well as base metal. Titanium carbide (TiC) coherently pre- 
cipitated in the fine ferrite microstructure strikingly increases 
strength without deteriorating impact properties. Thus Nippon 
Steel has developed low-carbon, manganese-TiN-TiC steels with 
excellent combination of strength, toughness and weldability and 
produced more than 150,000 tons of high-strength, large diameter 
line pipe. 





22386 Embrittlement of plateformed SA515 Gr. 70 fusion 
welded pipes for high temperature service. Venkataraman, G.; 
Thyagarajan, V.; Srinivasulu, A. (Bharat Heavy Electricals 
Ltd., Tiruchirapalli, India). pp 69-76 of Pipeline and energy 
plant piping: design and technology. Toronto, Ontario; Per- 
gamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 
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Fusion welded pipes conforming to SA155 class 1 are manu- 
factured by hot pressing SA 515 Gr. 70 plates and later by sub- 
merged arc welding of the long seam. Amidst successful large scale 
welding, production bend tests on test plates of pipes corresponding 
to two particular melts failed. However, the raw material plates 
passed the test requirements of SA515 Gr. 70. Exhaustive nondes- 
tructive examination, hardness and microstructure survey of weld 
and HAZ indicated normal pattern. Considerable improvements in 
welding consumables and conditions did not improve the bend duc- 
tility. Advanced characterization was sought by doing miniature 
notch bend tests in conjunction with electronic recorder, stress in- 
tensity evaluation on fatigue pre-cracked specimen and simulating 
the strain pattern on specimens attached to the deformation stage of 
scanning electron microscope. It was found that a higher normaliz- 
ing temperature around 920°C could greatly improve the bend duc- 
tility without other adverse effects. Consequently the previously 
failed samples passed the bend test and the pipes were salvaged suc- 
cessfully. 


22387 Properties of weldments for pipeline applicati 
McGrath, J.T. (CANMET, Ottawa, Ontario); Glover, A. LG. 
pp 103-111 of Pipeline and gg plant piping: design and 
ase Toronto, Ontario; Pergamon of Canada Ltd. 
1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

The fracture properties of weldments in linepipe steels are 
reported. Both the weld and heat-affected-zone of the seam weld 
have been investigated. The effect of composition and microstruc- 
ture on properties have been studied for the weld metal. Static and 
dynamic toughness of the heat-affected-zone are reported and their 
relationship to heat input and microstructure assessed. 6 figures, 5 
tables. 


22388 Solid solubility of Au in Pb. Dworschak, F. (Insti- 
tut fuer Festkoerperforschung, Juelich, Germay); Herzig, 
C.; Mundy, J.N. (Argonne National Lab., IL). Journal of 
Physics F: Metal Physics; 10: 367-375(1980). 

The results of a study, using electrical resistivity, of the solu- 
bility of Au in Pb in PbAu alloys in the range of concentration 22 
to 650 at ppM Au are reported. In the range of temperature below 
493K, the temperature dependence of the solubility of Au in Pb 
was found to be C/sub Au//sup e/ = 1.42 x 10° exp[-0.61/(kT)]. 
The contribution to the resistivity arising from gold in the solute 
state depends on the temperature at which the resistivity is meas- 
ured. The data are compared with previous measurements and the 
significance of the results is discussed. 


22389 Morphology of AlkOs scales on doped Co-Cr-Al 
coatings. Whittle, D.P.; Boone, D.H.; Allam, I.M. (Univ. of 
California, Berkeley). Thin Solid Films; 73: 359-364(1980). 
Contract W-7405-ENG-48. 

From International conference on metallurgical coatings; 
San Diego, CA (April 21-25, 1980). 

Adhesion between surface scale and protective coating is an 
essential requirement of a material possessing good overall oxida- 
tion resistance. Poor adhesion can lead to exfoliation of the oxide in 
response to thermal cycling or mechanically applied stresses, result- 
ing in enhanced oxidation rates. Marked improvements in scale-sub- 
strate adhesion can be obtained by means of the formation of pro- 
trusions of oxide growing into the substrate. These act to key the 
protective scale to the surface and are more effective when a uni- 
form distribution of small oxide pegs can be achieved. Thus the 
structure of the coating, the type of rare earth addition and its con- 
centration are all important, and this has been examined using elec- 
tron beam physical-vapor-deposited Co-Cr-Al coatings containing 
various elemental additions. The coatings were subjected to both 
isothermal and cyclic oxidation in the temperature range 1000 to 
1200°C. The coating-scale interface and the development of pegs 
growing into the coating was examined in detail by dissolving away 
the underlying metal and coating using a bromine-methanol solu- 
tion. The distribution of the pegs provides a good qualitative assess- 
ment of the oxide scale adherence. Results are compared with earli- 
er studies on cast Co-Cr-Al alloys containing various additions. 
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Angle-resolved photoemission determination of the 
band-structure of platinum between I and X. Thornton, G.; 
Davis, R.F.; Mills, K.A.; Shirley, D.A. (Univ. Se ron 
Berkeley). Solid State Communications; 34: 87-90(1980). Con. 
tract W-7405-ENG-48. 

Synchrotron silat was used to record angle-resolved 
normal photoemission spectra of Pt(100) in the photon energy 
range 6 eV & hv & 32 eV. Features were observed in the spectra 
that arise from both direct transitions and the one-dimensional den- 
sity of states. Intensity resonances associated with final-state struc- 
ture near I were observed, in accord with earlier data reported for 
Pt(111). The direct-transition features were used to derive an em- 
pirical valence-band structure of Pt between [ and x, which is in 
generally good agreement with an existing RAPW calculation. 


22391 ma ee analysis of growing cracks. Rice, 
J.R.; Drugan, W.J.; Sham, T.L. (Brown Univ., Providence, 
RI). ’ American Society for Testing and Materials, Special Tech- 
nical Publication; 189-221(1980). (ASTM-STP—700). Con- 
tract AC02-80ER 10556. 

The elastic-plastic stress and deformation fields at the tip of 
a crack which grow in an ideally plastic solid under plane strain, 
small-scale yielding conditions is discussed. Asymptotic analysis 
suggests a crack-tip stress state similar to that of the classical 
Prandtl field, but containing elastic unloading between the centered 
fan region and the trailing constant stress plastic region. The near 
tip expression for the rate of opening displacement 6 at distance r 
from the growing tip is found to have the same form suggested by 
Rice and Sorensen, § = aJ/oo + B(oo/E)a In (R/r), but now the 
presence of the elastic wedge causes 8 to have the revised value of 
5.08 (for Poisson ratio v = 0.3). Here, a = crack length, oa = 
yield strength, E = elastic modulus, and J denotes the far-field 
value (1 - v?) K*/E for the small scale yielding conditions consid- 
ered. The parameters a and R cannot be determined from the as- 
ymptotic analysis, but a is approximately the same for stationary 
and growing cracks, and R scales approximately with the size of 
the plastic zone, being about 15 to 30% larger. For large scale 
yielding, a similar form applies with possible variations in a and 8, 
at least in cases which maintain triaxial constraint at the crack tip, 
but in the fully yielded case R is expected to be proportional to the 
dimension of the uncracked ligament. The model crack growth cri- 
terion of Rice and Sorensen, requiring a critical 6 at some fixed r 
from the tip, is reexamined. Results suggest that the J versus Aa re- 
lation describing growth will be dependent on the extent of yield- 
ing, although it is suggested that this dependency might be small 
for highly ductile materials, provided that a similar triaxial con- 
straint is maintained in all cases. 


22392 Interdiffusion phenomena in Au/Cu and Cu/Au bi- 
layers. Macur, J.E.; Vook, R.W. (Syracuse Univ., NY). Thin 
Solid Films; 66: 311-324(1980). 

The microstructures of epitaxial deposits of (111) Cu/(111) 
Au and (111) Au/(111) Cu at various stages of interdiffusion are de- 
scribed. The most prominent microstructural features of Au/Cu 
films (where gold deposition occurred at temperatures less than 
400°C) were (Matthews) coincidence lattice misfit dislocations 
lying along <110> directions in the film plane with vertical bar b 
= a/2 <1 anti 10> directed out of the film plane. Their spacings, 
transmission electron microscopy (TEM) hot stage behavior and 
generation mechanisms are discussed. For more severe diffusion an- 
neals, the coincidence dislocation density decreased and hexagonal 
networks identified as (van der Merwe) natural lattice misfit loca- 
tions became resolvable. They are edge type (lying along <11 anti 
2> directions in the film plane) with vertical bar b = a/2 <1 anti 
10>. For the case of Cu/(111) Au bilayers, copper deposited at 
and below 315°C with a 20 min anneal again showed coincidence 
misfit networks. Higher temperature deposition of copper (or hot 
stage annealing) resulted in natural lattice misfit dislocations in the 
microstructure. The densities of both types of dislocations were de- 
termined and their TEM hot stage behavior was investigated. The 
method by which the two networks contribute to the relief of 
misfit strain in both bilayers is discussed. 





of ternary terms in the representation 
of carbon dissolved in austenitic Fe-Ni 
D.J. (Montana Coll. of Mineral Science and 
a, a s lng of Phase nas Horne, F.H. CALPHAD: 
jagrams and Thermochemistry; 
4: Ne 4, "265- mot 9 Coe ode ew. 7405-ENG-26. 

Reported results on the activity of carbon in Fe-Ni alloys 
clearly show that ternary terms are required in the representation 
of the free energy of C-Fe-Ni alloys. An analysis suggests that such 
terms are relatively less important in the case of substitutional 
alloys. But much work remains to be done in developing and test- 
ing analytical models for metallic solutions. Such models are re- 
quired in reducing sets of complex observations and for extrapolat- 
ing into other domains. 


22394 Initial itaxial growth of eee and 
(111)Cu/(111)Au. ur, J.E.; Vook, R.W. (Syracuse Univ., 
NY). Thin Solid Films; 66: 371-379(1980). Contract EG-77- 
S-02-4496. 

The room temperature modes of growth of Au/(111)Cu and 
Cu/(111)Au are described. For the former growth mode initial de- 
posits (2.4 A) of gold on copper form smooth flat islands delineated 
by coincidence lattice misfit dislocations. For 6.0 A of gold deposit, 
both thick and thin gold areas were observed with almost complete 
substrate coverage. For a 10 A deposit, surface coverage was com- 
plete. Strain measurements and dislocation densities obtained on the 
(111)Au/(111)Cu films suggest the presence of two separate misfit 
dislocation networks at the interface. The coincidence lattice net- 
works were large enough for transmission electron microscopy ob- 
servation but contributed little to total overlayer strain. The (van 
der Merwe) natural lattice misfit dislocations were too closely 
spaced for direct observation but their presence was inferred be- 
cause of the strain measurements. The initial epitaxy of Cu/(111)Au 
was similar to the Stranski-Krastanov model: the initial monolayer 
of copper (also delineated by coincidence misfit dislocations) grew 
smoothly on the gold; additional copper formed essentially stress- 
free nuclei on top of the initial copper layer. 


22395 Search for internal distortion in CeBi. Mueller, 
M.H. (Aspeens National Lab., IL); Shaked, H.; Vogt, O. 
Journal of Applied Crystallography; 13: 529-532(1980). 

At the IA magnetic transition (12.5K) in CeBi a theoretical 
study has suggested that either the Ce or Bi sublattices should 
move with respect to the other. Such a distortion would give rise 
to extra reflections of the form 0,0,1 +- 1/2. A search for such a 
reflection using a Bond x-ray diffraction technique was conducted. 
The 007 1/2 line was not found and an upper limit of ~ 2 x 107* 
was set for the magnitude of the expected internal distortion. This 
limit is valid for a surface layer whose thickness equals the penetra- 
tion depth of the x-radiation which is about 0.4 x 10-? mm 


22396 Initial epitaxial growth of (111)Au/(111)Cu and 
(111)Cu/(111)Au. Macur, J.E.; Vook, R.W. (Syracuse Univ., 
NY). Thin Solid Films; 66: 371-379(1980). 

The room temperature modes of growth of Au/(111)Cu and 
Cu/(111)Au are described. For the former growth mode initial de- 
posits (2.4 A) of gold on copper form smooth flat islands delineated 
by coincidence lattice misfit dislocations. For 6.0 A of gold deposit, 
both thick and thin gold areas were observed with almost complete 
substrate coverage. For a 10 A deposit, surface coverage was com- 
plete. Strain measurements and dislocation densities obtained on the 
(111)Au/(111)Cu films suggest the presence of two separate misfit 
dislocation networks at the interface. The coincidence lattice net- 
works were large enough for transmission electron microscopy ob- 
servation but contributed little to total overlayer strain. The (van 
der Merwe) natural lattice misfit dislocations were too closely 
spaced for direct observation but their presence was inferred be- 
cause of the strain measurements. The initial epitaxy of Cu/(111) 
Au was similar to the Stranski-Krastanov model: the initial mono- 
layer of copper (also delineated by coincidence misfit dislocations) 
grew smoothly on the gold; additional copper formed essentially 
stress-free nuclei on top of the initial copper layer. 
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Crack propagation and the structure of the plastic zone 
formed ahead of a crack have been investigated during in situ elec- 
tron microscope fracture experiments of the bec metals molybde- 
num and tungsten. Most frequently, the cracks in polycrystalline 
specimens propagated along the grain boundaries. In some cases, 
the cracks were preceded by thin twins. When the cracks propagat- 
ed transgranularly, the plastic zone ahead of the cracks consisted of 
an inverse pile-up of dislocations. In these cases, the relationship be- 
tween the plastic zone size and the crack tip displacement was 
compared with the predictions of the theory of Bilby, Cottrell and 
Swinden (BCS). It is concluded that the plastic zone size agrees 
with the predictions of the BCS theory if the theory is modified to 
include the surface effects in thin foils. 


22398 Influence of small Pt additions on AlOs scale ad- 
herence, Allam, I.M.; Akuezue, H.C.; Whittle, D.P. (Univ. 
of California, Berkeley). Oxidation of Metals; 14: No. 6, 517- 
530(1980). Contract W-7405-ENG-48. 

The effects of small Pt additions (1 or 3 wt %) on the oxida- 
tion behavior of Co-10Cr-11Al and a similar alloy containing Hf 
have been studied. An intermetallic phase was present in the alloy 
containing Hf and Pt but not in that containing Pt alone. The size 
and distribution of the intermetallic was comparable to that of simi- 
lar alloys containing oxide dispersions produced by a controlled in- 
ternal oxidation treatment. As a consequence it promoted the for- 
mation of inwardly growing AlzOs pegs that helped key the surface 
scale to the substrate and improve the scale-metal adhesion in both 
isothermal and cyclic oxidation tests. The improvement in overall 
oxidation resistance relative to an addition-free alloy was consider- 
able, and similar to that of the best oxide dispersion-containing 
alloys. 


22399 Magnetic state at the surface of a ferromagnet by 
polarized electron diffraction. Felcher, G.P. (Argonne Na- 
tional Lab., IL); Bader, S.D.; Celotta, R.J.; Pierce, D.T.; 
Wang, G.C. pp 107-111 of Ordering in two dimensions. 
Sinha (ed.). Amsterdam, Netherland; Elsevier North Hol- 
land, Inc. (1980). 

The results of the first experiment by polarized electron dif- 
fraction (PLEED) on a (110) surface of magnetized nickel are pre- 
sented and discussed. The conclusion is that nickel is magnetically 
active at the surface; and further, that this new technique might 
become a powerful analytical tool for the study of surface magne- 
tism. 


22400 Study of grain boundary embrittlement in Cu-3Al-1 
Si using AES, White, C.L. (Oak Ridge National Lab., TN); 
Odom, T.R.; Clausing, R.E. pp 103-114 of Microstructural 


science. Volume 8. Stevens; Vander Voort; McCall (eds.). 
Amsterdam, Netherland; Elsevier North Holland, Inc. 
(1980). Contract W-7405-ENG-26. 

Single phase, fec Al-Si-bronze alloys are used in a variety of 
applications requiring good corrosion resistance, ductility, and 
strength. They normally exhibit tensile elongations between 20 and 
60%, depending on annealing conditions, and are not usually prone 
to intergranular failure. However, samples of Al-Si-bronze (Cu-3 wt 
% Al-1 wt % Si) were found to fail intergranularly, with unusually 
low tensile elongation. Bulk chemical analysis of these bars indicat- 
ed higher than normal concentrations of lead in the alloys. Auger 
electron spectroscopy (AES) of intergranular fracture surfaces re- 
vealed the grain boundaries to be highly enriched in lead. There is 
little doubt that this lead enrichment is responsible for the abnor- 
mally low ductility and intergranular failure in this Al-Si-bronze. 


22401 Characterization of the locally ordered regions in 
short-range ordered a-phase Cu-Al alloys. Epperson, J.E. 
theneunt | National Lab., IL); Feurnrohr, P. Acta Crystallo- 
graphica; A36: 372- 378(1980). 

The ordered domain structure present in the a-phase Cu-Al 
alloys is determined by an extension of the computer method devel- 
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oped recently for analyzing a Gehlen-Cohen type simulated struc- 
ture for a binary, fcc locally ordered alloy in terms of nearest- 
neighbor atomic configurations. The dominant ordered feature of 
the more concentrated of these alloys is the existence of randomly 
dispersed Borie-Sparks tetrahedra, that is, four nearest-neighbor Al 
atoms arranged tetrahedrally about a Cu atom. The majority of 
these tetrahedra are isolated; however, as many as three or four are 
occasionally found to be joined in fragments of a CusAu-type anti- 
phase-shift structure. This extended ordered structure also incorpo- 
rates the CusAu-type ring configuration, another principal charac- 
teristic structural feature of these Cu-Al alloys. A Cu-14.76 at % Al 
alloy quenched from 923 K and annealed for 1580 h at 423 K was 
found to contain 87 such locally ordered regions in an 8000-atom 
model. Of these domains, 74 were isolated tetrahedra and the re- 
mainder consisted of pairs of tetrahedra jointed such that their cen- 
tral atoms were mutual second-nearest neighbors. For this alloy and 
heat treatment, the locally ordered regions of this type amount to 
about 14 volume % of the microstructure and contain 32% of the 
Al in the alloy. The average (spherical) domain size is only 3.4 A. 
Not only are the locally ordered regions very small, but there are 
also perceptible imperfections in the packing sequence. 


22402 Study of phase transformations in copper alloys by 
positron annihilation. Fukushima, H.; Doyama, M. (Tok 
Univ. (Japan). Faculty of Engineering). pp 137-140 of 
denshi shometsu. ot tas R.R. Gdames "eile # Tokyo 
veo apan). Faculty of ing); Fujiwara, K. (eds.). 
dai, Japan; Japan Inst. of Me (1979). 

From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22403 Positron annihilation in the thermoelastic marten- 
sitic transformation. Furukawa, K.; Shirai, Y.; Nakamura, 
F.; Narita, N.; Takamura, J. (Kyoto Univ. (Japan). Faculty 
of Science). pp 145-148 of Yo-denshi shometsu. Hasiguti, 
R.R. (Science Univ. . Tokyo (Japan). Faculty of Engineer- 
ing); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22404 Supercell calculations of positron trapping and an- 
nihilation at vacancies in simple and transition metals. Gupta, 
R.P.; Siegel, R.W. (Argonne National Lab., IL (USA)). pp 
201-204 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of i wey, F Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22405 Positron annihilation study of the vacancies in 
copper concentrated alloys. Fukushima, H.; Doyama, M. 
(Tokyo Univ. (Japan). Faculty of Engineering). pp 219-222 
of Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of Engineering); Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22406 Study of precipitation phenomena in aluminum 
alloys by positron annihilation. Wampler, W.R.; Gauster, 
W. B (Sandia Labs., Albuquerque, (USA)). pp 223-226 
of Yo-denshi shometsu. iguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of woes, Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22407 Temperature dependence of positron annihilation in 
a single crystal of cadmium, Rice-Evans, P.; Chaglar, I.; El 
, F.A.R. (London Univ. (UK)). pp "235-238 of Yo- 
denshi shometsu. Hasi ~% R.R. (Science Univ. of Tokyo 
pwn Faculty of ees Fujiwara, K. (eds.). 
dai, 9g Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


etals ( Si 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22409 Determination of the Fermi surface of white tin 
tron annihilation. Kon -Sznajd, G.; Stachowiak, 
ia Inst. Niskich Tem 
M. pp 279-282 xe 
. (Science Univ. oe 


ty . iwara, K. Te 
SBr Sena: Japan Inst. of M (1979). 

From $. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22410 Positron annihilation studies of the electronic 
structure of bec Fe. Szuszkiewicz, S.; Rozenfeld, B.; Szusz- 
kiewicz, M. (Wroclaw Univ.  (Poland)). pp 283-285 of Yo- 


denshi shometsu. ti, R.R. (Science Univ. - Tokyo 
Capen) Faculty of ing); Fujiwara, K. (eds.). 
dai, Japan; Japan Inst. of M (1979). 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22411 Positron annihilation study of Cr-Fe and V-Fe 
alloys. Szuszkiewicz, M.; Rozenfeld, B.; Ostrasz, A.; Choj- 
can, J. (Wroclaw Univ. (Poland)). 287-289 of Y 
shometsu. ti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of wy 5) Sujiware, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (19 

From 5. rie Stee on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22412 Point-slit angular correlations in vanadium, A 

theoretical study to design the experiment. yong ey R.M.; 

Singh, A.K. (Indian Inst. of Tech., Kanpur. t. of Phys- 

ps aX 305-308 of Yo-denshi shometsu. Hasigott 4 RB R. heed ot 

niv. of Tokyo (Japan). Faculty o: 

Fujiwara K. (eds.). Sendai, Japan; Japan 4. Of Metal M 
From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22413 Investigation of order-disorder in nickel-iron alloys 


samy, A.; Nagaraj 

Nuclear Physics). 1 Ppa 
guti, R.R. (Science Univ. of Tokyo ‘cpa Faculty of En- 
gone a srs) Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 


eet is international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22414 Positron study of molybdenum irradiated 

with 2, 10, and 40 MeV electrons. Eldrup, M. (Risoe Nation- 

al Lab., Roskilde (Denmark)); McKee, B. Stewart, 

—_ pp 493-496 of Yo-denshi shometsu. Hasi it RR. cd 
a> teas. of Tokyo (Japan). Faculty o 

Sendai, Japan; Japan inst of M 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


Fujiwara, K. (eds.). 
(1979). 
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-. es of alloying elements on neutron irradiation 

in molybdenum studied by "Y, annihilation. 
cue S.; Koike, S.; Abe, K.; Morozumi, S. (Tohoku Univ., 
Sendai (Japan). Research Inst. for Iron, ‘Steel and other 
Metals); Hasegawa, M. PP. 497-500 of Yo-denshi shometsu. 
Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Faculty of 
Ena 375) ; Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. 


woh $. , ee conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


Study of recovery of irradiated iron by positron 
annihilation. Tanigawa, S.; Hinode, K.; Owada, N.; 
Doyama, M. (Tokyo Univ. (Japan) Faculty of eering); 
ya S. pp 501-504 of Yo-denshi shometsu. Hasiguti, R. 

oo Ua niv. of Tokyo (Japan). Faculty of Engineering): 
Fuiwar, K. (eds.). Sendai, Japan; Japan Inst. of Metals 
19). 


(19 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22417 Investigation of vacancies in high-purity alpha-iron 
by means - positron annihilation. Schaefer, H.E.; Valenta, 
P.; Maier, K. (Stuttgart Univ. (TH) (Germany, FR). Inst. 
fuer Theoretische und Angewandte Physik). pp 509-512 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of a Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 


Lake Yamanaka, Japan (8 Apr 1979). 


22418 Directional action of metal-metal contact on diffu- 
sive movement of positrons. Rozenfeld, B.; Swiatkowski, W. 
(Wroclaw Univ. Ay +H pp 625-627 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering ); Fujiwara, K. (eds.). Sendai, Japan; 


Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22419 Electron momentum density in disordered transi- 
tion and noble metal alloys in the average t-matrix approxi- 
mation. Mijnarends, P.E. (Netherlands Energy Research 
Foundation ECN, 1755 ZG Petten (N.H.)); Bansil, A. pp 
657-660 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
aes of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22420 Effects of poe ye on the Fermi surface 
properties of disordered Cu-rich Cu sub(x)Ni sub(1-x) and 
alpha-Cu sub(x)Zn sub(1-x) alloys. Bansil, A.; Prasad, R. 
(Northeastern Univ., Boston, MA (USA). Dept. of Physics). 
661-664 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
oe. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 

K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22421 Fermi surface diameters in lithium. Basinski, S.L.; 
Douglas, R.J.; Stewart, A.T. (Queen's Univ., Kingston, On- 
tario (Canada). Dept. of Physics). pp 665-668 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of Engineering) F Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979 

From 5. international ae on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22422 Positron annihilation study on single crystals of 
concentrated alloy Hasegawa, M. (Tohoku Univ., 
Oarai, Ibaraki (Japan). Irradiation Research Lab. of Oarai); 
Hirabayashi, M.; oa S. pp 673-683 of Yo-denshi sho- 
metsu. HEa entering) oe Univ. of Tokyo a. Fac- 
ulty of Engin — K. (eds.). Sendai, Japan; 
Japan Inst. of nt Met (1979) 

From 5. international conference on positron annihilation; 
Lake Yamanaka, ae (8 Apr 1979). 

Current ies of angular correlation of annihilation radi- 
ation on concentrated alloy crystals are reviewed. Special emphases 
are put on the changes in Fermi surface with concentration in dis- 
ordered substitutional alloys. Also the electronic structure of metal- 
hydrogen systems is discussed in the light of recent work. 


22423 age of combined measurements of posi- 
tron mean-lifetime and Doppler-broadened lineshape in alumi- 
num and copper. Tam, S.W.; Siegel, R.W.; Fluss, M.J.; 
Smedskjaer, L.C. (Argonne National Lab., IL Me pp 
699-702 of Yo-denshi shometsu. Hasiguti, R (Science 
Univ. of Tokyo (Japan). Faculty of Batnowiegy Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22424 Study of positron annihilation characteristics by 
means of correlation measurements of lifetime and annihila- 
tion gamma energy. Hinode, K.; Tanigawa, S.; Suzuki, Y.; 
Ohno, K.; Doyama, M. (Tokyo Univ. (Japan). Faculty of 
Engineering). pp 703-706 of Yo-denshi shometsu. Hasiguti, 
R.R. (Science Univ. of Tokyo (Japan). Faculty of Engineer- 
ing); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22425 Investigation of voids in copper and aluminum by 
positron annihilation. Koegel, G.; Winter, J.; Triftshaeuser, 
W. (Hochschule der Bundeswehr, Muenchen (Germany 
F.R.)). pp 707-709 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
a K. (eds.). Sendai, Japan; Japan Inst. of Metals 
1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22426 Positron annihilation and transmission electron mi- 
croscopy investigation into the annealing of copper after neu- 

tron irradiation at 250°C. Eldrup, M.; Mogensen, O.E. 
(Risoe aH pe Lab., Roskilde (Denmark)); Singh, B.N.; 
Evans, J.H. p 711-715 of Yo-denshi shometsu. Hasiguti, 
R.R. evel Univ. of Tokyo (Japan). Faculty of Engineer- 
ing); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22427 Relation between void size and positron lifetime in 
a surface trapping model. Grynszpan, R.; McKee, B.T.A.; 
Siem A.T. (Queen's Univ., Kingston, Ontario (Canada)). 
717-720 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
«* ah) Tokyo (Japan). Faculty of Engineering); Fujiwara, 
). Sendai, Japan; Japan Inst. of Metals (1979). 

~~ 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22428 Studies of vacancies and microvoids in niobium by 
positron annihilation technique. Kitajima, K.; Kuramoto, E. 
(Kyushu Univ., Fukuoka (Japan). vate Inst. for a 
plied Mechanics); Hasegawa, M. pp 721-724 of Yo-dens. 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of Engineering) F Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of 

From 5. a a itis on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22429 Positron lifetime study of gas bubbles. Hinode, K..; 
Tanigawa, S.; Doyama, M. (Tokyo Univ. (Japan). Faculty 
of Engineering); Shiraishi, K.; Shiotani, N. pp 733-736 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of ee Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22430 Defect studies in iron by positrons. Hautojaervi, 
P.; Judin, T.; Puska, M. (Helsinki Univ. of Technology, 
Otaniemi ye: Dept. of Technical Physics); Johansson, 
J.; Moser, P 737-740 of Yo-denshi shometsu. Hasiguti, 
RR. (Science hiv. of Tokyo (Japan). Faculty of Engineer- 
ing); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22431 Isochronal annealing study of neutron irradiated 
tungsten by positron annihilation. Owada, N.; Hinode, K.; 
Tanigawa, S.; Doyama, M. (Tokyo Univ. (Japan). Faculty 
of Engineering); Okuda, S. pp 743-746 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22432 Positron annihilation in electron irradiated refrac- 
tory metals. Schaefer, H.E.; Valenta, P.; Saile, B.; Maier, K. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Theore- 
tische und Angewandte Physik). pp 747-750 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Bniv. of Tokyo (Japan). 
Faculty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22433 Positron lifetime study of electron irradiation 
damage and recovery in alpha-Zr and in alpha-Ti. Hood, 
G.M. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io. Chalk River Nuclear Labs.); Eldrup, M.; Pedersen, N.J. 
pp 751-754 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Well-annealed samples of nominally pure a-Zr, a-Ti and a 
dilute Zr-Fe alloy were irradiated in vacuo with 1.5 MeV electrons 
at 290 < T < 320 K. Averaged values of the bulk lifetimes (tau 
sub(b)), measured prior to irradiation, were 165 +- 5 ps and 147 +- 
5 ps for Zr and Ti, respectively; while, following irradiation, aver- 
age defect lifetimes (tauz), associated with two-component analyses 
of the as-irradiated lifetime spectra, were 252 +- 5 ps and 257 +- 5 
ps, for Zr and Ti, respectively. Recovery of the irradiated samples 
has been studied as a function of temperature. At 550 K, recovery 
of the Ti samples is virtually complete, while the results for Zr still 
show a measurable defect component at 650 K. For both Zr and 
Ti, the details of recovery show some sample dependence. 


22434 Annealing study of *He and neutron irradiated 
platinum by means of positron annihilation. Owada, N.; Ku- 
makura, H.; Hinode, K.; Tanigawa, S.; Doyama, M. (Tokyo 
Univ. (Japan). Faculty of Engineering). pp 755-758 of Yo- 
denshi shometsu. Hasiguti, R.R. (Science Univ. of Tokyo 
(Japan). Faculty of Engineering); Fujiwara, K. (eds.). 
Sendai, Japan; Japan Inst. of Metak s (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22435 Muon diffusion and location in iron alloys. Ni- 
shida, N.; Nagamine, K.; Hayano, R.S.; Uemura, Y.J.; Ima- 
zato, J. (Tokyo Univ. (Japan). Dept. of Physics). pp 759-762 
of Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of "Engincering)F a K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (19 

From 5. international conference on iA ag ttaiiation, 
Lake Yamanaka, Japan (8 Apr 1979). 


22436 Trapping of positive muons by vacancies in Cu-Al 
and Al-Ni_ non-stoichiometric compounds. Doyama, M.; 

Nakai, R.; Fukushima, H. ao Univ. (Japan). Faculty of 
Engineering); Nishida, N.; Uemura, Y.J. pp 763-766 of Yo- 
denshi shometsu. Hasi; =. R.R. (Science Univ. of Tokyo 
etek (197 K. (eds.). 


(Japan). Faculty of 

Sendai, Japan; Japan ay of M 
From 5. international conference on pen annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22437 Investigation of defects in neutron-irradiated 
mono-crystalline Al and Nb with positive muons. Herlach, D. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Theore- 
tische und Acqua ig Decker, W.; Gladisch, M.; 
Mansel, W.; Metz, H 767-770 of Yo-denshi shometsu. 
Hasiguti, RR. (Science t niv. of Tokyo (Japan). Facult Fy 
Engineering); Fujiwara, K. (eds.). Sendai, Japan; Japan Ins’ 
of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22438 Are positive muons heavy positrons. The study of 
defects in solids by muons. Seeger, A. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Theoretische und Angewandte 
Physik). 771-794 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
i aie K. (eds.). Sendai, Japan; Japan Inst. of M 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

The paper reviews the use of positive muons (*) and pions 
(a7*) as probes for studying defects in crystals, in particular in 
metals and semiconductors. The basic idea is that these particles 
may be trapped by certain defects, e.g., vacancies in metals, in 
much the same way as positrons. The mechanisms for detecting 
trapped probes and the material requirements are discussed in some 
detail. The trapping of ».* may be detected by the wSR (muon spin 
rotation) technique, which is based on the non-conservation of 
parity in both muon generation and muon decay, or by the block- 
ing of the relativistic positrons emitted by the muons, the trapping 
of aw* may be detected by the blocking of the 4.12 MeV muons 
emitted by the pions. 


22439 Positron annihilation in melt-quenched Pd-Si 
——s alloys. Suzuki, K.; Itoh, F.; Hasegawa, M.; Fu- 
= T.; Honda, T. (Tohoku Univ., Sendai (Japan). Re- 
Inst. for Iron, Steel and Other Metals). pp 861-864 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of ey, Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22440 Comparison between positron annihilation and 
Compton scattering in liquid metals. Itoh, F.; Suzuki, K. 
(Tohoku Univ., Sendai (Japan). Research Inst. for Iron, 
Steel and Other Metals). pp 865- 868 of Yo-denshi shometsu. 
a. R.R. (Science Univ. of Tokyo (Japan). Faculty of 
Engin Sts) Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. 
of Metals (19 

From 5. a conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22441 Slow positron studies on single crystals of Ag(100), 
Ag(111) and Cu(111). Lynn, K.G. (Brookhaven National 
Lab., Upton, NY (USA)). pp 869-878 of Yo-denshi sho- 
metsu. iguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Monoenergetic positrons were employed to examine posi- 
tronium formation as a function of sample temperature (300 - 1200 
K) and incident energy (0 - 5 keV) on Ag(100), Ag(111) and 
Cu(111) surfaces with submonolayer contamination. In these metals 
at the higher temperatures, positronium formation becomes the 
dominant process. A one-dimensional diffusion model is fit to the 
data as a function of incident energy. The positronium fraction is 
found to be an activated process and is identified as detrapping 
from a surface state and an estimate of the depth of this trap is ex- 
tracted. The diffusion length is found to be temperature independ- 
ent before the onset of vacancy trapping. At the higher tempera- 
tures vacancy trapping is observed by the decrease in the positron 
diffusion length at the higher incident voltages. A vacancy forma- 
tion energy is extracted from the data and is generally lower than 
the accepted bulk values. 


22442 Positron lifetime study in ultrafine particles. No- 
guchi, S. (Toyohashi Univ. of Tech., Aichi (Japan). School 
of Electronics and Electrical Engineering); Miyata, Y. pp 
879-882 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22443 Positronium emission from metal surfaces charac- 
terized by Auger electron spectroscopy. Rosenberg, I.J.; 
Weiss, A.H.; Canter, K.F. (Brandeis Univ., Waltham, MA 
(USA). Dept. of Physics). pp 883-886 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22444 Investigations of surface effects on the two-photon 
angular correlation of positron annihilation radiations in alu- 
minum. Chuang, S.Y.; Cheng, J.H.; Tseng, P.K. (National 
Taiwan Univ., Taipei (Taiwan). Dept. of Physics). pp 887- 
888 of Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of Engineering); Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22445 Band-theoretical to the momentum distri- 

bution of annihilating pairs in solids. Wakoh, S. (Tokyo 

Univ. (Japan). Inst. for Solid State Physics). pp 49-64 of Yo- 

denshi shometsu. Hasiguti, R.R. (Science Univ. of Tokyo 

(Japan). Faculty of gineering); Fujiwara, K. (eds.). 
dai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

A brief history of the band theoretical studies of angular cor- 
relation curves of positron annihilation radiation in solids is present- 
ed. Recent calculations of two-dimensional angular correlation sur- 
faces in Al and Cu are reported and are compared with the availa- 
ble experimental results obtained by Berko et al. The enhancement 
effect due to electron-positron correlations is discussed. 


22446 Temperature dependence of positron annihilation 
in antimony. Segers, D. (Rijksuniversiteit Gent, 

Inst. voor Nukleaire Wetenschappen, Proeftuinstraat (Bel- 
ome pp 93-96 of Yo-denshi shometsu. Hasiguti, R.R. 
lence Univ. of Tokyo (Japan). Faculty of Engineering); 
ri i K. (eds.). Sendai, Japan; Japan Inst. of Metals 
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From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22447 Positron annihilation measurement of the vacancy 
formation enthalpy in copper. Fluss, M.J.; Smedskjaer, L.C.; 
Siegel, R.W.; Legnini, D.G.; Chason, M.K. (Argonne Na- 
tional Lab., IL (USA)). oF. 97-100 of Yo-denshi shometsu. 
Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Faculty of 


ey Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. 
of Metals (1979). 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Doppler-broadening and lifetime data obtained for Cu in the 
temperature region --25 to 1040°C are presented. The experiment 
utilized a new source-implantation technique. The value of the de- 
duced vacancy formation enthalpy is 1.31 +- 0.05 eV. Since the 
Doppler-broadening data were the primary source for the determi- 
nation of the vacancy formation enthalpy, the analysis of these data 
are discussed. The suitability of introducing divacancies into the 
analysis is also considered. It is concluded that the measured forma- 
tion enthalpy is that for monovacancies. 


22448 Positron annihilation measurements in Cu, Ni, Pd, 
and Pt in thermal equilibrium. Maier, K.; Rein, G.; Saile, B.; 
Valenta, P.; Schaefer, H.E. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Theoretische und Angewandte 
Physik). pp 101-105 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
i K. (eds.). Sendai, Japan; Japan Inst. of Metals 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

For the fcc metals Cu, Ni, Pd, and Pt the temperature de- 
pendence of the positron annihilation y linewidth (Doppler-broad- 
ening) was measured up to the melting points. In all these metals 
high temperature ‘S-curves’, with a particularly developed satura- 
tion in Pt, were observed and attributed to the formation of vacan- 
cies in thermal equilibrium. The following values for the monova- 
cancy formation enthalpies H sub(1V)sup(F) (eV) were determined: 
1.7 +- 0.1 (Ni), 1.85 +- 0.25 (Pd) and 1.32 +- 0.02 (Pt). The influ- 
ence of divacancies on the evaluation of the Cu data was investigat- 
ed. The H sub(1V)sup(F) values depend strongly on whether the 
formation of divacancies is taken into account [(1.0 +- 0.05) eV] or 
not [(1.26 +- 0.05) eV]. In the Group-VIII metals Ni, Pd, and Pt 
the onset temperature T; for vacancy detection decreases with in- 
creasing melting temperature, in contrast to the behaviour of other 
close-packed metals. 


22449 Positron lifetimes in refractory metals at high tem- 
peratures. Ziegler, R.; Myllylae, R.; Schaefer, H.E.; Maier, 
K. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Theor- 
etische und Angewandte Physik). pp 107-109 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of ey, Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22450 Vacancy formation energies and phase transforma- 
tions in transition metals by positron annihilation. Winter, J.; 
Matter, H.; Triftshaeuser, W. (Hochschule der Bundeswehr, 
Muenchen (Germany, F.R.)). pp 111-114 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22451 Vacancy formation enthalpy in y cerium from posi- 
tron annihilation. Boidron, M. (CEN/FAR - DECPu/ 
SEAMA, BP n°6, 92260, Fontenay aux Roses (France)); 
Paulin, R. pp 115-118 of Yo-denshi shometsu. Hasiguti, R.R. 
(Science Univ. of Tokyo (Japan). Faculty of Engineering); 
ain K. (eds.). Sendai, Japan; Japan Inst. of Metals 





From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22452 Determination of the vacancy formation enthalpy 
for high purity Ni. Lynn, KG: Snead, C.L. Jr.; Hurst, J.J. 
(Brookhaven National Lab., Upton, NY (USA)); Farrell, K. 
Bh 119-124 of Yo-denshi shometsu. Hasiguti, R. R. eeenee 
ede 5 Tokyo (Japan). Faculty of Enginee Fujiwara, 
). dai, Japan; Japan Inst. of Metals ( 979). 

o- 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Positron-annihilation lifetime measurements have been made 
on Ni over a temperature range of 4.2 to 1700 K. We find a small 
change in the lifetime from 4.2 - 900 K indicating a very small ther- 
mal-expansion effect. A small precursor effect is observed before 
the onset of significant vacancy trapping. A monovacancy forma- 
tion enthalpy of 1.54sub(+0.2)sup(-0.1) eV is extracted without 
taking divacancies into consideration in the analysis. No detrapping 
from mono-vacancies is observed even at the higher temperatures. 
The vacancy formation enthalpy extracted from the lifetime data is 
compared to values obtained by Doppler-broadening and angular- 
correlation techniques. 


22453 Examination of deformed stainless steel and nickel 
by positron annihilation. Gauster, W.B.; Wampler, W.R.; 
Jones, W.B.; Van den Avyle, J.A. (Sandia Labs., Albuquer- 
que, yo (USA)). pp 125-128 of Yo-denshi shometsu. i- 
guti, R.R. (Science Univ. of Tokyo Coser). Faculty of En- 
gineering); Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
etals (1979). 

From 2 international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


22454 Influence of precipitation in Pb-Sn alloy on posi- 
tron annihilation. Troev, T. (Inst. of Nuclear Research and 
Nuclear Energy, Sofia (Bulgaria)). Pp 129-132 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22455 Initial stage of G.P.zone formation in aluminum 
alloys by means of positron annihilation. Yamaguchi, K.; 
Nanao, S.; Ino, H.; Nishikawa, S. (Tokyo Univ. (Japan). 
Inst. of Industrial Science). pp 133-136 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22456 Study of neutron irradiation damage in V and V-C 
alloys by means of electron microscopy and positron annihila- 
tion. Takeyama, T.; Takahashi, H.; Ohnuki, S. (Hokkaido 
Univ., Sapporo (Japan). Faculty of Engineering); Hasegawa, 
M.; Koike, S. pp 249-252 of Yo-denshi shometsu. Hasiguti, 
R. R; Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22457 Developments in strong, ductile duplex ferritic- 
martensitic steels. Thomas, G.; Koo, J.Y. (Univ. of Califor- 
nia, Berkeley). pp 183-201 of Structure and properties of 
dual-phase steels. Kot, R.A.; Morris, J.W. (eds.). New York, 

American Institute of Mechanical Engineers (1979). 
Contract W-7405-ENG-48. 

This paper is concerned with the morphology and structure- 
property relations in a range of duplex ferritic-martensitic (DFM) 
steels. It is shown that the properties depend, in a complex way, on 
all the parameters of the equation of mixtures viz ferrite and mar- 
tensite strengths and volume fractions. These parameteers depend 
on alloy composition and heat treatments. Morphology is especially 
important in controlling ductility and hence the initial microstruc- 
ture and the path by which the final ferrite-martensite mixtures is 
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obtained is very important. Dislocation dynamics must be account- 
ed for to explain the ductility and work-hardening behavior. Alloys 
have been designed by which the tensile properties are essentially 
independent of volume fraction of martensite, at least up to 0.4. In 
principle, the strength (and ductility) can increase, decrease or be 
constant with % martensite depending on the balance between the 
properties of ferrite and martensite. In all cases the properties of 
DFM steels are superior to those of conventional steels. 8 figures. 
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REFER ALSO TO CITATION(S) 20684, 20997, 20998, 20999, 21000, 21001, 
21001, 21002, 21003, 21110, 21465, 21871, 21888, 22678 


22458 (CONF-811122—36) Structure and properties of 
single crystal ALO; implanted with chromium and zirconium, 
ae CJ; IM. (Ouk H.; ah SOhaeee B.R.; White, 

illiams, J.M. Ridge National Lab., T™N 
(USA). 1981. Bicrmoy W-7405- NG-26. 7p. NTIS, PC 
A02/MF AO01. Order Number DE82004117. 

From Annual of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Single c of AkOs; were implanted with chromium and 
zirconium to fluences of 1 x 10'* to 1 x 10*” ions cm~*. Rutherford 
backscattering-channeling studies showed the surface layers to be 
damaged but crystalline with the implanted ions randomly distribut- 
ed. The microhardness and indentation fracture toughness were 
higher for the random solutions than for conventionally formed 
solid solutions. Changes in structure and properties caused by an- 
nealing in air at temperatures up to 1800°C were studied. 


22459 (DESY-SR—80/06) EXAFS: Possibilities, advan- 
tonne, ont Dumeties Se fe Joveine har cove & 
metallic glasses. Haensel, R.; Rabe, P.; Tolkiehn, G 
Werner, A. (Deutsches Elektronen-Synchrotron (DESY), 
Hamburg (Germany, F.R.)). Jun 1980. 20p. Deutsches Elek- 
tronen-Synchrotron (DESY), Hamburg, Germany. 

Throughout this book many examples for the close relation- 
ship between the macroscopic properties and the local structure of 
liquid and amorphous metals and alloys are given. Complementing 
the conventional X-ray, electron and neutron scattering techniques 
the analysis of the Extended X-ray Absorption Fine Structure 
(EXAFS) has been developed to a reliable method for structural 
analysis. Although the phenomenon is known since the thirties of 
the century, its application for the determination of local geometri- 
cal parameters has only been introduced about ten years ago. The 
development of the method has been greatly stimulated by exten- 
sive theoretical work, e.g. more refined calculations of complex 
scattering amplitudes and by the availability of synchrotron radi- 
ation as an intense X-ray continuum source. Two aspects are dis- 
cussed in this paper: i) the basic principles of EXAFS and the usual 
data evaluation techniques demonstrated for crystalline Fe; ii) Ap- 
plications on amorphous systems, the modifications of the data eval- 
uation due to nonsymmetric pair distributions and the comparison 
with other methods for structure determination. 


22460 (DOE/ER/01885—T3) Liquid phase sintering phe- 
nomena of non-oxide Technical progress 
report, 1 July 1978-30 June 1979. Clarke, D.R.; Lange, F.F. 
(Rockwell International Corp., Thousand Oaks, CA (USA). 
Science Center). Aug 1979. Contract AC03-78ERO1885. 
116p. (SAN—1885-1). NTIS, PC A06/MF AOl. Order 
Number DE82004010. 

This report describes the results of an experimental program 
orientation towards understanding the transport processes involved 
in the liquid-phase sintering of non-oxide silicon based ceramics. 
Some of the progress made toward this goal is summarized in the 
five technical papers (pre-prints) comprising the annual report. 


22461 (DOE/ER/05866—18) Dielectric behavior of 
MgO:Li* crystals. Puma, M.; Lorincz, A.; Andrews, J.F.; 
Crawford, J.H Jr. (North Carolina Univ., Chapel Hill 
(USA). Dept. of Physics and Astronomy). 1980. Contract 
AS05-78ER05866. 10p. NTIS, PC A02/MF AOl. Order 
Number DE82004620. 
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Measurements of the dielectric constant in crystals of MgO 
doped with Li* ions have been carried out after quenching from 
anneals at 1300°C in static air. Prior to heat treatment the crystals 
showed no discernible dielectric loss but afterwards the loss tangent 
exceeded 0.4. For 10 min anneals the dielectric relaxation is very 
close to a Debye process and the temperature dependence of the 
maximum of the loss peak corresponds to an activation energy of 
0.72 eV. When plotted in the form of a Cole-Cole arc the data indi- 
cate that deviation from a Debye relaxation amounts to a distribu- 
tion of relaxation time no greater than that which can be accounted 
for with a distribution of activation energies only 0.007 eV. For 
longer heating times overlapping relaxation processes appear. The 
lack of broadening of the loss peak and the magnitude of the relax- 
ation time yield clues as to possible loss mechanisms. 


22462 (DOE/OR/20679—T6) High temperature applica- 
tions of structural ceramics. Quarterly progress report, July- 
September 1981. Fuller, E.R.; Fields, R.J.; Chuang, T.J.; 

00, A.; Schneider, S.J. (National Bureau of Standards, 

gton, DC (USA). Center for Materials Science). 
1981. Contract AI05-8000R20679. 22p. NTIS, PC A02/MF 
A01. Order Number DE82004424. 

The achievement of higher efficiency thermochemical en- 
gines and heat recovery systems requires the availability of high 
temperature, high performance structural materials. Structural ce- 
ramics such as SiC, SisN, and certain AlOs3-SisN, combinations 
have received particular attention for these applications due to their 
basic characteristics of good strengths coupled with good corrosion 
and thermal shock resistances. Information is presented concerning 
high temperature fracture of structural ceramics; crack growth 
mechanism maps; microstructure and phase alteration; and micros- 
tructure and fracture in reactive environments. 


22463 (DOE/PR/06010—T10) Materials research for the 
clean utilization of coal. Quarterly progress report, July-Sep- 
tember 1981, Schneider, S.J. (National Bureau of Standards, 
Washington, DC (USA). Center for Materials Science). 
1981. Contract AI01-76PR06010. 8p. NTIS, PC A02/MF 
A01. Order Number DE82004517. 

Progress is reported in two areas: materials performance and 
properties, and creep and related properties of refractories. Experi- 
mental data are given for: static load creep tests of fused cast alpha 
alumina at 1200°C, and flexure strength of SiC at 1200 to 1500°C. 
(DLC) 


22464 (INIS-SU—4, pp ony Specimen temperature 
field during radiation creep tests of ceramic fuel. Vlasova, 
V.Ya.; Naboichenko, K.V.; Nosovskii, V.V. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC AOS/MF AOl. Order 
Number DE82780234. 

In Technology of radiation ex; ent. No. 7. 

Axial and radial temperature fields are calculated during in- 
vestigation of radiation creep of ceramic oxide fuel. Results of the 
calculation of the temperature field of the creep-VT machine are 
presented ai heater temperature from 990 up to 2400 K. A conclu- 
sion is made on uniformity of radial temperature field of a sample 
and on the necessity to take into consideration only axial non-uni- 
formity of temperature field during processing of investigation re- 
sults on radiation creep. 


22465 (IS-T—953) Self-diffusion of Hf in Er2Os-doped 

polycrystalline HfO.. Tesch, R.J. (Ames Lab., IA (USA)). 
Oct 1981. Contract W740, ENG- 82. 203p. NTIS, PC A10/ 
MF AO1. Order Number DE82005580. 


Thesis 

Volume self-diffusion coefficients for Hf were measured in 
polycrystalline erbia-doped hafnia over a compositional range of 10 
to 40 m/o erbia, in air at temperatures of 1967, 1900, and 1700°C 
and at a P/sub O:/ of <10~" atm at temperatures of 2033 and 
1818°C, using a tracer serial sectioning technique. The composi- 
tional dependence was small, indicating the possibility of several 
competing diffusional jump mechanisms as well as the clustering of 
defects and the possible presence of very defective micro-domains. 
The activation energy for diffusion decreased from 185 +- 7 kcal/ 
mole to 153 +- 9 kcal/mol between 10 and 40 m/o Er2Os. In cases 
where grain boundary diffusion coefficients could be determined, 


they were about 10‘ times the volume diffusion coefficients. Results 
were compared to those of cation diffusion in the analogous CaO- 
ZrO, system. 


22466 (NP—2901971) Research of microstructurally de- 

=a toughening mechanisms in ceramics. Technical report 
Lange, F.F. (Rockwell International = » oes 

Oaks, CA (USA). Science Center). Oct 1980. 2 

International Science Center, 1049 Camino Dos 

sand Oaks, CA 913260. Order Number DE82901971. 

The thermodynamics of the constrained phase transforma- 
tion is presented with particular reference to size effects introduced 
by surface phenomena concurrent with the transformation, e.g., the 
formation of solid-solid surfaces (twins, etc.) and solid-vapor sur- 
faces (e.g., microcracks). It is shown that these surface phenomena 
not only introduce a size dependent energy term into the total free 
energy change, but also reduce the strain energy associated with 
the transformation, which can result in a transformation at a tem- 

where [AG/sup c/] (the chemical free energy change) < 
U/sub se/ (the unrelieved strain energy associated with the con- 
strained transformation). The results of this analysis lead to a phase 
diagram representation that includes the size of the transforming in- 
clusion. This diagram can be used to define the critical inclusion 
size required to prevent the transformation and/or to obtain the 
transformation, but avoid one or more of the concurrent surface 
phenomena. 


22467 (Y—2256) Initial stages of oxidation on single 
crystals of lithium hydride-interaction between single crystal 
lithium hydride and a stainless steel, high vacuum container. 
Simandl, R.F.; McLau J.F. (Oak Ridge Y-12 Plant, 
™ (USA)). 30 Nov 1981. Contract W-7405-ENG-26. 40p. 
NTIS, PC A03/MF AO1. Order Number DE82005614. 

Interaction between single crystals of lithium hydride (LiH) 
and surface contaminants found on clean stainless steel and gold- 
plated stainless steel containers during a high vacuum, 350°C 
anneal contributed significantly to the oxidation of the single crys- 
tal surfaces. Annealing the samples in the presence of a clean, poly- 
crystalline LiH getter in a hydrogen-reduced container significantly 
reduced surface oxidation. Thermal etching during the 350°C 
anneal, under high vacuum, contributed to the formation of a very 
unusual maze morphology and also to a rectangular-step morphol- 
ogy. 


22468 HoRh,B,: A model mean-field ferromagnet. Ott, 
H.R.; Keller, G.; Odoni, W.; Woolf, L.D.; Maple, M.B.; 
Johnston, D.C.; Mook, H.A. (Laboratorium fuer Festkoer- 
a ong Eidgenoessische Technische Hochschule-H 

g, Zuerich, Switzerland). Physical Review [Section] 5: 


ne Matter; 25: No. 1, 477-480(1 Jan 1982). 


Experimental results of specific heat, zero-field magnetiz- 
ation, electrical resistivity, and thermal-expansion measurements 
reveal the mean-field character of the ferromagnetic phase transi- 
tion of HoRh,B,. The data can be described very accurately with 
the use of mean-field theory and the assumption that the effective 
spin S = 1/2. 


22469 Experimental determination of magnetic Landau 
parameters in ErRh,B,. Behroozi, F. (Wisconsin Univ., Ke- 
nosha (USA). Div. of Science; Argonne National Lab., IL 
(USA)); Crabtree, G.W.; Campbell, S.A. (Argonne National 
Lab., IL (USA)); Levy, M.; Snider, D.R. (Wisconsin Univ., 
Milwaukee (USA)); Johnston, D.C. (California Univ., San 
Diego, La Jolla (USA). Inst. of Pure and Applied Physical 
Sciences); Matthias, B.T. (California Univ., San Diego, La 
Jolla (USA). Inst. of Pure and Applied Physical Sciences; 
Bell Labs., Murray Hill, NJ (USA)). Solid State Communi- 
cations; 39: No. 10, 1041-1044(Sep 1981). 

From d.c. magnetization data obtained between 0.45 and 13 
K the following are derived: the bare Curie temperature, the tem- 
perature dependence of the paramagnetic susceptibility, and the co- 
efficients of the higher order terms in the Landau expansion of the 
magnetic free energy for ErRh,B,. It is found that the fourth order 
term is small or zero. Consequently the sixth order term plays the 
dominant role in stabilizing the magnetic phase. 
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22470 Devel 
zirconia composites. Wallace, J.S.; Claussen, N.; Ruehle, M.; 
Petzow, G. (Max-Planck-Institut fuer Méetallforschung, 
Stuttgart, Germany). pp 155-165 of Surfaces and interfaces 
in ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The effect of processing on the development of phases and 
microstructure of Quarzwerke Premium Zircon (ZrO. 66 wt %, 
SiO. 32.5%, Fe2zOs 0.05%, TiOz 0.10%) and Alcoa A-16 alumina 
was studied. (MOW) 


22471 Microstructure and chemical composition of grain 
boundaries in ceramics. Ruehle, M.; Petzow, G. (Max- 
Planck-Institut fuer Metallforschung, Stuttgart, Germany). 
pp 167-175 of Surfaces and interfaces in ceramic and ceram- 
ic-metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The microstructure of grain boundaries can be studied utiliz- 
ing different techniques of TEM (diffraction contrast, high resolu- 
tion TEM). Differences in the structures and geometries of the 
grain boundaries in ceramics (AlzOs, SiC, SisN«) are observed com- 
pared to metals. The chemical compositions (of light elements up to 
Si) of layers close to th grain boundaries can be analyzed by elec- 
tron energy loss spectroscopy with a TEM fitted with a magnetic 
imaging filter. The lateral resolution for chemical analyses of this 
instrument is better than ~10nm. The variation of the chemical 
composition can be analyzed qualitatively and quantitatively. 


lopment of phases in in situ-reacted mullite- 


22472 TEM studies on the structure of low angle grain 
boundaries in nickel oxide. Schmid, H. (Max-Planck-Institut 
fuer Metallforschung, Stuttgart, Germany); Ruehle, M.; Pe- 
terson, N.L. pp 177-187 of Surfaces and interfaces in ceram- 


ic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The structures of small angle grain boundaries (SAGB) are 
studied by means of high voltage electron microscopy (HVEM) in 
deformed and annealed NiO single crystals. A classification of dif- 
ferent types of SAGB is presented. The geometrical parameters and 
dislocation structures are determined including the nature of extren- 
eous dislocations. The analyzed boundaries show differences com- 
pared to boundaries in fcc metals. The differences are attributed to 
the influence of the ionic character of NiO. 


22473 Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics. Mishra, R.K. 
(Univ. of California, Berkeley); Goo, E.K.; Thomas, G. pp 
199-206 of Surfaces and interfaces in ceramic and ceramic- 
metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Thin intergranular amorphous phases in (Mn,Zn)Fe2O, and 
Pb(Zr.52Ti.48)Os ceramics have been studied using electron mi- 
croscopy and microanalysis. The Ca-rich amorphous phase in 
(Mn,Zn)Fe20, affects the magnetic permeability, and the Pb-rich 
amorphous phase is shown to affect the poling in PZT. 


22474 Grain boundary migration in LiF. Glaeser, A.M.; 
Bowen, H.K.; Cannon, R.M. (Massachusetts Inst. of Tech., 
Cambridge). pp 227-248 of Surfaces and interfaces in ceram- 
ic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Grain boundary migration rates measured in doped and un- 
doped LiF depend significantly on one or more impurities. The mo- 
bilities for alkali halides are interpreted in terms of solute drag 
theory. The variability and driving force dependence of the mobil- 
ity are attributed to transitions between mobility regimes controlled 
by intrinsic drag or drag due to one or more solutes. 
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Creep cavitation effects in poly alumina. 
Porter, J.R.; Blumenthal, W.; Evans, A.G. CUniv. of Califor- 
nia, Berkeley). pp 249-260 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Fine grained polycrystalline alumina has been deformed in 
creep at high temperatures, to examine the evolution of cavities at 
grain boundaries. Cavities with equilibrium and crack-like 
logies have been observed, distributed nonuniformly throughout the 
material. The role of these cavities during creep has been described. 
A transition from equilibrium to crack-like morphology has been 
observed and correlated with a model based on the influence of the 
surface to boundary diffusivity ratio and the local tensile stress. The 
contribution of cavitation to the creep rate and total creep strain 
has been analyzed and excluded as the principal cause of the ob- 
served non-linear creep rate. 


22476 Redistribution of stresses during creep-bending of 
grain-boundary sliding materials. Dryden, J.R. (Whiteshell 
Nuclear Research Establishment, Pinawa, Manitoba); Watt, 
D.F. pp 261-270 of Surfaces and interfaces in ceramic and 
ceramic-metal s . Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

A finite-element model has been developed to examine the 
effect of a viscous intercrystalline boundary phase on the distribu- 
tion of stresses and displacement rates during creep. In particular, 
the model has been applied to bending where the principal creep 
mechanism is assumed to be grain-boundary sliding. The model 
shows that the usual method of calculating the stress distribution is 
reasonably accurate for the very early stages of creep but it be- 
comes increasingly inaccurate as strain proceeds. The resulting 
stress redistribution during creep-bending is quite different from 
that normally encountered. 


22477 Elastic creep of brittle ceramics with special refer- 
ence to creep by crack growth in aluminum oxide. 

D.P.H.; Venkateswaran, A.; Shih, C. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). pp 271-282 of Surfaces 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Elastic creep by crack growth is proposed as a mechanism 
of creep in polycrystalline ceramics. An analysis shows that in alu- 
minum oxide, creep by crack growth can occur in coarse-grained 
microstructures and a range of temperature over which contribu- 
tions of other creep mechanisms to the total creep strain are negli- 
gible. 


22478 Role of interfacial defect creation-annihilation 
processes at grain boundaries on the diffusional creep of poly- 

alumina, Ikuma, Y.; Gordon, R.S. (Univ. of Utah, 
Salt Lake City). pp 283-293 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

It is generally assumed in the diffusional creep of a polycrys- 
talline solid that grain boundaries act as perfect sources and sinks 
for lattice defects. However, if this assumption is not valid, then 
diffusional creep can become rate limited by interfacial defect reac- 
tions at grain boundaries. Steady state diffusional creep data will be 
presented at 1450 to 1500°C for polycrystalline alumina doped with 
Ti and a Mg-Ti co-dopant, which are consistent with interfacial 
controlled kinetics over an intermediate grain size range. A new 
type of creep deformation map will be presented which reveals the 
range of grain sizes and impurity concentrations over which interfa- 
cial defect creation and/or annihilation processes are important in 
the steady state creep of polycrystalline alumina. 





36 MATERIALS 
3602 Ceramics, Cermets, And Refractories 


22479 Influence of grain boundaries on creep of KBr. 
Yavari, P.; Langdon, T.G. (Univ. of Southern California, 
Los Angeles). pp 295-305 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Most creep experiments on alkali halides have used single 
crystal specimens, and only relatively little information is available 
on the creep characteristics of polycrystalline materials (primarily 
LiF and NaC\). In addition, there is the possibility of marked differ- 
ences in impurity content between the single and polycrystalline 
samples, which make it difficult to compare the limited data at 
present available. Accordingly, this paper describes a series of ex- 
periments conducted on KBr with the objective of overcoming 
these difficulties. The specific aims of this work were threefold. 
First, to conduct creep tests on KBr single crystals in <100> ori- 
entation. Second, to prepare polycrystalline samples of KBr from 
the same source of single crystals. Third, to conduct creep tests on 
the polycrystalline material for a direct comparison with the single 
crystal data. 


Microstructural aspects of creep deformation in 
two og ceramics, Clarke, D.R. (Rockwell International 
Science Center, Thousand Oaks, CA). pp 307-315 of Sur- 
faces and interfaces in ceramic and ceramic-metal systems. 
981 J.; Evans, A. (eds.). New York, NY; Plenum Press 

81). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Although a number of microstructural observations of the 
creep deformed hot-pressed silicon nitride have previously been re- 
ported as part of an investigation into the creep behavior of silicon 
nitride alloys, the emphasis here is in describing features character- 
istic of glass containing ceramics, and in particular the effect of a 
glassy intergranular phase on the microstructure. 


22481 Observations on the sub-critical growth and heal- 
ing of microcracks in brittle ceramics. Niihara, K.; Singh, 
J.P.; Bentsen, L.D.; Hasselman, D.P.H. (Virginia Polytech- 
nic Inst. and State Univ., Blacksburg). pp 323-334 of Sur- 
faces and interfaces in ceramic and ceramic-metal systems. 
Cie). Evans, A. (eds.). New York, NY; Plenum Press 
From 7. LLR/MMRD international symposium of interfaces 
in ——— systems; Berkeley, CA, USA (28 Jul 1980). 
ing in brittle composites was monitored by 
ae. the temperature dependence of thermal diffusivity by the 
laser flash method. Depending upon the material system, micro- 
cracks can exhibit a time dependent growth or healing or a combi- 
nation of both. A theoretical basis for these observations was estab- 
lished by analyzing the stability and nature of crack propagation of 
precursor micro-cracks in a spherical inclusion contained in an infi- 
nite matrix with different elastic properties. 


22482 Si-SiO. interface: current understanding of chemi- 
cal and electronic defects. Hess, D.W. (Univ. of California, 
Berkeley). pp 335-351 of Surfaces and interfaces in ceramic 
and ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum _— (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in + systems; Berkeley, CA, USA (28 Jul 1980). 

The silicon-sili -silicon dioxide solid state interface system has 
been extensively investigated over the past twenty years, primarily 
due to its vital importance in integrated circuit technology. Many 
of the studies performed have dealt with electrical characterization, 
with the result that electronic properties can be accurately and re- 
producibly controlled by process sequences. Still, most of these 
procedures are largely empirical, because little detailed chemical 
knowledge of the electronic defects is available. This paper reviews 
some of the relationships between electronic defects and the proc- 
essing procedures utilized for integrated circuit fabrication. On- 
going theoretical and experimental research that suggests specific 
chemical origins for these defects is discussed. Possible common 
origins for certain of the charge centers are indicated. 
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Electron spectroscopy studies of the Si-SiO, inter- 
Helms, C.R. (Stanford Univ., CA). pp 353-359 of Sur- 
and interfaces in ceramic and ceramic-metal systems. 


J.; Evans, A. (eds.). New York, NY; Plenum Press 


From 7. LLR/MMRD international symposium of interfaces 
in -——~ systems; Berkeley, CA, USA (28 Jul 1980). 

Electron y is briefly described and how it has 
been used for studies of the Si-SiO, interface is discussed. Heavy 
use was made of literature references and a reasonably complete list 
of references on the subject is included. 


Chlorine incorporation and phase separation at the 
SiO,/SI interface during thermal oxidation of ailcon in C1/ 
Oz Monkowski, M.D.; Monkowski, J.; 
Tresaler, R.E.; Stach, J. (Pennsylvania State Univ., Univer- 
sity Park). pp 361-366 of Surfaces and interfaces in ceramic 
and ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

In the use of thermally grown oxides on silicon for the fabri- 
cation of metal-oxide-semiconductor (MOS) devices, mobile alkali 
ions introduced as contaminants adversely affect electrical stability. 
It has been found, however, that through the use of a gas contain- 
ing chlorine in the oxidizing atmosphere, the alkali ions can be 
trapped and neutralized providing stable devices. But although the 
electrical properties of these chlorinated oxides have been well 
characterized, the understanding from a materials perspective is not 
yet complete. This paper will attempt to add to that understanding 
through a description of observations of the oxidation process and 
their rationalization in a proposed model. 


22485 Stability studies of the chlorine containing phase at 
the SiO./Si interface produced by HC1/O, oxidation of sili- 
con. Butler, S.R. (Lehigh Univ., Bethlehem, ig | ~~ 
F.J.; Titcomb, S.L.; Tsai, H.; Jones, K.H.; Kraner, H.W. pp 
367-377 of Surfaces and interfaces in ceramic and ceramic- 
metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

SiO:/Si samples prepared in 2% and 4% HC1/O: mixtures at 
1200°C have been annealed in H2O/N2 ambients at 1200°C. The 
anneals ranged up to 16 h in ambients with 4 or 40 ppM HO in No. 
Rutherford backscattering measurements have been made to deter- 
mine the amount and location of Cl incorporated in these samples. 
A linear loss of Cl with annealing time is found for all samples. 
Changes in the distribution of Cl near the SiO2/Si interface are 
found. These changes are interpreted in terms of morphological 
changes in the third (Cl containing) phase. A significant effect of 
the H2O content of the Nz ambient is observed. 


22486 Interfacial phenomena during chemical vapor depo- 
sition. Davis, R.F. (North Carolina State Univ., Raleigh). 

p 379-390 of Surfaces and interfaces in ceramic and ceram- 
ic-metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Chemical vapor deposition (CVD) is a material synthesis 
method whereby the constituents of the vapor phase react to form 
a single or multicomponent, vitreous or crystalline solid film, coat- 
ing or bulk shape on a substrate surface. Typical reactions include 
pyrolysis, reduction, oxidation, hydrolysis, nitride and carbide for- 
mation and synthesis. The desired deposition reaction is almost 
always heterogeneous, i.e., it occurs at the substrate surface rather 
than in the gas phase (homogeneous reaction), as the latter type of 
reaction normally causes deposits composed of powder or flakes. 
Epitaxy is the regular oriented growth of a monocrystalline sub- 
stance on another one. When an epitaxial film is grown on a sub- 
strate of the same type of material, one has homoepitaxy; if growth 
occurs on a different substance, it is considered heteroepitaxy. Kern 
and Ban have recently reviewed the CVD process as well as pro- 
vided an extensive bibliography concerned with fundamental as- 
pects, reactor systems and process control techniques, applications 
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for preparing important and representative materials and previous 
reviews and conference proceedings. 


22487 Electron microscopy of barium bismuth titanate 

multilayer ceramics. Rawal, B. (AVX Ceramics, Corp., 
Myrtle Beach, SC). pp 401-409 of Surfaces and interfaces in 
ceramic and ceramic-metal s Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkele oe USA (28 Jul 1980). 

For a number of years uth containing compounds have 
been used with pre-calcined barium titanate to reduce the sintering 
temperature of the capacitor formulations. As reported earlier the 
backscattered electron (BSE) SEM micrographs of the bismuth 
containing barium titanate ceramic reveal that the grains having an 
average size of 1.2um consist of a two phase structure consisting of 
relatively pure barium titanate grain cores surrounded by bismuth 
rich grain shells. The TEM and STEM studies along with the EDS 
analyses show that the bismuth concentration increases sharply as 
one steps towards the grain boundary with a maximum bismuth 
content at the grain boundary. It is the purpose of this work to in- 
vestigate the distribution of bismuth in these formulations including 
the bismuth content, if any, at the ceramic metal interface as affect- 
ed by the sintering temperature. The subsequent effect on the elec- 
trical resistivity of these ceramics in the multilayer configuration is 
reported. 


22488 Predictive model for interfacial phenomena be- 
tween molten metals and sapphire in varying 0: partial 
pressures. Chaklader, A.C.D.; Gill, W.W.; Mehrotra, S.P. 
(Univ. of of British Columbia, Vancouver). Pr 421-432 of Sur- 
aces and interfaces in ceramic and ceramic-metal systems. 
(98). Evans, A. (eds.). New York, NY; Plenum Press 
From 7. LLR/MMRD international symposium of interfaces 

in metal s Berkeley, CA, USA (28 Jul 1980 
one, A mead bes way he been dev West tocante dete facial behav- 
iour between a molten metal and an alumina substrate at different 
oxygen partial pressures. In developing the model, the existing ses- 
sile drop data on Cu-, Ag-, Fe- and Ni-AlOs systems are used. In 
the equation there are three empirical constants, which have been 
estimated from the thermodynamic considerations. The agreement 
between the predicted and the experimentally calculated value of 
y/sub SL/ as a function of In [O07] is reasonably good. It has been 
shown that the model can be used to predict the interfacial behav- 
iour of a molten metal - AlO; system of which no sessile drop data 

exists. 


22489 ettinn, of of Al,O3-Cr.Os solid solutions by molten 
copper and iron. Aratani, K. (Kawasaki Steel Corp., Chiba, 
Japan); Tamai, Y. pp 5 433-443 of Surfaces and interfaces in 
ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The Objective of the present investigation was to study the 
effects of chemical composition of ceramics on the wettability by 
liquid metals. For this reason, Al,Os-Cr2Os solid solutions which 
have various Cr2O3 content were chosen for ceramic materials, and 
the effects of Cr2O3 content in the solid solution on the wettability 
by molten copper and iron were studied. 


22490 Influence of oxygen partial pressure on wettability 
of vitreous silica by molten silver. Sangiorgi, R.; Passerone, 
A.; Minisini, R. (Centro Studi di Chimica e Chimica Fisica 
Applicata alle Caratteristiche di Impiego die Materiali, 
Genova, Italy). pp 445-455 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7 LLR/MMRD international symposium of interfaces 
in glass-metal systems; —— 5 3 CA, USA (28 Jul 1980). 

The olen of this work is to study the wetting behaviour of 
molten silver on vitreous silica and to clarify the role of different 
additives on interfacial properties of this liquid-solid system. 
Oxygen has been chosen as addition element mainly because of its 
solubility in silver, its electronegativity and because it does not add 
any degree of freedom to the system, this latter being formed by 
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Ag,Si,O.. Furthermore its presence is a constant in every 

logical application where the contact between molten silver 

oxide substrate exists. Moreover we describe the behaviour 
systems, namely Ag-Ge and Ag-Zr on SiO:. The two metals, 
and Zr, have infact very different free energies of formation of 
their oxides, and this allows us to discuss the chemical contribution 
to the stabilization of the solid-liquid interface. 


22491 Effect of oxygen partial pressure on the wetting of 
= and SiN, by Si and a method for 


surface energies 

—— of Missouri, Rolla). pp 457-466 of Surfaces and inter- 
‘aces in ceramic and ceramic-metal systems. Pask, J.; Evans, 
A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The degree to which molten silicon wets a solid, and reacts 
chemically and physically with it, determines the solid’s usefulness 
as a die or container material. It is the purpose of this work to 
show that the oxygen partial pressure in the environment is an im- 
portant factor in determining the degree to which solids are wetted 
by liquid silicon. Of particular interest is the pO. range below 
where SiO: is formed. In a recent study the authors have demon- 
strated that the oxygen activity in this range is very significant in 
determining both the chemical and physical interaction and the 
contact angle between liquid silicon and some refractory solids. 
The pO, dependence of the contact angle is then used to calculate 
the solid surface energies. 


22492 Role of nickel in porcelain enamelling. Salamah, 
M.A.; White, D. (Univ. of Leeds, England). pp 467-476 of 
Surfaces and interfaces in ceramic and ceramic-metal sys- 
tems. Pask, J.; Evans, A. (eds.). New York, NY; Plenum 
Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in oa pte ang od Berkeley, CA, USA (28 Jul 1980). 

has been written in a somewhat unusual form to 

tultese he dana ok aie es es ee ek 
theory from opinion. For the purposes of this paper cohesive fail- 
ure has been taken as the criterion of a good bond, i.e., the fracture 
surface does not coincide with the interface. 


22493 Use of a flame-sprayed undercoat to improve the 
adherence of SiO.-AlO; dental ceramics on Ni-Cr and Co-Cr 
alloys. oma P.; Lingstuyl, O.; Lavelle, B.; Dabosi, F. 
(Laboratoire de Metallurgi Physique de ’ENSCT, Tou- 
louse, France). pp 477-486 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; meeage oy CA, USA (28 Jul 1980). 

In order to facilitate the enamelling of stainless Ni-Cr alloys, 
for the realization of enamelled dental prostheses, we use a flame- 
sprayed undercoat. We have studied the mechanical properties of 
the ceramic coating, depending on the deposit conditions, and the 
diffusion profiles of elements at the undercoat/ceramic interface. 


22494 Spreading and reactions of molten metals on and 
with cemented carbides. bing med T.; Harano, K.; Yajima, 
K. (Keio Univ., Yokohama, Japan). pp 503-511 of ‘sation 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The present paper deals with the interfacial phenomena of 
two-phase materials, more specifically, with the conaiel between 
molten metals and cemented carbides. In spite of the technical im- 
portance in various fields, very little is known on the spreading and 
reaction of liquid on and with two-phase materials. Brazing of ce- 
mented carbides is one of the examples. It is shown that the struc- 
ture of reaction zones obtained by heating cemented carbides in 
contact with molten copper is not explained simply by referring to 
the phase relationships in the system of interacting components, 
copper and cobalt, and that the reaction behavior depends on the 
nature of cobalt/carbide phase boundary as influenced by the pa- 
rameters such cobalt and carbon content and carbide composition. 
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22495 Study of solid metal/ceramic reactions. Mehan, 
R.L.; Jackson, M.R. (General Electric Co., Schenectady, 
NY). pp 513-523 of Surfaces and interfaces in ceramic and 
ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; _f Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in -metal systems; Berkeley, CA, USA (28 Jul 1980). 

In advanced energy systems, ceramics may allow higher op- 
erating temperatures for greater efficiency. However, compressive 
contacts at joints with metals are required by the poor tensile be- 
havior of ceramics. Compression at these interfaces excludes 
oxygen, and oxides do not form. Reactions under inert or reducing 
conditions (as in metal matrix composites) have been studied, as 
have reactions of complex superalloys with SiC, Si/SiC and SisN,. 
The reactions were complex, dictating a phenomenological study 
with no treatment of their basic nature or the phase equilibria. With 
a model alloy containing only Ni, Cr and Al, the present experi- 
ments and analyses are an attempt to gain a more basic understand- 
ing of metal/ceramic reactions. 


22496 Solid state metal-ceramic reaction bonding. Bailey, 
F.P.; Borbidge, W.E. (Commonwealth Scientific and Indus- 
trial Research Organization, Victoria, Australia). pp 525-533 
of Surfaces and interfaces in ceramic and ceramic-metal sys- 
tems. Pask, J.; Evans, A. (eds.). New York, NY; Plenum 
Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

It has been found that when certain metals and ceramic ma- 
terials are held in intimate contact and heated, a reaction occurs at 
the interface. This results in a strong bond being formed which re- 
mains durable even after long periods at elevated temperatures. 
With base metals the reaction that occurs results in a macroscopic 
spinel-type bond being formed between metal and ceramic. Noble 
metals also undergo a similar bonding reaction, which has been ob- 
served directly in the electron microscope at magnifications of sev- 
eral 100,000, where an intermediate liquid phase can be seen to 
form at the metal surface and run over the surace of the ceramic. 
This phase does not recrystallize on cooling, and the nature of the 
bond mechanism is not understood. 


22497 High-temperature metallizing of alumina. Twenty- 
man, M.E.; Hancock, P. (British Ceramic Research Associ- 
ation, Stroke-on-Trent, England). pp 535-545 of Surfaces 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in -metal systems; Berkeley, CA, USA (28 Jul 1980). 

The object of this investigation was to try to produce seals 
containing dense glass/metal metallizing layers and to see how 
changes in microstructure and seal components affect the strength. 


22498 Reaction of ZnO with polished sapphire surfaces. 
Koumura, M.; Hashiba, M.; Miura, E.; Nurishi, Y.; Hibino, 
T. (Gifu Univ., Japan). pp 547-556 of Surfaces and inter- 
faces in ceramic and ceramic-metal systems. Pask, J.; Evans, 
A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The authors have measured the raction rates of ZnO-AlOs 
powder-reaction systems and analyzed them by applying Jander’s 
equation. The reaction using fine ZnO powders and various sizes of 
fused alpha alumina as reactants gave straight lines for the Jander 
plot, and almost the same activation energies were obtained for a 
wide range of molar compositions of powder mixtures and for var- 
ious sizes of alumina on the assumption that the rate controlling dif- 
fusing species is zinc cation. The same results have been obtained 
usin Bayer process Al,O; instead of fused alpha alumina. But, it 
was stressed that the contact surface area should be introduced into 
the kinetic equation specially for fine powder mixtures and also that 
incomplete mixtures of fine particles tends to give a low activation 
energy because of deviation from an ideal contact. 
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22499 Interaction of molten silicon with silicon metal ox- 
ynitride solid solutions. Wills, R.R.; Sekercioglu, I. (Battelle 
Columbus Labs., OH). pp 557-565 of Surfaces and interfaces 
in ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Considerable attention is being given to developing better 
methods of processing solar cells. These methods generally fall into 
one of two ies: (1) slicing and wafering of Czochrolski 
boules and (2) ribbon growth methods. In all of these processes, re- 
fractory materials are needed as crucibles to hold the molten sili- 
con, and some of the ribbon processes also require a ceramic shap- 
ing die to form the silicon sheet. 


22500 Reactions at alkali metal-glass interfaces. Bar- 
soum, M.; Velez, M.; "Tuller, H.L.; Uhlmann, D.R. (Massa- 
chusetts Inst. of Tech., Cambridge). pp 567-577 of Surfaces 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The discovery of solids which exhibit high ionic conductiv- 
ity has stimulated efforts to construct high energy density batteries 
utilizing such solids as the electrolytes. The most common of these 
include alkali ion conductors such as polycrystalline Na 8-alumina 
and NASICON. More recently, glasses in the form of borates, sili- 
cates, phosphates and others have also been shown to exhibit ex- 
tremely high Li, Na, and Ag ion conductivity. since glasses are iso- 
tropic and may be fabricated easily into complex shapes they would 
appear to be highly attractive alternatives to some of the polycrys- 
taline electrolytes mentioned above. Although a number of glassy 
electrolytes possess the required high ionic conductivities for cell 
operation, little or no information is available with regards to their 
corrosion resistance against potential reactants such as alkali metals, 
alloys and fused salts. As part of a program to investigate the po- 
tential of lithium borate based glasses as solid electrolytes, we have 
begun to investigate the reactions that occur at the glass-liquid lith- 
ium interface under both quiescent and ionic current flow condi- 
tions. 


22501 Effect of thermal history on the structure of 
chemically and vapor deposited silver films on glass. Shelby, 
J.E.; Nichols, M.C.; Smith, D.K. Jr.; Vitko, J. Jr. (Sandia 
National Labs., Livermore, CA). pp 579-589 of Surfaces and 
interfaces in ceramic and ceramic-metal systems. Pask, J.; 
Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in -—-y" systems; Berkeley, CA, USA (28 Jul 1980). 

The observation of silver agglomeration in second surface 
mirrors used for solar applications has emphasized consideration of 
the effect of thermal history on the optical properties of mirrors. 
Thermal history effects may arise from the processing of mirrors, 
the application of protective coatings, or from outdoor exposure. 
Mirrors may be subject to elevated temperatures (T = 400°C) for 
short periods of time, or to low temperatures (T = 60°C) for long 
(= 30 years) periods of time. Although a significant amount of 
work has been done on thermally driven agglomeration of silver 
films, most of these studies have been restricted to vapor deposited 
films on vitreous silica. Large area reflectors, such as those used in 
heliostats, will almost certainly be deposited by commercial chemi- 
cal methods on substrates of soda-lime-silicate or other glasses 
which differ considerably from vitreous silica in composition and 
properties. The present study addresses the effect of this change in 
deposition technique and substrate on silver agglomeration. These 
problems were studied by optical and scanning electron micros- 
copy, reflectometry, and x-ray diffraction. The results indicate that 
both the method used to deposit the silver and the type of glass 
affect the agglomeration process and the character of the reflective 
film. 


22502 Adhesion of plasma sprayed ceramic coatings to 
metals. Berndt, C.C.; McPherson, R. (Monash Univ., Victo- 
ria, Australia). pp 619-628 of Surfaces and interfaces in ce- 
ramic and ceramic-metal systems. Pask, J.; Evans, A. (eds.). 
New York, NY; Plenum Press (1981). 
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From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

A basic requirement for a satisfactory plasma sprayed coat- 
ing is that it should not be easily detached from the substrate 
during use, a property which is usually rather loosely defined as ad- 
hesion. In practice failure may take place entirely within the coat- 
ing (cohesive failure) or close to the substrate interface (adhesive 
failure). Plasma sprayed coatings are formed by the impact, defor- 
mation and solidification of individual liquid droplets so that their 
structure consists of a series of overlapping lamellae and the prop- 
erties of the coating depend upon the interactions between individ- 
ual lamellae and between lamellae and substrate. The adhesion of 
plasma sprayed ceramics to metals is relatively poor but can be 
considerably improved if a sprayed bond-coat is used between the 
ceramic and metal. Although the high bond strength between the 
intermediate layer and steel may be explained, it is not clear why 
ceramic coatings should adhere so well to the bond coating. 


22503 Microstructure and mechanical properties of 
metal-to-ceramic and ceramic-to-ceramic joints. Elssner, G.; 
Diem, W.; Wallace, J.S. (Max-Planck-Institut fuer Metall- 
forschung, Stuttgart, Germany). pp 629-639 of Surfaces and 
interfaces in ceramic and ceramic-metal systems. Pask, J.; 
Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Solid state ceramic-ceramic or ceramic-metal bonding is a 
joining method which promises bond properties equivalent to those 
of the bulk material, both at ambient and elevated temperatures. 
Microstructural features at the interface such as cracks, unbonded 
areas and intermediate reactions layers, however, can strongly in- 
fluence the mechanical properties. In addition, mismatch between 
the coefficient of thermal expansion (CTE) can result in large shear 
stresses across the interface and affect the properties of the joint. 


22504 Work of adhesion measurements by a periodic 
cracking technique. Davutoglu, A.; Aksay, I.A. (Middle East 
Technical Univ., Ankara, Turkey). pp 641-649 of Surfaces 
and interfaces in ceramic and ceramic-metal systems. Pask, 
J.; Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

In a recent study, Chow et al. introduced a technique for de- 
termining the energy associated with interfacial separation of a 
two-layer composite which consisted of a polymeric substrate and a 
brittle film overcoat. The technique is based on a model which as- 
sumes a perfectly elastic composite. In the present study, it s shown 
that as long as only the film component of the composite is brittle, 
the technique is also applicable to the composites where the sub- 
strates may display plastic deformation prior to adhesive failure of 
the film. Strain measurements, instead of load, eliminate the difficul- 
ties introduced by the plastic behavior of the substrate. Experimen- 
tal work was performed on systems containing brittle amorphous 
selenium films on aluminum and Mylar substrates. These systems 
with selenium films were of interest due to their usage in photore- 
ceptor technology. 


22505 Measurement of thick film adhesion by an impact 
separation technique. Snowden, W.E. (Lawrence Livermore 
National Lab., CA); Aksay, I.A. pp 651-660 of Surfaces and 
interfaces in ceramic and ceramic-metal systems. Pask, J.; 
Evans, A. (eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The purpose of this study was to utilize a dynamic loading 
(impact separation) technique to determine absolute values for the 
force of adhesion required to separate a substrate/film interface into 
its two joining components. A principal advantage of the technique 
is that the force required for adhesive failure is applied directly at 
the interface by stress waves of relatively low amplitude, not by ap- 
plication of a force to the free surface of the film. Critical impact 
velocities required for separation of thick films from two types of 
substrates were measured. Values for force of adhesion were then 
calculated using a complex finite-difference computer code devel- 
oped for analysis of a variety of dynamic problems. 
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22506 Contact stress and coefficient of friction effects on 
ceramic interfaces. Richerson, D.W.; Carruthers, W.D.; 
Lindberg, L.J. (Garrett Turbine Engine Co., Phoenix, AZ). 
p 661-676 of Surfaces and interfaces in ceramic and ceram- 

ic-metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

High-temperaure, structural application of ceramics often in- 
volves ceramic-ceramic and metal-ceramic interfaces. Chipping and 
cracking often occur in such applications as heat engines at inter- 
faces where aerodynamic loads and differential thermal movement 
produce simultaneous normal and tangential forces. A hypothesis of 
the chipping mechanism will be presented, as will experimental re- 
sults from a test apparatus designed to evaluate interface compati- 
bility. Results include the influence of contact geometry, tempera- 
ture, load, dwell time at temperature, lubricants, and interface 
layers on the static and dynamic coefficient of friction and on mate- 
rial strength. 


22507 Effects of preoxidation on the strength and fatigue 
of hot-pressed silicon nitride. Jakus, K.; Ritter, J.E. Jr.; 
Weinraub, W.; Drooks, W.S. (Univ. of Massachusetts, Am- 
herst). pp 689-699 of Surfaces and interfaces in ceramic and 
ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The strength of as-machined and preoxidized hot-pressed 
binding at temperatures of 23, 800, 1000, and 1100°C as a function 
of stressing rate. Preoxidation at 980°C for 50 h significantly in- 
creased the strength for the test temperatures of 23 and 800°C; 
however, at 1000° and 1100°C the strengths of preoxidized and as- 
machined samples were statistically indistinguishable and signifi- 
cantly less than the room temperature strengths. The fatigue resist- 
ance of the preoxidized specimens was found to be similar to that 
of the as-machined specimens at all temperaures with both exihibit- 
ing a high fatigue resistance (N = 100) t 23 and 800°C and a sig- 
nificant decrease in fatigue resistance (N = 20) at 1000 and 1100°C. 
Additional results showed that flaw generation and the growth of 
existing flaws are competing processes at high temperatures and 
fracture strength is determined by the most dominant of these proc- 
esses. 


22508 Transient liquid phase bonding of silicon nitride 
ceramics, Loehman, R.E. (SRI International, Menlo Park, 
CA). pp 701-711 of Surfaces and interfaces in ceramic and 
ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Transient liquid-phase bonding describes a process using ox- 
ynitride glass compositions which melt and wet SisN, when heated 
and then, on further reaction, either disappear into the bulk or form 
other desired refractory phases. Such reactions occur between 
SisN, powder particles and intergranular liquids during densifica- 
tion and are the basis for all silicon nitride hot pressing and sinter- 
ing. Since the bonding composition is very similar to that already 
present intergranularly in SisN,, it is possible in principle to homog- 
enize the joint so that the original bounary disappears. Alternative- 
ly, the sealing composition can be adjusted to crystallize specific re- 
fractory oxynitride compounds in the boundary. Reaction-bonded, 
hot-pressed and sintered silicon-nitride have been joined using this 
technique. Some butt-sealed specimens tested by four point bending 
show breaking strengths greater than those reported in the litera- 
ture for other joining methods. Furthermore, fracture in those 
specimens occurred in the SisN, and not in the boundary. Micro- 
scopic examination of the interface region shows the boundary is 
diffuse, in accord with the explanation advanced above. 


22509 Grain boundaries in: carbon- and boron-densified 
SiC: examination by high resolution transmission electron mi- 
croscopy. Ogbuji, L.U. (Univ. of Florida, Gainesville). pp 
713-723 of ao t. and interfaces in ceramic and ceramic- 
metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 





From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Grain boundaries in GE. eSered and ho SiC 
were investigated by light-optical and transmission electron micros- 
copy for possible glassy films indicative of liquid-phase densifica- 
tion, which has been proposed to account for the beneficial roles of 
boron and carbon. The high-resolution TEM techniques employed 
are capable of revealing the thinnest grain boundary phases. None 
was found in the G.E. materials, and the possibility of liquid phase 
sintering must be discounted. 


22510 High-temperature vaporization behaviour of 
oxygen-deficient thoria. Ackermann, R.J.; Tetenbaum, M. 
(Argonne National Lab., IL (USA). PP 29-42 of Thermo- 
dynamics of nuclear materials 1979. Vol. 1. Proceedings of 
an international symposium held by the IAEA in Juelich, 
Federal Republic of Germany, from 29 January to 2 Febru- 
ary 1979. Vienna, Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

The experimental results of the present study on the vapori- 
zation behaviour of oxygen-deficient thoria are directed toward a 
more precise and detailed study of the lower phase boundary 
(.p.b.) and congruently vaporizing composition (c.v.c.), and inter- 
mediate compositions, and the corresponding oxygen potentials and 
total pressure at temperatures above 2000 K. The l.p.b. and c.v.c. 
values were found to fit an equation of the form log x=A+(B/T), 
where x is the stoichiometric defect in ThOsub(2-x). Oxygen poten- 
tials corresponding to the I.p.b. and c.v.c. have been estimated from 
vapour pressures and thermodynamic data. A very sharp decrease 
in oxygen potential occurs when thoria is reduced only slightly 
from the stoichiometric composition. In the temperature range from 
2400 to 2655 K, the oxygen partial pressure dependency of x in 
ThOsub(2-x) was found to be approximately proportional to 
psub(O2)sup(-1/4). The small extent of reduction over a wide range 
of oxygen potentials at these temperatures is a clear illustration of 
the higher stability of the ThOsub(2-x) phase compared with that of 
UOsub(2-x). Values of A anti Hsub(O2) and ASsub(O2) have been 
estimated for selected compositions from the dependence of the 
measured oxygen potential on temperature. Estimates of the stand- 
ard free energy of formation of bivariant ThOsub(2-x) compositions 
have been made. A substantial increase in the total pressure of thor- 
ium-bearing species occurs when stoichiometric thoria is reduced 
toward the lower phase boundary. 


22511 Equation of state for substoichiometric urania 
using significant structures theory. Fischer, E.A. (Kernfors- 
chun; trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). pp 115-127 of 
Thermodynamics of nuclear materials 1979. Vol. 1. Pro- 
ceedings of an international symposium held by the IAEA 
in Juelich, Federal Republic of Germany, from 29 January 
to 2 February 1979. Vienna, Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

The Significant Structures ry (SST) of Eyring was suc- 
cessfully used to predict the equation of state in the liquid range for 
a variety of materials, including UO2. However, all these applica- 
tions assumed that the liquid evaporates congruently, i.e. that the 
composition of the vapour phase is identical to that of the con- 
densed phase. In this paper an attempt is made to apply SST to 
non-congruently evaporating materials, using hypostoichiometric 
urania as an example. To this end, hypotheses additional to those of 
the original SST must be made. In SST it is assumed that the parti- 
tion function of the liquid can be expressed by suitably combining 
that of ‘solid-like molecules’ with that of ‘gas-like molecules’. In the 
present work, starting from the fact that the non-stoichiometry of 
solid urania is connected with lattice defects, e.g. oxygen intersti- 
tials or oxygen vacancies, it is assumed that a simple oxygen-defect 
model can be extrapolated into the liquid state. Thus, the solid-like 
partition function includes a defect term, which determines the O/ 
U ratio; the defect concentration depends on the absolute activity 
of oxygen. The gas-like partition function allows for UO(g) and 
UO,(g), the ratio depending also upon the oxygen activity. The pa- 
rameters of the theory are selected so as to obtain agreement with 
experimental data at the melting point. The physical requirement 
that the difference between liquid and gas disappears at the critical 
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temperature necessitates an adjustment of the solid-like partition 
function at high temperatures. 


22512 Do electronic transitions contribute to the thermo- 

of condensed UO. A review of the arguments. Ma- 
cInnes, D.A. (UKAEA Risley Nuclear Power Development 
Establishment, Culcheth. Safety and Reliability Director- 
ate). 129-139 of Thermodynamics of nuclear materials 
1979. Vol. 1. i of an international symposium 


held ne Se IAEA in Juelich, Federal Republic of Ger- 
( m 59 January to 2 February 1979. Vienna, Austria; 
1980). 


many, 
IAEA 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Recent analysis of the role of electronic transitions in the 
thermophysical properties of UO: is surveyed. It is concluded to be 
highly likely that the 5f? electrons on the U* metal ion play a 
major role in both the specific heat and thermal conductivity, in 
that they are primarily responsible for the large ‘anomalous’ in- 
crease displayed by each of these quantities between T=1600 K 
and Tsub(m)=3100 K. This has important implications for reactor 
analysis, since to obtain the required data for molten fuel one must 
extrapolate existing data through a wide range in temperature, and 
the behaviour of the electronic mechanisms may be expected to ex- 
trapolate quite differently from that of the mechanisms in current 
use (Frenkel defect generation and internal radiative heat transfer). 


22513 Experimental investigations into the spectral re- 
flectivities and emissivities of liquid UOQ., UC, ThO. and 
NdO;. Karow, H.U.; Bober, M. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik). pp 155-169 of Thermodynam- 
ics of nuclear materials 1979. Vol. 1. Proceedings of an in- 
ternational symposium held by the IAEA in Juelich, Feder- 
al Republic of Germany, from 29 January to 2 February 
1979. Vienna, Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Safety research for fast reactors requires knowledge of emis- 
sivity data of nuclear fuel materials up to temperatures correspond- 
ing to the liquid state. A special integrating-sphere laser reflecto- 
meter has been used to measure the normal reflectivities and emissi- 
vities of UO, UC, ThO: and Nd2Os in the solid state (premolten, 
refrozen material) and in the liquid state up to temperatures of 4000 
to 4800 K. The measurement wavelengths were 0.63 pm and 
10.64m. The emissivity curves, epsilonsub(lambda)(T), of the oxidic 
specimens measured at 0.63 ym show the same characteristic 
course: little temperature dependence below the melting point and a 
distinct increase of epsilonsub(0.63 m)(T) in the liquid state. In the 
case of UO:, the emissivity at the melting point (3120 K) is 0.84; at 
4100 K it is 0.92. At 10.6 um, a decrease of epsilonsub(10.6 »m)(T) 
has been measured for the liquid state of UO. and ThO2. UC shows 
in both the solid and the liquid states only a small temperature de- 
pendence of epsilonsub(0.63 »m)(T), with a marked drop, however, 
at the melting point (2780 K) from 0.54 to 0.45. The results of the 
measurements are presented in diagrams and by ‘fitted’ equations 
related to the true and the black-body temperatures. The spectral 
emissivity values measured for UO, up to 4200 K have been ap- 
plied in the evaluation of laser evaporation experiments. The 
vapour-pressure curve of liquid UO2, as evaluated from these ex- 
periments, is presented. 


22514 Positron studies of metal hydrides. Burton, L.D. 
(Jefferson Community Coll., Louisville, KY (USA). Dept. 
of Physics); Huang, W.F. pp 155-158 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22515 LCAO analysis of momentum distribution of posi- 
trons and electrons in ReOs. Chiba, T.; Akahane, T.; Tsuda, 
N. Ph aa oot Inst. for Researches in —— Materials, 
BRR (Gc Ue p 653-656 of Yo-denshi — 
niv. of Tokyo (Japan). ee 
Engectng) Fulwars K. (eds.). Sendai, Japan; Japan 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


3603 Composite Materials 


REFER ALSO TO CITATION(S) 20895, 22530 


22516 (IS-T—974) Proximity effect in Cu-Nb-Sn 

ites. Shum Eucker, S.S.L. (Ames Lab., IA (USA)). Oct 
1981. Contract W-7405-ENG-82. 99p. NTIS, PC A0S/MF 
A01. Order Number DE82005449. 

Thesis. 

Heat capacities have been measured in the presence of mag- 
netic fields for Cu-Nb and Cu-NbsSn in situ composites in order to 
determine the size of the superconducting pair potential which is 
induced in the normal Cu region as a function of magnetic field. 
For the Cu-Nb composites the induced pair potential is found to be 
about 0.35 MeV in zero field, in agreement with de Gennes bound- 
ary conditions. With the application of a magnetic field, the energy 
gap declines quickly and above about 17 mT the Cu behaves as a 
gapless superconductor. A family of life-time broadened density of 
states which gives the measured C/sub es/(Cu) is calculated based 
on the relation between the entropy S and density of states N(w) 
derived for superconductors doped with paramagnetic impurities. 
Similar results are found in Cu-NbsSn composites. 


22517 (PNL-SA—9961) Sputtered ceramic coatings and 
sealing layers. Prater, J.T.; Patten, J.W.; Hays, D.D.; Moss, 
R.W. (Pacific Northwest Lab., Richland, WA (USA)). Oct 
1981. Contract AC06-76RL01830. 15p. (CONF-810885—3). 
NTIS, PC A02/MF AO01. Order Number DE82005225. 
From 2. conference on advanced materials for alternative 

le heat engines; Monterey, CA, USA (24 Aug 1981). 

gress on the development of hybrid ceramic/metal sput- 
ter deposited coatings which are designed to be adherent to metal 
substrates in gas turbine hot sections is reported. The ceramic mate- 
rials investigated are ZrO, + 20% Y2O;3 and pure AlsOs. The 
metal is CoCrAlY. In general, a CoCrAlY layer is sputter deposit- 
ed first. The composition is then graded so that the ceramic content 
increases towards the coating surface. This transition zone has a 
segmented (columnar) structure, and varies in thickness. In some 
cases, the coating surface still contained some CoCrAlY. Heat 
treatments have been conducted on these deposits in an effort to 
provide a continuous metal (minority phase) matrix along the ce- 
ramic grain boundaries. For other deposits, the grading is continued 
until no metal is present, and a thick layer of pure ceramic has been 
deposited over the graded material. Preliminary thermal cycle re- 
sults, microstructural characterization, and composition profile data 
are presented. 


fuel ca) 


22518 Dynamical response of particulate-loaded materi- 
als. I. Pressure-shear loading of alumina particles in an epoxy 
matrix. Chhabildas, L.C.; Swegle, J.W. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Journal of 


4 oe eames 53: No. 2, 954-956(Feb 1982). AC04-76- 

a of a pressure-shear impact experiment conducted on 
alumina-filled epoxy are presented. In the pressure-shear experiment 
the coupled longitudinal and transverse motion generated by the 
normal impact of Y-cut quartz is transmitted into an alumina-filled 
epoxy sample. This provides data on the response of the sample 
material to more general loading conditions than those obtained in 
the uniaxial strain configuration and allows the development of 
more complete material models. Experimental results are presented 
in this paper, and a model for alumina-filled epoxy which incorpo- 
rates the data is presented in the following paper [J. Appl. Phys. 53, 
xxxx (1982)]. 
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22519 Dynamical response of particulate-loaded materi- 
als. II. A theory with application to alumina particles in an 
epoxy matrix. Drumheller, D.S. (Sandia National Laborato- 
ries, a ee New Mexico 87185). Journal of Applied 
Physics; 2, 957-969(Feb 1982). DE-AC04- 
760DP00789. 

If stiff solid particles are tightly packed into a soft matrix 
material, the response of the composite material cannot be modeled 
by simple mixing rules. The loads resulting from interparticle con- 
tact give rise to a complex response which includes dilatancy of the 
mixture during shearing. A three-dimensional theory which in- 
cludes the interparticle contact stresses is derived and applied to a 
mixture of alumina particles in epoxy. The stress wave response of 
this mixture is studied. These studies include a detailed comparison 
to the pressure-shear experiments of Chhabildas and Swegle con- 
tained in Part I of this work. [J. Appl. Phys. 53, xxx (1982)]. 


Improved electrical characterization of ceramic 
pl bulk vs interface effects. Stratton, T.; McHale, A.; 
Button, D.; Tuller, H.L. (Massachusetts Inst. of Tech., 
Cambridge). pp 71- 81 of Surfaces and interfaces in ceramic 
and ceramic-metal s . Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1 (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

In priciple, measurement of frequency dependent com- 
plex inpedance (which includes both the resistive and reactive com- 
ponents) can accomplish this goal. In the follwing we begin by dis- 
cussing some of the general aspects of such measurements and their 
interpretation. We next describe a 4-probe device which simplifies 
such interpretations and present examples which demonstrate some 
of its capabilities. Finally, we conclude by pointing out some of the 
limitations of this approach and suggest avenues for future work. 


22521 Chemical aspects of equilibrium segregation to ce- 
ramic interfaces. Wynblatt, P.; McCune, R.C. (Ford Motor 
Co., Dearborn, MI). pp 83-95 of Surfaces and interfaces in 
ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The paper is divided into two principal parts. In the first 
part, we describe the concepts which have been used to interpret 
interfacial segregation in solids. The second part of the paper deals 
with some of the salient experimental measurements of equilibrium 
interface composition in various non-metallic materials. Compari- 
sons between theory and experiments are given. 


22522 Short-fiber reinforcements: where the action is. 
Milewski, J.V. (Univ. of California, Los Alamos, NM). Plas- 
tics Compounding; 17-37(Nov 1979). 

A category that ranges from commodity to miracle materi- 
als, short fibers include whiskers, microfibers, mineral fibers, and 
chopped and milled fibers. This review of selection factors, rein- 
forcement concepts, L/D calculations, loading levels and packing 
considerations covers the parameters to be factored in for creating 
an optimum for the application, as well as the pitfalls to avoid. 
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REFER ALSO TO CITATION(S) 23012 


22523 (AD—276227) Nuclear radiation resistant poly- 
mers and polymeric compounds. Born, J.W. (Goodrich (B.F.) 
Co., Brecksville, OH (USA). Mar 1962. 10p. NTIS, PC 
A02/MF A0l. 

Analysis of radiation-induced structural changes in deuterat- 
ed polybutadiene revealed that saturation, unsaturation, and double 
bond shifts occur. The closeness of the G(H2, HD, D2) to the 
G(H2) for conventional cis-polyisoprene indicated that the methyl 
group plays a minor role in the radiolysis of polyisoprene. Special 
monomers of Phase I, having the aromatic protective group at- 
tached to the structural repeating unit, were synthesized. Homopo- 
lymers and several additional copolymers of Phase I were synthe- 
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sized. Three condensation polymers of Phase II, having the protec- 
tive aromatic group in the main chain, were prepared. Compression 
set during irradiation continued to be an effective index of the radi- 
ation resistance of vulcanized rubber compounds. In general, rubber 
compounds without antirads required radiation exposures from 1.0 
x 10 to the 8th power to 2.7 x 10 to the 9th power ergs/gram (C) 
to effect 50% net compression set. When antirads are present, the 
range becomes 3.0 x 10 to the 8th power to 4.4 x 10 to the 9th 
power. 


22524 (EPRI-NP—2129) Radiation effects on organic 

materials in nuclear plants. Final report. Bruce, M.B.; Davis, 

M.V. (Georgia Inst. of Tech., Atlanta (USA). Nuclear En- 

as = Dept.). Nov 1981. 110p. NTIS, PC A06/MF AOl. 
der ber DE82901321. 

A literature search was conducted to identify information 
useful in determining the lowest level at which radiation causes 
damage to nuclear plant equipment. Information was sought con- 
cerning synergistic effects of radiation and other environmental 
stresses. Organic polymers are often identified as the weak elements 
in equipment. Data on radiation effects are summarized for 50 ge- 
neric name plastics and 16 elastomers. Coatings, lubricants, and ad- 
hesives are treated as separate groups. Inorganics and metallics are 
considered briefly. With a few noted exceptions, these are more ra- 
diation resistant than organic materials. Some semiconductor de- 
vices and electronic assemblies are extremely sensitive to radiation. 
Any damage threshold including these would be too low to be of 
practical value. With that exception, equipment exposed to less than 
10* rads should not be significantly affected. Equipment containing 
no Teflon should not be significantly affected by 10° rads. Data 
concerning synergistic effects and radiation sensitization are dis- 
cussed. The authors suggest correlations between the two effects. 


22525 (INIS-SU—4, pp 57-60) Pon ney machine to study 
polymers physical under service conditions. Bykov, 
A.N.; Pastushin, V.V.; Ponomarev, V.I. 1980. (In Russian). 
NTIS (US Sales Only), PC A05/MF A0Ol. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A machine for investigation of elasticity modulus, Poisson 
ratio, tangent of dynamical loss angle in the frequency range from 5 
to 200 kHz, as well as of creep, temperature conductivity and ther- 
mal capacity of polymeric materials at temperature up to 670 K 
under irradiation, is described. The essence of the method for deter- 
mination of physico-mechanical characteristics is the recording of 
changes of resonance frequencies of longitudinal torsional and 
bending oscillations of the rod with a sharpened tip at its pressing 
in the material studied. It is possible to investigate a complex of 
physical, mechanical and thermal properties of polymeric materials 
on small-size and simple-confio.uration samples on the proposed 
machine. 


22526 (INIS-SU—4, pp a Testing machine for dy- 
namic viscoelastic properties in polymers under ionizing radi- 
ations. Zverev, Yu.B.; Ponomarev, V.I.; Pastushin, V.V.; 

Pyzhova, T.A.; Semenikhin, A.N. 1980. (In Russian). NTIS 
(US Sales Only), PC AO5/MF AOl. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A machine for determination of dynamic viscoelastic proper- 
ties of polymers in a wide temperature range and under the action 
of ionizing radiation, is described. The machine is designed for de- 
termination of the Young modulus, the shear modulus, low-frequen- 
cy speed of sound and loss coefficient tg o in the temperature 
range from -150 to +300 deg C. Measurements have been made by 
two methods; by the method of constrained oscillations and by the 
method of damped oscillations. Viscoelastic characteristics of a 
number of irradiated and nonirradiated polymers have been meas- 
ured on the machine described. 


(KFTI—80-46, 54-56) Method of the study of 
an chectaniins comin wn current in solid dielec- 
trics not contacting with metal. Protasyuk, G.N.; Uvarov, 
V.L. 1980. (In Russian). NTIS (US Sales Only), "PC A04/ 
MF AOl1. Order Number DE82780211. 

In Physical experiment technique. 
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A possibility of microinstabilities of prebreak-down current 
in solid dielectrics without contact with a metal is shown. A local 
electric field of high intensity in dielectric is created by a space 
charge injected as a result of irradiation with an electron beam. A 
method for registration of single microdischarges, using an acoustic 
sensor, is described. Threshold generation of microdischarges ac- 
companied by excitation of acoustic oscillations of a sample is 
found in polymethylmetacrylate with an injected charge. The 
nature of microdischarges is explained by generation of self-quench- 
ing electron evalanches. 


22528 (NASA-TM—81977) Low-energy electron effects 
on tensile modulus and infrared transmission properties of a 
polypyromellitimide film. Ferl, J.E.; Long, E.R. Jr. (George 
Washington Univ., Washington, DC (U! A)). Jun 1981. 18p. 
NTIS, A02/MF AOl1. 

Infrared (IR) spectroscopy and tensile modulus testing were 
used to evaluate the importance of experimental procedure on 
changes in properties of pyromellitic dianhydride-p,p prime-oxy- 
dianiline film exposed to electron radiation. The radiation exposures 
were accelerated, approximate equivalents to the total dose expect- 
ed for a 30 year mission in geosynchronous Earth orbit. The 
change in the tensile modulus depends more on the dose rate and 
the time interval between exposure and testing than on total dose. 
The IR data vary with both total dose and dose rate. A threshold 
dose rate exists below which reversible radiation effects on the IR 
spectra occur. Above the threshold dose rate, irreversible effects 
occur with the appearance of a new band. Post-irradiation and in 
situ IR absorption bands are significantly different. It is suggested 
that the electron radiation induced metastable, excites molecular 
states. 


22529 Synthetic industrial lubricants. New means of solv- 
ing problems. Schmid, W. Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1980). 119p. (In German). 

The increasing significance of synthetic lubricants as op- 
posed to petroleum has several reasons. Extreme stressing of ma- 
chine parts and motors make demands of the lubricants which can 
partly no longer be met by petroleum based lubricants. Rising pe- 
troleum costs and the knowledge of the finiteness of petroleum oc- 
currence have also led to a faster development of synthetic lubri- 
cants. Their excellent lubricating properties such as low friction co- 
efficients and high wear protection considerably contribute to the 
conservation of energy and material. This is the reason why synthe- 
sis products will take the place of petroleum in many fields of ap- 
plication. The present brochure gives a summarizing survey on 
types, properties, possible applications, and advantages of the avail- 
able synthetic lubricants. 


22530 Sandwich model of the amorphous material in se- 
micrystalline polymers, block copolymers and filled or rein- 
forced elastomers. Gaylord, R.J. (Univ. of Illinois, Urbana); 
Lohse, D.J.; Guttman, C.M.; DiMarzio, E.A. Polymer Bulle- 
tin (Berlin); 3: 301-304(1980). Contract AC02-76ERO1198. 

A theoretical model of the amorphous material in semicrys- 
talline polymers, block copolymers and filled or reinforced elas- 
tomers is presented. The model consists of a dense system of 
bridges, loops, cilia and floating chains sandwiched between a pair 
of parallel walls. A prescription is given for determining the total 
free energy of the model. 


Temperature dependence of positron lifetimes in 


trans- and cis-1, Hsu, F.H. (Georgia State 
Univ., Atlanta (USA)); Tseng, P.K.; Chuang, S.Y.; Chong, 
a L. ag, 2 581-584 of Yo-denshi shometsu. Hasiguti, RR. (Sci- 
niv. of Tokyo (Japan). Faculty of Engineering); 
Fujiwara K. (eds.). Sendai, Japan; Japan Inst. of Metals 
From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 
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REFER ALSO TO CITATION(S) 20738, 20894, 21021, 21022, 21192, 21193, 
21203, 21217, 21218, 21329, 21329, 21761, 21843, 21844, 21844, 21845, 21845, 
21846, 21846, 21847, 21848, 21849, 21849, 21850, 21851, 21851, 21852, 21853, 
ay pomoy 22006, 22226, 22227, 22351, 22424, 22670, 22714, 22871, 22941, 


22532 (BDX—613-2706) Fiber reinforcement of polyure- 
thane foam. Final Parker, B.G. (Bendix Corp., 
Kansas City, MO (USA)). Nov 1981. Contract A 
76DP00613. 17p. NTIS, PC A02/MF AO1. Order Number 
DE82005 108. 

The physical properties of both rigid and flexible urethane 
foams as a function of various fiber fillers were investigated. Vary- 
ing levels of glass, carbon, and wollastonite fibers were added to 
two urethane foam formulctions. The compressive strength, com- 
pressive modulus, flexural strength, and tensile strength of these 
urethane foam systems were determined. 


22533 (BMFT-FB-T—80-105) Physical and chemical 
standards of superconduction properties of intercalation com- 
pounds, Final report. Eder, F.X.; Lerf, A. (Bayerische Aka- 
demie der Wissenschaften, Munich (West Germany)). Nov 
1980. 111p. (In several languages). NTIS, PC A06/MF AO1. 

The superconducting properties of the intecalation com- 
pounds of layered dichalcogenides were studied. The alkali metal 
intercalation derivatives of TaS2 were emphasized. The main diffi- 
culties with this class of superconductors result from varying mate- 
rial properties. These factors were identified and investigated. The 
results concern physical and chemical properties of the intercalation 
compounds whose phenomenological influence determine supercon- 
ducting characteristics. (ESA) 


22534 (BNL—30141) Electrical conductivity of pyrolyzed 
polyacrylonitrile. Teoh, H.; — P.D.; Wilhelm, W.G. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC02-76CH00016. 12p. (CONF-810864—4). NTIS, PC 
A02/MF AO1. Order Number DE82004796. 

From International conference on low-dimensional conduc- 
tors; Boulder, CO, USA (10 Aug 1981). 

Using ultrapure samples of polyacrylonitrile (PAN) of 
485,000 or 150,000 average molecular weight solution cast in di- 
methylformamide, the dc conductivity (0) of pyrolyzed PAN 
(PANP) films has been studied for pyrolysis temperatures (T/ sub 
p/) of 280 to 435°C. Conductivity measurements made during pyr- 
olysis indicate the onset of a dramatic increase in o for T/sub p/ of 
390 to 435°C. Conductivities as high as 5 (ohm-cm)~' have been 
observed for T/sub p/ < 435°C. 


22535 (BNL—30341) Silicon carbide mirrors for high 
power ——— Takacs, P.Z. (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1981. Contract AC02- 
76CHO00016. 20p. (CONF-8110136—1). NTIS, PC A02/MF 
A01. Order Number DE82005506. 

From Topical meeting on non-oxide ceramics; South Yar- 
mouth, MA, USA (5 Oct 1981). 

The advent of synchrotron radiation (SR) sources and high 
energy lasers (HEL) in recent years has brought about the need for 
optical materials that can withstand the harsh operating conditions 
in such devices. SR mirrors must be ultra-high vacuum compatible, 
must withstand intense x-ray irradiation without surface damage, 
must maintain surface figure under thermal loading and must be ca- 
pable of being polished to an extremely smooth surface finish. 
Chemical vapor deposited (CVD) silicon carbide in combination 
with sintered substrate material meets these requirements and offers 
additional benefits as well. It is an extremely hard material and 
offers the possibility of being cleaned and recoated many times 
without degradation of the surface finish, thereby prolonging the 
lifetime of expensive optical components. It is an extremely strong 
material and offers the possibility of weight reduction over conven- 
tional mirror materials. 
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22536 (CONF-811122—32) Development of morphologi- 
ee ee ee ee er ee 
sees ee Soe rents Ss White, C.W. (Oak 
National Lab., TN (USA)). 1981. Contract W9405-ENG. 
26. 7p. NTIS, PC A02/MF AOl. Order Number 
DE82003987. 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

Portions of document are illegible. 

The details of morphological instability occurring during 
rapid solidification have been studied in In*, Ga*, Sb*, Bi*, Get, 
Fe* and Cr* implanted silicon specimens after pulsed laser anneal- 
ing. The average cell sizes were determined at the onset of instabil- 
ity and in the region of well-developed instability using x-section 
and plan-view electron microscopy. The total and substitutional 
solute concentration profiles were determined using Rutherford 
backscattering and channeling techniques. The formation of cells 
and the critical solute concentrations associated with instability 
were studied as a function of velocity of solidification, which was 
varied by controlling the substrate temperature or the laser param- 
eters. The results on the cell formation and the critical solute con- 
centrations were compared with the predictions of the 
theory which took into account the dependence of distribution co- 
efficients on the velocity of solidification. A good agreement be- 
tween the calculations and the experimental results was obtained. 
The effect of reduction in surface tension due to segregation of im- 
purities on cell sizes and critical solute concentrations associated 
with instability were examined theoretically. 


22537 (CONF-811122—34(Draft)) Time resolved trans- 
mission and reflectivity of pulsed ruby laser irradiated silicon. 
Lowndes, D.H.; Jellison, G.E. Jr., Wood, R.F. (Oak Ridge 
National = "TN (USA)). Nov 1981. Contract W-7405- 
Mg NTIS, PC A02/MF AOl. Order Number 


ENG-26. 
DE8200398 

From Annual meeting of the Materials Research Society; 
Boston, MA, USA (16 Nov 1981). 

The time resolved optical transmission, T (at A = 1152 nm), 
and reflectivity, R (at 633 nm and 1152 nm), have been measured 
for n-type single crystalline silicon (C-Si) during and immediately 
after pulsed ruby laser irradiation (A = 693 nm, FWHM pulse du- 
ration 14 nsec), for a range of pulsed laser energy densities, E/sub 
1/. The T is found to go to zero, and to remain at zero, for a period 
of time that increases with increasing E/sub 1/, in apparent dis- 
agreement with earlier measurements elsewhere that used semi-insu- 
lating Si and a different pulsed laser wavelength. Measured reflecti- 
vities during the high R phase agree within experimental error with 
reflectivities calculated from the optical constants of molten Si. 
Quantitative agreement is also found between both our T and R 
measurements and detailed time- and E/sub 1/- dependent results of 
thermal melting model calculations. 


22538 (CONF-811141—3) Silver transport in H-451 
graphite. Causey, R.A.; Wichner, R.P. (Oak Ridge National 
Lab., TN (USA); Virginia Univ., Charlottesville (USA)). 
1981. Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF 
A01. Order Number DE82004050. 

From Colloquium on the transport of fission products in 
matrix and graphite; Berlin, F.R. Germany (9 Nov 1981). 

Diffusion profiles have been measured for silver in hollow 
and solid cylinders in the temperature range 490 to 800°C. The 
profiles show two components of diffusion. There is a high concen- 
tration, relatively immobile zone near the surface and a low con- 
centration, rapidly moving component deeper into the sample. The 
rapid component is well fitted by the diffusion equation when irre- 
versible trapping is assumed. The diffusion coefficients determined 
by least-square analysis of the profiles can be represented by D 
(m?/sec) = 17.4 exp (-22,100/T). Excessive scatter was seen in the 
trapping coefficients determined from the profiles. This is believed 
to be due to varying amounts of impurities in the different samples. 
A limited number of desorption measurements were performed for 
silver from H-451 graphite. Evidence of Elovich-type behavior was 
noted. 





22539 (CONF-811145—4) Heat treatment effects in neu- 
tron transmutation silicon. Cleland, J.W. (Oak Ridge 
National Lab., TN (USA)). Oct 1981. Contract W-7405- 
ENG-26. 19p. NTIS, PC A02/MF AOl. Order Number 
DE82003998. 

From International conference on neutron irradiation effects; 
Argonne, IL, USA @ Nov 1981). : 

It is shown by electrical property measurements that a sig- 
nificant concentration (10'*-10"* cm™*) of an impurity (presumably 
Li) which can be activated by heat treatment at = 650°C is present 
in commercially available float zone (FZ) refined, Czochralski (Cz)- 
grown or neutron transmutation doped (NTD) Si. Most (90%) of 
these donors become inactive in FZ or Cz Si after heat treatment 
within a few days at ambient temperature, but many (40 to 70%) of 
them are still active as donors after several months in polycrystal- 
line (PX) or NTD Si that contains lattice defects or radiation 
damage. Virtually all of these donors can be reactivated by a subse- 
quent heat treatment at = 650°C. These results are especially sig- 
nificant because heat treatment is required to remove oxygen-relat- 
ed donors formed in Cz Si during cooldown after growth or to 
remove radiation damage and obtain the anticipated carrier concen- 
tration in NTD FZ or Cz Si. Heat treatment for 20h at 900°C is 
not sufficient to remove all of the Li-lattice defect donor complexes 
in NTD Si. 


22540 | pont Sey Fly ash reactions in con- 
crete. Final report. Diamond, S. (Purdue Univ., Lafayette, 
IN (USA)). 10 Dec 1981. , te AS02- 78CS40222. 13p. 
NTIS, PC A02/MF AO1. Order Number DE82005304. 

A suite of flyashes was assembled including representatives 
of ASTM Class F (low CaO) and Class C (high CaO) categories. 
These were chemicaly analyzed, particle size distributions were ob- 
tained, and x-ray diffraction studies carried out. The Class C 
flyashes had CaO contents of over 30% and substantial NazO and 
SO; contents. In contrast the Class F flyashes had less than 4% 
CaO and low NasO contents. X-ray diffraction disclosed substantial 
differences between the nature of the glass present in the two kinds 
of flyash, and in the suites of crystalline components present. The 
Class C flyashes contained cementitious compounds and alkali sul- 
fates as well as more inert crystalline components. Compressive 
strengths of both mortars and concretes with 30% replacement of 
flyash for cement were equal to those of reference mortars or con- 
cretes in a few months with Class C flyashes, but strength develop- 
ment with Class F flyashes was much slower. 


22641 (DOE/ER/05866—15) Progress report. Crawford, 
J.H. Jr. (North Carolina Univ., Chapel Hill (USA). Dept. of 
Physics and Astronomy). 1981. Contract AS05-78ER05866. 
7p. NTIS, PC A02/MF AO1. Order Number DE82004619. 

Information is presented ing radiation effects and de- 
fects in MgAl.O,(Spinel); color centers in AlOs; and experiments 
on MgO:Li* crystals. 


22542 (INIS-SU—2, pp 22-32) Tritium release from LiF 
monocrystals with various point defect concentration. Zari- 
fyan, S.Eh.; Timofeeva, Eh.E.; Ulanovskii, F.N. 1980. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82780231. 

In Nuclear-chemical phenomena in solids. Issue 4. 

Effect of radiation defects (F-centres and vacancy voids) 
upon the process of tritium diffusion in LiF monocrystals is investi- 
gated. The samples have been irradiated in IRT-2000 reactor with 
the fluence of 2.4x10'? nxcm™?, annealed at 300 deg C in helium 
and then have been irradiated by gamma rays at -196 deg C. It is 
established that diffusion coefficient in the crystals of lithium flu- 
oride depends on irradiation and annealing conditions. It is estab- 
lished that annealing at 300 deg C results in the decrease of diffu- 
sion effective coefficients by an order. Subsequent y-irradiation re- 
sults in the increase of diffusion coefficient. To account for the ob- 
served changes of diffusion coefficients a model of tritium atom - 
radiation defects interaction is suggested. 


22543 (INIS-SU—2, pp 44-50) Dislocation effect on tri- 
LiF monocrystals, Zarif 


tium release from LiF yan, S.Eh.; Timo- 
feeva, Eh.E.; Ulanovskii, F.N. 1980. (In Russian). NTIS 
A —_ : Only), PC A06/MF AOl. Order Number 
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In Nuclear-chemical phenomena in solids. Issue 4. 

Dependence of effective coefficient of tritium diffusion in 
monocrystals of lithium fluoride at dislocation density with the pa- 
rameter lambda=1 (lambda=Dsub(v)rhot, where Dsub(v)-diffusion 
coefficient over dislocationless region of crystal, rho-dislocation 
density, t-diffusion time) is investigated. LiF irradiat- 
ed with a fluence of thermal neutrons 2.7x10"” cm™? at 20 and -150 
deg C and annealed at 500 deg C have been subjected to plastic 
deformation to introduce edge dislocations into the crystal. Disloca- 
tion density has been determined according to etching pits using 
metallographic microscope. The deformed monocrystals have been 
reannealed at 500 deg C. Amount of tritium released has been de- 
termined using gas proportional counter. An increase in tritium dif- 
fusion coefficient with dislocation density up to a certain value and 
a subsequent sharp decrease are established. 


22544 (INIS-SU—4, ag -76) Study of ss eates constants 
variations in metallic coatings irradiation. 
rg G.A.; Il'in, V.P.; Mal’tsev, V.S.; i. V.V. 1980. 

NTIS (US Sales Only), PC A05/MF AOl. 
Order =. DE82780234. 

In Technology of radiation experiment. No. 7. 

Fine metallic coatings made of aluminium, silver, gold, 
copper, chromium on a glass substrate, subjected to gamma and 
mixed (n, ‘y) irradiation, have been studied. Variations of optical 
properties of irradiated and nonirradiated coatings have been meas- 
ured by polarization method in the process of continuous annealing 
in 10-° mm Hg vacuum. It can be concluded from the comparison 
of the data on investigation of irradiated and nonirradiated samples 
that dynamic annealing reveals changes introduced by pulse irradia- 
tion in a coating structure. Critical parameters of coatings have 
been evaluated with the help of the method described. Coatings 
made of gold, than of aluminium silver, copper and chromium, re- 
spectively, appeared to be most radiation-resistant. 


22545 (INIS-SU—4, pp 82-87) Neutron radiation effects 
in cadmium sulfide. Zaitov, F.A.; Lyukin, A.V.; Chinarev, 
V.K. 1980. (In Russian). NTIS (US Sales Only), PC A05/ 
MF A0O1. Order Number DE82780234. 

In Technology of radiation experiment. No. 7. 

Several peculiarities of neutron flux action on photoelectric 
properties of cadmium sulfide are considered, because neutron irra- 
diation results in formation of processes which are absent during ir- 
radiation by other types of ionizing radiations. It is shown that neu- 
tron irradiation introduces defects of donor type in high-omic mon- 
ocrystals. Induced activation effects increase cadmium sulfide con- 
ductivity after irradiation by fast neutron fluence higher than 10*° 
n/cm*. Formation of defect clusters results in considerable changes 
of cadmium sulfide properties, which restore after annealing at 400- 
450 deg C. 


22546 (INIS-SU—61, pp 39-48) Control of point defect 
interaction by means of lc field. Milevskii, L.S.; Tka- 
cheva, T.M.; Zolotukhin, A.A. 1979. (In Russian). NTIS 
(US Sales Only), PC A0O7/MF AOl. Order Number 
DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

The paper is devoted to studying the kinetics of annealing 
intrinsic interstitial atoms of silicon in Si produced by irradiation. 
The n-type single crystals are examined. The annealing of radiative 
defects produced by electron irradiation was carried out on a uniax- 
ial compression facility. Both the samples subjected to elastic com- 
pression and those not subjected to it were studied. The kinetics of 
annealing the A and E centers, implanted in a crystal under condi- 
tions when not all the donors are compensated by radiative defects, 
is proposed. It is shown that the E centers in a deformed crystal 
are in two nonequivalent energy states upon compression along 
[110], or in three states upon compression along [123]. It is conclud- 
ed that uniaxial deformation of irradiated silicon changes the 
energy state of the E centers and their thermostability respectively 
depending on crystallographic orientation of the deformation axis. 
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40-47) Radiolysis of cesium 

slices. Kotov, G.V.; Gromov, L.A.; Ko- 
lotilin, V.V.; Shtan’ko, V.I. Tekhnologiches- 
kii Inst. (USSR)). 1980. (In Russian). NTIS (US Sales Only), 
PC A06/MF A0O1. Order Number DE820780212. 

In Physics of radiation damage and radiation material sci- 
ence. 

Consequence of the formation of extended radiation damages 
in monocrystalline wafers of cesium halogenides up to complete 
fracture of samples, is studied by the method of electron micros- 
copy and microdiffraction. Ultrathin (about 1000 A) CsBr and CsI 
wafers, obtained in ultramicrotron, have been investigated. Irradia- 
tion of cutts-off has been conducted just in the microscope column 
by 100 keV electrons, the flux density being from 4x10** up to 
1x10** cm~* s~*. CsI wafers are shown to be more stable to electron 
effect as compared with CsBr. The final stage of radiolysis - the 
formation of micropores and icles of metallic cesium - is ob- 
served in CsI cutts-off at (2-5)x10*® cm™? electron fluence; and in 
CsBr wafers -(2-4)x10'* cm~2 Intense release of metallic cesium re- 
sults in wafer fracture. It is states in irradiated CsI wafers, that at 
electron flux density above 1.10** m~* s4, at the stage, preceeding 
the formation of pores and metal, agregatization of iodine intersti- 
tials in the form of plane releases, producing contrast on electron 
microscopic image, characteristic of dislocation loops, takes place. 
Dislocation loops are developed in three-dimensional plate iodine 
releases during the succeeding irradiation. It is supposed that the 
stage of bromine release during CsBr wafers irradiation is not found 
due to high rate of radiolysis. Three-stage mechanism of radiolysis 
of monocrystalline wafers of cesium halogenides is discussed. 


22547 (KFTI—80-48, 
halide 


22548 (SAND—81-2523C) Divacancy annealing in crys- 
talline silicon Kan e-beam and pulsed ruby laser excitation. 
Stein, H.J.; , J.A.; Peercy, P.S. (Sandia National 
Labs., Albuqu — NM (U (USA)). 1981. Contract AC04- 
76DP00789. 12p. (CONF-811122—16). NTIS, PC A02/MF 
A01. Order Number DE82003340. 

From Annual meeting of the Materials Research Society; 


Boston, MA, USA ie Nov 1981). 


Annealing of divacancies which were produced by ™B ion 
implantation was investigated under furnace, pulsed e-beam and 
pulsed ruby laser exposures. Despite orders of magnitude shorter 
exposure times for annealing and the concomitant expected high 
levels of electronic excitation and layer stress, we find that the 
thermal annealing mechanism observed for furnace annealing is an 
adequate description for divacancy annealing under e-beam expo- 
sure. The observed need for melting to remove divacancies by Q- 
switched laser annealing is also consistent with predictions based 
upon extrapolations from furnace annealing. 


22549 Collection length of holes in a-Si:H by surface 
photovoltage using a liquid Schottky barrier. Moore, A.R. 
(RCA Laboratories Princeton, New Jersey 08540). Applied 
Physics Letters; 40: No. 5, 403-405(1 Mar 1982). 

In a surface photovoltage determination of the collection 
length of holes in undoped amorphous Si:H, the ac surface photo- 
voltage has been picked up by the use of a liquid Schottky barrier. 
The redox couple quinone-hydroquinone proved the best liquid. Si- 
multaneous illumination with a bias light of up to 1 sun removes 
most of the internal barrier field allowing measurement of the ambi- 
polar diffusion length. Values in the range 0.01—0.8 ym are found 
depending on the conditions of sample preparation. 


Thermally stimulated processes involving defects in 

he mo x-irradiated spinel (MgAlkO,). Lorincz, A.; Puma, 

James, F.J.; Crawford, J.H. Jr. (Department of. Physics 

and Astronomy, University of North Carolina at Chapel 

Hill, Chapel Hill, North Carolina 27514). Journal of Applied 

Physics; 53: No. 2, 927-932(Feb 1982). DE-AS505- 
78EROS866. 

Thermally stimulated conductivity (TSC) and thermally 
stimulated luminescence (TSL) of spinel single crystals exposed to 
ionizing radiation have been studied. TSC exhibits peaks at 70, 125, 
and 340 °C whereas TSL peaks occur at 70 and 260 °C. The 70 °C 
peak has an activation energy of 0.95 eV and is due to electron re- 
lease; it has two main spectral components at 260 nm (4.8 eV) and 
310 nm (4.0 eV) due to electron capture at trapped holes. The 260 


°C TSL peak is broad but singly activated (1.5 eV activation) and 
is dominated by 710 nm (1.75 eV) and 520 nm (2.39 eV) emission 
due to hole capture at Cr** and V*, respectively. The broad 340° 
TSC peak appears to contain a substantial contribution due to elec- 
tron release in the 240—310 °C range which makes only a small 
contribution (260 and 310-nm light) to the TSL peak in this region. 
Dose dependence and room-temperature decay indicate that initial- 
ly a substantial portion of the 260-nm afterglow is due to tunneling 
recombination. 


22551 Deuterium permeation through copper wi 

ping impurities. Mitchell, D.J.; Harris, J.M.; Patio. R. 

Boespflug, E.P.; Beavis, L.C. (Sandia National Laboratories, 

Aner ne uerque, New Mexico 87185). Journal of Applied Phys- 
No. 2, 970-978(Feb 1982). 

The time dependence of the deuterium permeation rate 
through impurity-doped copper membranes was measured in the 
temperature 300—700 °C. Copper membranes that were 
doped with Er, Zr, and Ti all exhibited permeabilities that were 
nearly equal to pure copper, but the apparent diffusivities were 
smaller than those for pure copper by factors of 10—100 over the 
experimental temperature range. The permeation characteristics of 
these alloys appear to be altered from those for pure copper due to 
trapping of deuterium at sites that are associated with the impurity 
atoms. It is shown that the deuterium permeation rate through the 
copper alloys can be expressed in an analytical form that is analo- 
gous to that for pure copper, except that the apparent diffusivity 
takes on a value which depends on the trap concentration and bind- 
ing energy for deuterium. The binding energies that are calculated 
for the alloys are used to determine the lag time which is required 
for deuterium or hydrogen to permeate through initially evacuated 
membranes. The lag times for copper alloys containing about 1% 
Er, Zr, or Ti are many orders of magnitude longer than for pure 
copper at room temperature. Copper alloys containing Cr do not 
appear to exhibit deuterium trapping. Nuclear reaction and backs- 
cattering analyses were used to help determine the effect or surface 
oxides on the permeation measurements. 


22552 Properties of zinc phosphide/zinc oxide hetero- 
junctions. Nayar, P.S. (Institute of Energy Conversion, Uni- 
versity of come Newark, Delaware 19711). Journal of 
ERD Physics; 53: No. 2, 1069-1075(Feb 1982). XR-9-8062 


The properties of p-ZnsP2/n-ZnO heterojunctions prepared 
by sputter deposition of ZnO onto ZnsP2 substrate are investigated. 
Analysis of the experimental data indicates an interface state density 
greater than 102 cm™? and a capture cross section on the order of 
10-*5 cm*. Using the experimental data a band diagram for ZnsP2/ 
ZnO heterojunction is proposed. Mechanisms responsible for the 
low, open-circuit voltage are discussed. 


22553 Superconductivity in bulk A15 NbsSi under 
sure. Lim, K.C.; Thompson, J.D.; Olinger, B.; New 

L.R. (Los Alamos National Laboratory, Alamos, 
Mexico). Journal of Low Temperature Physics; 45: No. 3 5, 0. 
580(1 Dec 1981). 

We have determined the effect of hydrostatic pressure P on 
the superconducting transition temperature T/sub c/ of bulk, A15 
NbsSi. For 0< or =P< or =20 kbar (2 GPa), T/sub c/ decrease 
linearly with increasing pressure at the rate partialP/sub c//par- 
tialP = -2.67 x 10-5 K/bar. From an estimate of partialT/sub c// 
partialP obtained using recent band structure calculations for the 
density-of-electronic-states change as a function of lattice parameter 
in NbsSi, we conclude that the pressure dependence of the elec- 
tron-phonon interaction primarily determines partialT/sub c//par- 
tialP. 


22554 em igs ting 8 Thermo-optical 
of optical glasses. ., Sizheng, C. (Lawrence 
Livermore National Lab., A Tsay. Oct 1981. Contract 
W-7405-ENG-48. Translated from The Shanghai Institute of 
tics and Fine Mechanics; Academia Sinica, 1-12. 11p. 

S, PC A02/MF A01. Order Number DE82003681. 

To lower the thermal disturbance of optical elements due to 
ambient temperature variations, three thermo-optical coefficients 
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W, P, Q are introduced in this paper to describe the changes in the 
optical eS ee a ee Methods 
for measuring the three coefficients as well as the experimental re- 
sults for some optical glasses are also given. Finally, the possibility 
of lowering the thermal disturbance of optical elements is also dis- 
cussed. 


22555 Hydrogen in amorphous silicon. Peercy, P.S. 
(Sandia National Labs., Albuquerque, NM (USA)). ter 
Instruments and Methods; 182: No. 183, 337-349(Apr-May 
1981). 

From 2. international conference on ion beam modification 
of materials; Albany, NY, USA (14 - 18 Jul 1980). 

The structural aspects of amorphous silicon and the role of 
hydrogen in this structure are reviewed with emphasis on ion im- 
plantation studies. In amorphous silicon produced by Si ion implan- 
tation of crystalline silicon, the material reconstructs into a metasta- 
ble amorphous structure which has optical and electrical properties 
qualitatively similar to the corresponding properties in high-purity 
evaporated amorphous silicon. Hydrogen studies further indicate 
that these structures will accomodate approx. <=5 at.% hydrogen 
and this hydrogen is bonded predominantly in a monohydride 
(SiH:) site. Larger hydrogen concentrations than this can be 
achieved under certain conditions, but the excess hydrogen may be 
attributed to defects and voids in the material. Similarly, glow dis- 
charge or sputter-deposited amorphous silicon has more desirable 
electrical and optical properties when the material is prepared with 
low hydrogen concentration and monohydride bonding. Results of 
structural studies and hydrogen incorporation in amorphous silicon 
are discussed relative to the different models proposed for amor- 
phous silicon. 


22556 Environmental effect on the mechanical strength of 
glass. Tomozawa, M.; Oka, Y. (Rensselaer Polytechnic Inst., 
Troy, NY). pp 677-687 of Surfaces and interfaces in ceramic 
and ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Equations for the strength of the brittle material have been 
modified to incorporate the effect of the surface energy variation 
by environment. The result shows that the strength decreases with 
the decrease of the surface energy, consistent with the experimental 
observation. 


Carbon silicon interfaces as studied by CTEM. 
- =f J.; Oberlin, M.; Oberlin, A.; Schneider, J.; Belouet, 
C. pp vp ’ of Carbon 80. rints. Bad Honnef, Germany; 
Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The growth of polysilicon sheets from the melt on carbon 
substrates coated by a thin pyrocarbon layer implies the formation 
of silicon carbide at the silicon substrate interface. The erosion 
process is shown to be linked to the carbon microtexture as ob- 
served by TEM. On the basis of these studies a ribbon substrate is 
proposed which satisfies both the requirements of low strains in the 
silicon layers and no erosion of the pyrocarbon coatings. 


22558 Electrochemical behaviour of carbon fibres in var- 
ious mediums. Messiet, J.; Raedersdorff, A.; Donnet, J.B. pp 
vp of Carbon ‘80. Preprin rints. Bad Honnef, Germany; Deut- 
sche Keramische Gesellschaft e.V. (1980). (In French) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Electrochemical studies performed on unit AC and AG 
carbon fibres (obtained from polyacrylonitrile) give evidence of 
two distinct sets of reactions. On the one hand, only surface func- 
tional groups are playing a part in the process, while on the other 
hand the whole surface is involved; hence, the respective current 
densities are in the ratio 1/1000. Oxidation of the fibres, which can 
induce their breaking, is made easier in alkaline medium. In acidic 
medium the formation of inserted compounds could account for the 
peculiar behaviour of AG fibres. 
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22559 Current problems in the manufacturing of graphite. 
Wege, E. pp vp of Carbon ‘80. Preprints. Bad Honnef, Ger- 
many; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

About 85% of all graphite products are electrodes for steel- 
making. The essential problems as a whole connected with graphite 
electrode production are a) raw materials (quality, costs, availabil- 
ity), b) energy consumption, c) diversity in product quality. During 
the next decade at least some of these problems touching the future 
of graphite will have to be solved. 


22560 Calculation of the electric current and power dis- 
tribution in Acheson graphitizing furnaces. Wilkening, S. pp 
vp of Carbon ‘80. rints. Bad Honnef, Germany; Deut- 
sche Keramische haft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

By means of simple calculations it has been tried to obtain a 
graphical picture of the electric current and power distribution as a 
function of electrode diameter, electrode distance and resistivity of 
the granular resistor material. The electrode diameter has practical- 
ly no effect on the distribution curves, whilst the electrode distance 
and the resistivity of the coke or graphite resistor material are of 
great importance. Measurements have shown that the resistance of 
a packing of graphitic particles under low pressure is almost inde- 
pendent on the temperature. It seems that a graphitic resistor mate- 
rial is the best one to be applied. The heat generated in the elec- 
trodes is fairly small compared with the heat liberated in the resis- 
tor material. 


22561 Process for inductive graphitizing of carbon elec- 
trodes. Burmeister, A. pp vp of Carbon ‘80. Preprints. Bad 
Honnef, Germany; Deutsche Keramische Gesellschaft e.V. 
(1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The most familiar processes used in the industrial scale man- 
ufacture of graphite electrodes are those of Acheson and Castner. 
The graphitization of carbon by means of inductive heating has also 
been practiced on a small scale for decades but has not yet been 
applied to electrode production. The inductive process, however, 
has some important advantages. Since there is no electrical contact 
between the electrical terminal and the bodies being graphitized, a 
continuous or stepwise material transport is possible while maintain- 
ing stationary electrical equipment and handling devices. Further 
consequences of graphitization by induction are that the energy 
consumption is relatively low with greater possibilities for waste 
heat recovery being present and that the enclosed induction furnace 
facilitates the reduction of air pollution. The inductive graphitizing 
process is less flexible than the Acheson process as far as the size of 
electrodes is concerned. As with the Castner process it is more 
suited for carbon electrodes with a diameter of 400 mm or more. 
Design parameters and experimental results with an inductive fur- 
nace are discussed. 


22562 Influence of the heating rate og agen of 
carbon ——_. Rosenblatt, U.; Schmidt, P. vp of 
Carbon ‘80. rints. Bad Honnef, reo ll utsche 
Keramische da schaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The influence of the heating rate on the properties of carbon 
materials were studied with six different carbon mixtures. Small 
plates were baked with heating rates of 12-600 k/h up to 1050°C. 
The investigations show that the density and the flexural strength 
of high density carbon materials is strongly influenced by the heat- 
ing rate. The density of more porous carbons depends less or not at 
all on the heating rate. 


22563 Effect of impregnating pitch characteristics on the 


of synthetic graphite. Bradshaw, W.G.; Mamone, 
of Carbon ‘80. Preprints. Bad Honnef, Germany; 


properties 
V.P. pp 
eramische Gesellschaft e.V. (1980). 


Deutsche 
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From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Precursor graphite billets were used to study the effect of 
variation in impregnating pitch characteristics on the properties of 
manufactured graphite for the purpose of correlating, pitch impreg- 
nation pressure, pitch chemistry and processing with microstruc- 
tural features, and thermo-physical properties. 


22564 Effect of composition on the characteristics of cal- 
cined petroleum coke-pelletised carbon black-coal tar pitch 
ee eee ee a al, R.K. pp vp of 
Carbon ‘80. . Bad Honnef, Germany; letiahe 
Keramische Geseliscl eV. (1980). " 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Several carbon products such as carbon brushes, special nu- 
clear carbons, seal rings etc. require carbon black in the filler com- 
position, In the present study, the carbon black was mixed with the 
binder, shaped into pellets, calcined, and finally crushed into a fine 
powder for its subsequent use. The effect of composition on the 
characteristics of calcined petroleum coke, pelletised carbon black 
and coal tar pitch based carbon mixes was investigated and the re- 
sults are discussed in details. 


22565 se = pa on the optimization of the produc- 
tion technology and performance of graphite electrodes used 
in high-power electric furnaces. Skoczkowski, S.; Gonsior, J. 
pp vp of Carbon ‘80. Rae oe we Bad Honnef, Germany; 
utsche Keramische Gesellschaft e.V. (1980). (In Gesmaas 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Studies were carried out on the choice of raw materials, pro- 
duction technology, and service conditions of graphite electrodes 
used in high-power electric furnaces. The aim of these studies was 
the technological and economic optimization of the process. 610 
mm dia. electrodes were produced in several technological vari- 
ations on the basis of fibre- and needle-like petroleum cokes. Serv- 
ice tests were carried out using 140 t furnaces and loads higher 
than 60 kA. On the basis of the investigation results, the optimum 
variation was established. 


22566 Problems of evaluating the reactivity of cokes and 
baked carbon products. ee ie Se ee 


Preprints. Bad Honnef, Germany; utsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon on ale Baden-Baden, F.R. 
Germany (30 Jun 1980). 

In our company reactivity measurements have been applied 
for many years to evaluate cokes and baked carbon products, par- 
ticularly carbon anodes. From experience and a practical point of 
view we have abandoned the more complicated scientific methods 
and turned to simple procedures, where merely the relative weight 
loss of the sample during a fixed period of exposure is taken as a 
measure of reactivity. It is necessary to use more than one oxidizing 
agent. Granular carbon samples are burned off in carbon dioxide at 
1000°C and in air at 460°C. Specimens of baked carbons are tested 
for reactivity in a melt of sodium sulphate at 1000°C and in carbon 
dioxide at 850°C. Some results of our measurements showing espe- 
cially the effect of heat-treatment and vanadium on reactivity are 


presented. 


22567 Low ge carbon-coating. Koss, P.; Kofler, 
O.; Neumann, W vp of Carbon ‘80. Preprints. Bad 
Honnef, Germany; cuits Keramische Gesellschaft e.V. 
(1980). (In German) 

From 3. = carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The reduction of deposition temperatures of PyC coatings 
was studied. Considerable deposition rates were obtained by the use 
of acetylene as coating gas and nickel tetracarbonyl as catalyst at 
723 K. Well adherent, dense coating layers could be achieved in 
this process if hydrogen was supplied in addition. The influence of 
various process parameters on the layer’s quality were described. A 
small amount of fine dispersed nickel in the layers deposited was 
determined by electron microprobe analysis, which agrees with 
similar investigations on PyC deposition on nickel. 


Graphitization 
carbon. Lausevic, Z.; Dimi 
of Carbon ‘80. ts. Bad Honnef, Germany; Deutsche 
Keramische Gesellschaft e.V. (1980). 
From 3. international carbon conference; Baden-Baden, F.R. 


—— ig Jun oe 

is suggested that graphitization of medium temperature 
faa... containing low Si concentration differs from that of 
pure pyrocarbons. Following the effects of heat treatment on the 
(001) and (hk) reflections, it is concluded that in case of the Si-con- 
taining pyrocarbon the turbostratic and graphite phases coexist, the 
turbostratic phase being progressively converted into the graphitic 
one. The turbostratic phase graphite conversion consists of two mu- 
tually time-shifted first-order processes with considerably differing 
rate constants. The conversion is considerably faster than the gra- 
phitization of pure pyrocarbons. 


22568 of ssilicon-containing pyrolytic 
trijevic, S.; Marinkovic, S. pp vp 


doping by ion implantation. 
Atomic Energy Research Establish- 
. Chemistry Div.). pp 347-350 of INTER- 
IN of the technical programme. 
Surbiton; Kiver Communications (1980). 
From INTERPCON U.K. ‘80; Brighton, UK (14 Oct 1980). 
Ion implantation is now accepted as a major technique for 
the doping of silicon for use in semiconductor devices. Semicon- 
ductor doping requirements can be divided into two main catego- 
ries. These are MOS technology, where the major requirement is 
for very accurate control of very low doping concentrations, and 
bipolar technology which requires very high doping concentra- 
tions. Commercial ion implanters have been produced which have 
taken existing research accelerators, tailored the ion sources and 
added process chambers to meet the doping requirements of the se- 
miconductor industry. This has resulted in two very different types 
of ion implanter being produced, one in which the ion beam is elec- 
trostatically scanned over a stationary wafer and the other where 
the wafer is mechanically scanned through a stationary ion beam. 
In this paper the ion implantation process is briefly described and 
the different types of ion implanter discussed. The factors which 
determine the use of ion implantation and its compatibility with ex- 
isting silicon planar technology are also discussed. 


22570 Magnetization and neutron study of BaVS;. 
Kelber, J. (Argonne National Lab., IL); Aldred, A.T.; 
Lander, G.H.; Mueller, M.H.; Massenet, O.; Stucky, GD. 
Journal of Solid State Chemistry; 32: 351- 356(1980). 

Magnetization and neutron diffraction measurements have 
been made on both stoichiometric and nonstoichiometric BAVSs. 
The crystal structure is characterized by linear chains of V“* atoms, 
so that cooperative phenomena are constrained to one dimension by 
the crystal structure. Both materials exhibit Curie-Weiss behavior 
between 100 and 400 K. The stoichiometric sample shows a cusp in 
the susceptibility near 70 K but the neutron experiments show that 
if the material orders antiferromagnetically the ordered moment is 
less than 0.54/sub B/. The nonstoichiometric sample orders ferro- 
magnetically at 16.5 *- 0.5 K with an ordered magnetic moment of 
0.2 »/sub B//V atom. The results are discussed in the context of 
present models for this pseudo-one-dimensional material. 


22571 INTERNEPCON '80. Proceedings of the technical 
programme. Surbiton, England; Kiver Communications 
, vp. (CONF-8010250—). 
From INTERPCON U.K. ‘80; Brighton, UK (14 Oct 1980). 
Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 


22572 Transition metal ions in silicate melts. I. Manga- 
nese in sodium silicate melts. Nelson, C.; White, W.B. (Penn- 
sylvania State Univ., University Park). Geochimica et Cos- 
— Acta; 44: 887-893(1980). Contract EY-76-S-02- 

Optical absorption spectra obtained on glasses quenched 
from sodium silicate melts show Mn* to be the dominant species 
for melts heated in air and Mn* to be the dominant species for 
melts heated at P/sub O2/ = 107 '’ bar. The absorption spectrum of 
Mn* consists of an intense band at 20,000 cm™! with a 15,000 cm™? 
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satellite possibly arising from the Jahn-Teller effect. The independ- 
ence of the spectrum from melt composition and the high band in- 
tensity is offered as evidence for a distinct Mn** complex in the 
melt. The spectrum of Mn* is weak and many expected bands are 
not observed. A two-band luminescence from Mn** has 
been tentatively interpreted as due to Mn** in interstitial sites in the 
network and Mn* coordiated by non-bridging oxygens. 


properties of freely-suspended liquid 
yano, K. fase National Lab., IL); 
Tarczon, J.C. pp 175-180 of Ordering in two dimensions. 
Sinha (ed.). yh A Netherlands; Elsevier North Hol- 
land, Inc. (1980). 
The in-plane shear response of thin, freely-suspended films of 
a liquid crystal, butyloxybenzylidene octylaniline (40,8), driven at 
sub-audio frequencies (0.5 ~ 4 Hz), has been studied at tempera- 
tures around the bulk smectic A-B phase transition. The amplitude 
and phase responses were measured as a function of temperature 
and film thickness. From these, the shear modulus p and shear vis- 
cosity eta were calculated. The mechanical properties of thin films 
are drastically different from the mechanical properties of the bulk 
material. More than 6°K above the bulk A-B transition tempera- 
ture, » was found to be non-zero and eta extremely large. The 
anomalous behavior extends to higher temperature for thinner films, 
which suggests the effect of the 3rd dimension. 


22573 Mechanical 


22574 Microdiffraction from crystals containing defects. 
Carpenter, R.W. (Oak Ridge National Lab., TN). pp 1-7 of 
Microbeam analysis. Wittry, D.B. (ed.). San Francisco, CA; 
San Francisco Pres, Inc. (1980). Contract W-7405-ENG-26. 

In order to examine defects in crystals using electron diffrac- 
tion it is desirable to irradiate only the local crystal region contain- 
ing the defect. Recent improvements in microscope instrumenta- 
tion, principally in electron optics and vacuum systems, have made 
convergent-beam electron diffraction a relatively simple experimen- 
tal method, and it is the method of choice for diffraction investiga- 
tion of many types of lattice defects. The method itself has been 
used in crystal physics research for about 40 years, but only recent- 
ly have applications to materials science problems begun. At pres- 
ent, applications of the method are being made to characterization 
of grain and interphase boundaries, local foil thickness measure- 
ment, lattice defect symmetry characterization, small precipitate 
crystallography, and other problems at various laboratories. In this 
paper the method is described, its use for Burger’s vector direction 
determination is illustrated, and use of convergent-beam shadow 
images is discussed. 


Dynamical structure of tetrahedral NH,i ion in oc- 
tahedral environments. Goyal, P.S.; Dasannacharya, B.A. 
(Bhabha Atomic Research Centre, Bombay (India). Nuclear 
Physics Div.). pp 724-729 of Current trends in lattice dy- 
namics : of the seminar [held at] Bombay, De- 
cember 26-27, 1978. Rao, K.R. (ed.) (Bhabha Atomic Re- 
search Centre, Bombay (India)). Bombay, India; Indian 

ee ae Association (1979). 
on current trends in lattice dynamics; 

Bombay, In India (26 Dec 1978). 
eutron scattering measurements on solids in which the te- 
trahedral ammonium ion resides in an octahedral first neighbour en- 
vironment and hence tends to be disordered are described. Results 
on NHI at room temperature, and on 
(NHsub(4))sub(0. 16)Ksub(0.84)I and 
(NHsub(4))sub(0.16)Ksub(0.84)Br between 98deg and 300deg K are 
reported. The data have been analysed to obtain formfactors and 

the reorientation rates of the ammonium ions. 


a and photoelastic behaviour of alkali 
als, Singh, R.K.; Nirwal, V.V.S. (Jabalpur Univ. 

(india) oe 73 eA 736-742 of Current trends in lattice dynamics : 
he a the seminar [held at] Bombay, December 26- 

27, 1978. K.R. (ed.) (Bhabha Atomic Research Centre, 
ied (India)). Bombay, India; Indian Physics Association 


From Seminar on current trends in lattice dynamics; 
Bombay, India (26 Dec 1978). 

An attempt is made to describe the anharmonic and photoe- 
lastic behaviour of some alkali halide crystals by means of a well 
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known three-body-force shell model (TSM) after introducing some 
modifications suggested by Singh and Gupta. The interaction 
system of this model includes the long-range Coulomb and three- 
body forces and the short-range overlap repulsion operative be- 
tween the nearest-neighbour ions only. The effect of anharmonicity 
has been taken into account by one redundant parameter (C) whose 
value is determined by deriving a plausible empirical relation be- 
tween the overlap repulsive parameters of Born-Mayer type. This 
procedure has made it possible to predict the third order elastic 
(TOE) constants, the pressure derivatives of the effective SOE con- 
stants and the strain derivatives of the electronic dielectric constant 
and the results are found to agree fairly well with earlier observed 
data. 


22577 Neutron scattering on ionic crystal lattice defects. 
Augst, G.R.; Svetlik, V.L. pp 65-72 of Ehlektronnye i 
ionnye protsessy v tverdykh telakh. Radiatsionno-termiches- 
kie izmeneniya struktury kristallicheskoj reshetki. Tbilisi, 
USSR; Metsniereba (1979). (In Russian) 

The problem of scattering of long-wave neutrons on the ion 
crystal lattice defects is solved in the harmonic approximation. The 
numerical calculations of the differential cross section of the neu- 
tron scattering on Cl vacancies in NaCl for the wavelength of 5.5; 
7 and 9A are carried out for the case when the initial neutron mo- 
mentum with the A wavelength is directed along the crystal axis 
(100). The whole region of static nonordering are taken into ac- 
count in calculations. It is shown that except the region of small 
scattering angles, the behaviour of the cross section qualitatively 
coincides with the results of other authors and has a smooth char- 
acter. 


Low temperature Moessbauer study of 
Znsub(x)Fesub(3-x)Osud(4) —. Srivastava, C.M.; 
Shringi, S.N.; 7. Babu, M. (Indian Inst. of Tech., 
Bombay. Dept. of Physics). pp 632-636 of Proceedin of 
the nuclear physics and solid state physics symposium [held 
at] Bombay, December 28-31, 1978. Vol. 21C. Solid state 
Tow Bombay, India; Department of Atomic Energy 

From Nuclear physics and solid state physics symposium; 
Bombay, India (28 Dec 1978). 

Moessbauer studies of the low temperature phase of magne- 
tite and zinc substituted FesO, have been made with a view to ana- 
lyze the electronic relaxation processes in this system. The spectra 
of FesQ, at 4deg K and 77deg K can be analyzed in terms of the 
superposition of five hyperfine split components, one arising from 
the A-site Fesup(3+) ions and two each from Fesup(2+) and 
Fesup(3+) ions on B-sites. The spectra for Znsub(x)Fesub(3- 
x)Osub(4) are analyzed in terms of the superposition of three hyper- 
fine split components, one arising from the A-site Fesup(3+) ions 
and two from Fesup(2+) and Fesup(3+) ions on the B-sites. How- 
ever, the B-site lines appear to be broadened due to the hopping of 
the electrons on this site. The five field analysis for the magnetite is 
explained in terms of the low temperature monoclinic phase of the 
system below Verwey transition. Earlier similar analysis by others 
at 78deg K has shown that the difference in the hyperfine fields of 
Fe** ions in B-site is 150 KOe. In the present case this difference is 
significantly lower and is only 20 KOe. Since the Verwey transition 
does not lead to any significant change in chemical bonding or 
magnetic moment of the ions, these results appear more reasonable. 


Positron annihilation in glassy alloys. Wang, Y.Y.; 
Chang, T.B.; Wang, S.Y. (Institute of High Energy hysics, 
Peking, (China)). pp 227-229 of Yo-denshi shometsu. Hasi- 
guti, R. (Science Univ. of Tokyo (Japan). Faculty of En- 
—- Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
etals (1979). 

From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 
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22580 Investigation of the electronic structure of semime- 
tallic uranium compounds with tetragonal symmetry by posi- 
tron annihilation. Debowska, E.; Rozenfeld, B. (Wroclaw 
Univ. (Poland)). pp 271-273 of Yo-denshi shometsu. Hasi- 
guti, R.R. (Science Univ. of Tokyo ~— Faculty of En- 

meals CAST me K. (eds.). Sendai, Japan; Japan Inst. of 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22581 Positron annihilation study on the HCP: Cu- 
Ge and Ag-Al alloys by Mijnarends’ method. Koike, S.; 
Suzuki, T.; Hirabayashi, M. (Tohoku Univ., Sendai (Japan). 
Research Inst. for Iron, Steel and Other Metals); Hasegawa, 
M. pp 275-278 of Yo-denshi shometsu. Hasiguti, R.R. (Sci- 
ence Univ. of Tokyo (Japan). Faculty o: yr - 
aie K. (eds.). Sendai, Japan; Japan Inst. of M 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22582 Positron annihilation in a series of cholestanol 
esters. Walker, W.W. (Alabama Univ., University (USA). 
t. of Physics). p 397. 350 of Yo-denshi shometsu. Hasi- 
guti, R.R. (Science Cas. of Tokyo (Japan). Faculty of En- 
mers east _ K. (eds.). Sendai, Japan; Japan Inst. of 
etals 


ao ? international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22583 Positron annihilation in ionic salts. Tao, S.J. 
(New England Inst., Inc., Ridgefield, CT (USA)). BP 429- 
431 of Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of Engineering) Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22584 Doppler broadening measurement of positron anni- 
hilation in alkali compound powders. Shizuma, K.; Yo- 
shizawa, Y. (Hiroshima Univ. (Japan). Dept. of Physics); 
Fujita, T.; Nishi, M. pp 449-452 of Yo-denshi shometsu. Ha- 
_ RR. (Seianee ae ( Af ee 9 ). ptecre of 

; Fujiwara, apan; Japan Inst. 
of er facta ¢ (1979) 


From 5. - conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22585 Positron annihilation in polycrystalline CaF, and 
CdF2. Nagarajan, T.; Ramasamy, S. (Madras Univ. (India). 
Dept. of Nuclear Physics). pp 453-455 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22586 Study of isochronal annealing behavior of fast neu- 
tron irradiated silicon by positron annihilation. Owada, N.; 
Hinode, K.; Tani a. S.; Doyama, M. (Tokyo Univ. 
(Japan). Faculty ° Engineering); Ok “Okuda, S. pp 457-460 of 

Yo-denshi shometsu. Hasiguti, (Science Univ. of 
ete wn K. 


Tokyo (Japan). Faculty of Engi 
(eds.). Sendai, Japan; Japan Inst. of Metals (1 

From 5. international conference on Seon annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22587 Positron annihilation in aged NaCl single crystals 
after electron irradiation. Chuang, S.Y.; Jan, G.J.; Tseng, 
P.K. (National Taiwan Univ., Taipei. Dept. of Physics). pp 
461-464 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


- pp 46 
guti, R.R. (Science Univ. of Tokyo ‘doen Faculty of En- 


K. (eds. J Inst. of 
~ ~~ (eds.). Sendai, Japan; Japan 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


igawa, S. (Tokyo Univ. is ). ‘Facalty of 
471-474 of Yo-denshi sh a Hasiguti, Rit (Gene 
niv. of Tokyo (Japan). Faculty of Engi 
K. (eds.). Sendai, Japan; Japan of Metals ( 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


Positron lifetimes in ne iy rutile (TiO,), Tan- 
teowe, S.; Hinode, K.; Owada, N — s (Tok 
niv. Gapan), Faculty ‘of Engineering) fguch bef 5- 
478 of Yo-denshi shometsu. Hasiguti, R.R. tScience On niv. sf 
Tokyo (Japan). Faculty of eering); Fujiwara, K 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


spectra of positrons in nonstoichiometric 

BaTiOs. Tsuda, N.;  Shirasski S.; Rage ae T.; Chiba, T. 
ational Inst. for Researches in ic Materials, 
ura, Ibaraki (Japan)); Troev, T. PP ro 2 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo "ome 


Faculty of +). ; Fujiwara, K. (eds.). Sendai, Japan; 
Japan of meals C179) 
From 5. SEIT ciaticsi eu: eatincin: suaiielide 


Lake Yamanaka, Japan (8 Apr 1979). 


22592 Positron life-time measurements in SmS and (Sm 
sub(0.8)Gd sub(0.2))S across valence woe Coeem, 
K.P.; Sundar, C.S.; nai) np 467-4 (Reactor h 
Center, Kalpakkam ’(India)). pp, 487-490 of Yo-denshi sho- 
metsu. pene R.R. (Science niv. of Tokyo Gapan), Fac- 
ulty of En TORY rn K. (eds.). Sendai, Japan; 
Japan Inst. of M 

From 5. nessa Be on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


o>: = Seen. “y Risenee 8 Ohne ae, 


—— Univ. 
(adi = tcieat Physics). PP Yao 499 of Yo-denshi 
shometsu guti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of En — 5) Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (19 

From 5. international ae on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


E* lifetime spectrum of heteropolar solids and its 
relation to the chemical bead and microscopic flux quastine- 
tion. Muheim, J.T. (Laboratory of Solid a Physics, 
Swiss Federal Institute of Technolo y, Bir core % 
Zuerich (Switzerland)). PP 543-546 of ometsu. 
Hasiguti, R.R. (Science Univ. of Tokyo eum ae Bho 
ss Fujiwara, K. (eds.). Sendai, Japan; Japan ; 

(1979). 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 





22595 Positronium thermalization and radiation damage 
in ice. Douglas, R.J.; Lupton, L.; Stewart, A.T. (Queen's 
bn —, Ontario (Canada). Dept. of Physics); 
621-624 of Yo-denshi shometsu. Hasiguti, 
RR fecienoe Univ of reays Oo sy ae of Engineer- 
= Fujiwara, K. (eds.). 
Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


apan Inst. of 


22596 Doppler measurement of positron anni- 
itieehina “Univ Oe . Dent. of Phy, ios), Fujita,’ Tr 
(Hiroshima Univ. (Japan t @ ysics); Fujita, 

Nishi, M. pp 645-648 of Yo-denshi shometsu. ti, R.R. 
a niv. of Tokyo (Japan). Faculty of Engineering); 
ma K. (eds.). Sendai, Japan; Japan Inst. of Metals 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22597 Positron annihilation in Na sub(0.64)WO; and 

ReO;. Akahane, T.; Uchida, K.; Chiba, T.; Tsuda, N. (Na- 

ae Inst. for Researches in Inorganic Materials, Sakura, 

Ibaraki (Japan)). pp 649-652 of Yo-denshi shometsu. Hasi- 

guti, R.R. (Science Univ. of by ial (Japan). Faculty of En- 

a, K. (eds apan; Japan Inst. of 
etals ( 979 


From is international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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—— ALSO TO CITATION(S) 20739, 20853, 20892, 20937, 20938, 20939, 
9, 20940, 20947, 20947, 20948, 20948, 20961, 20961, 21005, 21009, 21089, 
z1030 21091, 21092, 21410, 22768, 22943, 23110, 23111, 23238, 23487, 23538, 


22598 (AD-A—093759) Isotopic determination of lead by 

secondary ion mass spectrometry. Interim report. Bertrand, 

P.A.; Bauer, R.; Fleischauer, P.D. (Aerospace Corp., El Se- 

_ io, CA (USA)). 15 Dec 1980. Contract F04701-80-C- 
81. 20p. NTIS, PC A02/MF AOI. 

A method is described by which samples containing as little 
as 5 ng of lead can be isotopically analyzed. The procedure was 
developed for use with lubricating oils containing additives labeled 
with particular lead isotopes, but it can also be applied to the deter- 
mination of lead in other materials. It consists of three steps: (1) di- 
gestion of the organic sample to release the lead into aqueous solu- 
tion, (2) anodic deposition of the lead onto platinum electrodes, and 
(3) secondary ion mass spectrometry. Quantitative determination of 
the amount of lead in a sample can be accomplished by adding to 
the sample a known amount of a standard lead compound with an 
isotopic composition different from the sample. 


22599 (AD-A—094004) Temperature-compensated high- 
infrared 


resolution absorption spectroscopy: application to 
carbon monoxide. Final report October 1978-June 1979. 
Fisher, C.J.; Dixon, W.P. (Arnold Engin Develop- 
ment Center, Arnold Air Force Station, TN (USA)). A 
1981. 32p. NTIS, PC A03/MF AO1. 

The analytic basis of an optical absorption technique suitable 
for a single line-of-sight determination of average gaseous species 
number densities in the presence of concentration, pressure and 
temperature gradients, and particulate loading is presented and ap- 
plied to carbon monoxide (CO). Applying the technique involves 
using the power of very high-resolution infrared (IR) spectroscopy, 
now made available by tunable diode lasers. The method requires 
the construction of functions of molecular line strengths that are 
nearly temperature independent. A method of constructing these 
functions is described and applied to the case of CO. Possible appli- 
cations to practical combustion systems are also outlined. 
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22600 (IAEA-TECDOC—228, pp 33-49) Radiochemical 
determinations of en plutonium isotopes and stud- 
ies on their behaviour in environment. Sakanoue, M. (Kan- 
azawa Univ. (Japan). Faculty of Science). Feb 1980. Dep. 
NTIS (US Sales y). 

In Environmental monitoring for radiological safety in 
South-East Asia, the Far East and the Pacific regions. Final sum- 
mary on the IAEA's co-ordinated research programme be- 
tween 1972 and 1978. 

Analytical procedures for determining environmental pluto- 
nium were examined and cross-check tests by standard analytical 
procedures were carried out for various environmental samples to 
determine fall-out plutonium in these samples collected in Japan. 
Some other data on environmental plutonium are also reported. 
Furthermore, special ental studies were carried out to find 
the favorable method to dissolve plutonium from the sample ignited 
at high temperature. In order to know the isotopic composition of 
plutonium, we developed a new system which applied X ray spec- 
trometry simultaneously with alpha ray spectrometry. A nuclear 
chemical study to know excitation function was made for preparing 
Pu-237 which is a favorable tracer to study behaviors of plutonium 
in environment. 


22601 (IAEA-TECDOC—246, pp 7-16) Progress of *H- 
counting in the low level counting ratory in Bern. Schot- 
terer, U.; Oeschger, H. (Bern Univ. (Switzerland). Physika- 
lisches Inst.). May 1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Since 1955 *H measurements are carried out in the low level 
counting laboratory in Bern. Tritium is an ideal tracer for the water 
cycle and therefore an important tool for the main goal of our 
group which is the understanding of climatic processes. It is applied 
to isotope hydrology (i.e. residence times of subsurface water 
bodies) isotope glaciology (accumulation rates, seasonal variations 
of snow deposits) and to the study of isotope production by cosmic 
rays. Because of the limited staff and the wide ranged field of appli- 
cation we need a quick and safe instrumentation which was mainly 
developed in our institute. The great advantage in LLC for our 
group was the construction of an underground laboratory. Under 
“normal” conditions the Oeschger-counter is still a very sensitive 
instrument (after 24 years of construction) in connection with 
modern electronics. High pressure counters with external anticoin- 
cidence are promising but they need very clean counter material, 
an underground laboratory and/or more complicated electronics 
(rise-time discrimination). An additional liquid scintillation counter 
is very useful: for routine measurements in combination with elec- 
trolytical enrichment or very good shielding and large volume cells 
for direct measurements, and also as crosscheck with the gas count- 
ing system. 


22602 (IAEA-TECDOC—246, pp 17-30) Some aspects 
of tritium measurements by electrolytic enrichment and 
ethane gas counting. Froehlich, K. (Bergakademie + 
(German Democratic Repubiic)). May 1981. Dep. NTI 
(US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Some parameters affecting the sensitivity and accuracy of 
tritium measurements by electrolytic enrichment and ethane gas 
counting, especially enrichment reproducibility, contamination and 
memory effects, and long-term stability are discussed. The present- 
ed data are based on experimental results of the measurement tech- 
nique at the tritium laboratory in Freiburg which is in routine oper- 
ation since about 10 years. 


22603 (IAEA-TECDOC—246, pp 31-35) Pulse-shape 
discrimination in IAEA tritium proportional counters. Flor- 
kowski, T. (International Atomic Energy Agency, Vienna 
(Austria)). May 1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Two systems of pulse-shape discrimination (PSD) for the re- 
duction of background in low-level proportional counters were 
tested. A tentative conclusion is drawn that both PSD systems, al- 
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though they decrease slightly the meson background, do not bring 
improvement in the analytical accuracy. 


22604 (IAEA-TECDOC—246, pp 37-42) Heidelberg 
en tritium measuring facility. Roether, W.; Weiss, W. 
wey bows (Germany, F.R.)). May 1981. ‘Dep. NTIS 

ss Sales y) 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Tritium measurement is done by gas counting, preceeded by 
enrichment (electrolytic and thermal-diffusion), chemical reduction 
to hydrogen, and distillation. Samples are pre-selected according to 
the presumed tritium concentration. Electrolytical enrichment is 
about 8-fold, and combined electrolytical/thermal-diffusion enrich- 
ment about 120-fold. Counters of two sizes are used. Counting gas 
is hydrogen, to which Ar-CH, (20% CH,) is added. Data process- 
ing is by off-line computer. The facility is mostly used for oceanic 
tritium measurements. 


22605 (IAEA-TECDOC—246, pp 43-64) Experience 
gathered in low-level measurement of tritium in water. Ei- 
chinger, L.; Forster, M.; Rast, H.; Rauert, W.; Wolf, M. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Scoadeen Neuherberg (Germany, F.R.). Inst. fuer Radio- 
hydrometrie). May 1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

For the measurement of the low concentrations of tritium in 
natural water, gas counting and liquid scintillation counting have 
proved themselves, together with preceding electrolytic enrichment 
of tritium in the water samples. A survey is given on, and a com- 
parison is made of the pertinent tritium analysis techniques being in 
use or under development in our institute. 


22606 (IAEA-TECDOC—246, pp 65-92) Sensitivity 
considerations and procedural recommendations in low-level 
liquid scintillation counting of tritium using water/Insta-gel 
cocktails. Taylor, C.B. (Department of Scientific and Indus- 
trial Research, Lower Hutt (New Zealand). Inst. of Nuclear 
Sciences). May 1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

This paper examines sensitivity and procedural aspects of 
low-level liquid scintillation counting of tritium using water/Insta- 
gel cocktails. A close-to-optimum reference cocktail of 8 g water/ 
14 ml Insta-gel was selected for comparison with cocktails of vary- 
ing proportions to determine the most suitable cocktail. Following 
these experiments, a cocktail in the proportions 8/12 is recommend- 
ed for routine counting of electrolytically enriched samples. (Spec- 
tral analysis using a multi-channel analyser would be necessary to 
exactly determine spectral shifts and counting efficiency changes 
for both active and background cocktails as cocktail size and pro- 
portions are varied.) Technical and calculation procedures are dis- 
cussed in detail. 


22607 (IAEA-TECDOC—246, pp 93-97) Low level tri- 
tium measurements by low background liquid scintillation 
counter. Kasida, Y.; Iwakura, T. (National Inst. of Radiolog- 
ical Sciences, Chiba (Japan)). May 1981. Dep. NTIS (US 
Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

For low level tritium measurements of environmental sam- 
ples a low background liquid scintillation counter with a manual ex- 
ternal standard source for the quenching correction and an auto- 
matic sample changer (15 samples) has been developed. The anti- 
coincidence guard detector consists of a plastic scintillator which is 
in the shape of a plate or an umbrella. The background count rate 
is about 3 counts per minute for 20 ml of emulsion cocktail, non- 
surfactant/water (60/40), or 4 counts per minute for 100 ml of the 
same cocktail. More than thirty low background liquid scintillation 
counters have been distributed in Japan for the tritium surveillance 
around the nuclear power facilities. 
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national Atomic Energy Agenc 
1981. Dep. NTIS (US Sales y). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

In the IAEA Tritium Laboratory two Liquid Scintillation 
Spectrometers are in routine o ion: TRICARB older Model 
3320 and TRICARB new Model 3255 (Packard Instrument Comp. 
Inc.). The water/Insta-gel scintillation cocktail in proportion 8/14 
has been chosen for optimal efficiency. Some modification of the 
spectrometers are made in order to decrease the background by 
about 2 cpm. 


22609 (IAEA-TECDOC—246, pp 101-132) Experience 
with a new type of batch cell and associated equipment for 
the achievement of volume reductions greater than 100 in the 
electrolytic enrichment of tritium. Taylor, C.B. (Department 
of Scientific and Industrial Research, Lower Hutt (New 
Zealand). Inst. of Nuclear Sciences). May 1981. Dep. NTIS 
(US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

A new type of batch cell electrolytic enrichment system has 
been developed to achieve better sensitivity in low-level tritium 
measurements of environmental waters. The cell incorporates a 
concentric design: outer mild steel cathode - stainless steel anode - 
inner mild steel cathode. Electrolyte volume is reduced from 1 litre 
to (8.5-9.0) ml; automatic electronic shut-off control is obtained by 
dimensioning the bott®m of the cell so that the inner cathode cur- 
rent drops sharply at the desired final volume. The large electrode 
area (ca. 1250 cm? at start of enrichment) allows operation with a 
very low initial electrolyte concentration (1.5 g NagOz in 1 litre 
water). A vacuum distillation system has been developed for in situ 
electrolyte neutralisation by COs, and 100% recovery of all hydro- 
gen as distilled water. The paper describes the principles of oper- 
ation and gives full details of the construction of the system and 
associated equipment. 


> iter- 
, Vienna (Austria)). May 


22610 (IAEA tha get oP cng pp agg Mass spec- 
trometric measurement of um and * Jenkins, Wd. J. 
(Woods Hole Oceanogra hie ieandlien, MA (USA)). May 
1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

The techniques of mass spectrometric helium isotopic analy- 
sis and low-level tritium measurement by *He regrowth are de- 
scribed and discussed in light of analytical precision and standardi- 
zation accuracy. In addition, the helium isotope effect in solution in 
sea water is determined as a function of temperature from -2°C to 
+25°C for the salinity range 32%o to 38%o. 


22611 (IAEA-TECDOC—246, MS ines 191-193) pee cag 
between the 8-counting and the He- w technique for 
low-level tritium work. Weiss, W. Gleidelberg Univ. (Ger- 
many, F.R.)). May 1981. Dep. NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Discussed are the classical beta-counting technique and the 
He-3 ingrow technique for low-level tritium measurement. The He- 
3 ingrow technique is superior to beta-counting because of the sim- 
plicity of the analytical procedure and of shorter time required for 
one measurement. The precision obtained with the He-3 is compa- 
rable to or even better than that of the beta-counting technique. 


22612 (IAEA-TECDOC—246, pp 195-198) Blanks My 
low-level tritium measurements. Weiss, W.; Roether, W. 
(Heidelberg Univ. (Germany, F.R.)). May 1981. Dep. NTIS 
(US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 Sep 1979). 

Low level tritium measurements in the concentration range 
below 1 TU require the consideration of various types of blanks, 
e.g. sampling, storage, and analytical blank. The paper summarizes 
results of blank experiments performed in the Heidelberg tritium 
lab. The magnitude of the blank of a tritium measuring facility is 
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expected to depend strongly on the specific procedures of sample 
handling, on the ambient tritium concentrations during sampling, 
storage, and analysis and on the type of bottles used for the storage 
of the samples. The results reported can only be regarded as an in- 
dication of the magnitude of the blank values which are to be ex- 
pected in other labs. 


(AEA-TECDOC—246, pp 139-163) Electro- 
teria in cell 


steel cathodes in NaOH electrolyte. Taylor, C.B. oy 
ment of Scientific and Industrial Research, Lower Hutt 
(New Zealand). Inst. of Nuclear Sciences). May 1981. Dep. 
NTIS (US Sales Only). 

From Consultants group meeting on low-level tritium mea- 
surement; Vienna, Austria (24 1979). 

This investigation establishes criteria for operational stability 
and design of batch electrolytic tritium enrichment cells operating 
over a large range of volume reduction using stainless steel anodes 
and mild steel cathodes in NaOH electrolyte. The electrochemical 
behaviour of cells operating with low electrolyte concentration is 
discussed; experiments confirm that corrosion occurs under condi- 
tions which allow the onset of anode concentration polarisation at 
low currents. At the high current values prevailing in routine en- 
richment cells, the self-stirring action of gas release inhibits anode 
concentration polarisation; in this situation the lowest limit of elec- 
trolyte concentration is determined by the allowable heat dissipa- 
tion at the desired operating current. But careful electrode design is 
required to avoid electrochemical instability at the lower currents 
which are applied as the sample nears its finak size. 


22614 Sel PE. Be) vp) ———- of radiative 
neutron capture in analysis in deep boreholes. 
Pospisil, S.; Janout, Z. (Ceske Vysoke Geen. Technicke, 
Prague (Czechoslovakia). Fakulta Jaderna a Fysikalne In- 
zenyrska); Vobecky, M. (Ustav Nuklearni Biologie a Radio- 
chemie, CSAV, ie (Czechoslovakia)). May 1981. (In 
Czech). Dep. NTIS (US Sales Only). 

From IAA’81 conference on instrumental activation analysis; 
Klucenice, Czechoslovakia (1 Jun 1981). 


22615 (INIS-SU—39, pp 15-17) Optimization of tempo- 
ral conditions of experiment in neutron activation analysis by 
spectra measurement of gamma radiation at two calculation 
station. Stolyarova, E.L.; Novikov, A.I.; Savel’ev, I.B. 1980. 
(In Russian). NTIS (US Sales Only), PC AO7/MF AO1. 
Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The problems of planning of the experimental methods for 
carrying out the neutron activation analysis to determine the ele- 
ment content of a substance with a high accuracy are considered. 
The problem is solved by choosing the optimal temporal experi- 
mental regime using two calculation stations for consecutive mea- 
surement of the spectra produced by gamma radiation induced in 
the analyzed sample. Optimization of the temporal conditions (irra- 
diation time, exposure, calculation at each of the stations and a shift 
between them) is achieved by minimizing the covariance matrix of 
the D(Xsub(j)) solution while determining the Xsub(j) concentra- 
tion. The problem with a given element content in the sample (a 
three-component mixture of nitrogen, phosphorus and silicon) is 
considered as an example. 


22616 ape cape pp 21-23) Use of stochastic pro- 
in neutron activation analysis. Stolyarova, EL. 

Novikov, A.I. 1980. (In Russian). NTIS (US Sales Onl y), 
PC A07/MF AO1. Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The problems of planning of experiments of two type in the 
neutron activation analysis are solved. A mathematical model of the 
gamma spectrum is obtained. The values of the Xsub(i) optimiz- 
ation parameters (energies of identified radionuclides, regions of 
photopeak summation, temporal conditions of the experiment) en- 
suring determination of separate i-components of the sample with 
high accuracy are chosen. Computer calculation according to the 
given method during nitrogen content analysis in the vegetable 
samples permitted to increase the analysis accuracy 1.5-2 times. 
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22617 (INIS-SU—52, pp 234-237) Nomograms for time 
coefficient scaling in activation analysis. Burmistenko, Yu.N.; 

Matalygina, Zh.I.; Khatchenkov, N.N. 1979. (In Russian). 
NTIS (US Sales Only), PC Al4/MF A0Ol1. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

Nomograms for recalculation of an activation effect obtained 
on a certain isotope when transferring from one time mode to an- 
other are proposed. Nomograms are given to be used for determi- 
nation of the scaling factor for the cases when two time modes 
differ from one another only in the time of recording the induced 
activity at equal irradiation and exposure times, or in the irradiation 
time at equal times of exposure and recording, or in the exposure 
time from the moment of sample irradiation to the beginning of the 
induced activity recording. Formulae which have been used to con- 
struct the monograms are given. It is stressed that successive em- 
ployment of these nomograms makes it possible to perform scaling 
of the given set of the above-mentioned time parameters to practi- 
cally any other set. 


22618 (INIS-SU—52, pp 248-251) Specific features of 
gamma-radiation interaction with a su with account 
for polarization effects applied to X-ray radiometric analysis. 
Mamikonyan, S.V.; Pleshakov, L.D.; Sargin, V.A.; Shche- 
kin, K.I. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Expressions have been obtained, which make it possible to 
estimate the effect of primary radiation linear polarization on de- 
crease of the threshold of detectability in the X-ray radiometric 
analysis that, in turn, permits an increase in the analysis sensitivity 
and calculation of analyzer transducers. For quantitative estimates 
special experiments have been carried out on tin excitation in sea- 
placer samples. Linearly polarized radiation has been obtained by 
scattering nonpolarized radiation of a ***Am source, using organic 
glass as a scatterer. Analysis for tin has been performed on samples 
containing 0.02% of the element being analyzed. The analysis took 
5 min. The signal-to-background ratio during the analysis with the 
help of linearly polarized radiation increased 13 times as compared 
with nonpolarized radiation of the ***Am source. The experiments 
have proved that the main disadvantage of a linearly-polarized radi- 
ation source based on nonpolarized radiation scattering is a great 
loss of intensity reaching 4-5 orders of magnitude. That is why in 
order to obtain intensive sources of linearly polarized radiation the 
initial intensity of nonpolarized radiation should be 10’? \ -quan- 
tum/s and more. 


22619 (INIS-SU—52, pp 256-263) Fluorescence spectra 
calculation by the Monte lo method. Vorozhtsov, S.N.; 
Filatov, V.I. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Distributions of escaped X-ray quanta for a specific measure- 
ment geometry have been investigated by the Monte-Carlo method. 
The essence of mathematical simulation resides in the fact that for 
each X-ray quantum passing through a sample substance the param- 
eters of a secondary quantum have been calculated for each event 
of interaction with medium atoms in accordance with preset prob- 
ability distribution laws. A flowsheet of the calculation program is 
given, which makes it possible to calculate a fluorescent radiation 
spectrum detected by a detector for the case of central geometry. 
To make comparison of calculated and experimental data more con- 
venient the quantum spectrum has been simultaneously simulated 
on the assumption that the detector energy resolution has the fol- 
lowing form: AB=\VEsub(d)5.9AEsub(0), where Esub(d) is the 
energy of a quantum that has entered the detector and AE, is the 
detector energy resolution at 5.9 keV. It is shown that calculated 
and experimental spectra coincide. It is pointed out that application 
of the method of statistical tests to the X-ray radiometric fluores- 
cent analysis may be of great help in perfection of analysis tech- 
niques for actual measurement geometries, development of detec- 
tors and selection of radiation sources. 
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22620 a ag pp 226-234) Experimental study on 
standard sensitivity of gamma activation analysis. Anisimov, 
a V.; Burmistenko, Yu.N.; Ryvkin, B.N.; Feoktistov, Yu.V.; 
Filippov, V.V.; Sh panov, A.P. 1979. (In Russian). NTIS 
Sales Only), PPC Al14/MF AOl. Order Number 
82780228. 

In Radiation technology. Issue 17. 

The standard sensitivity of the gamma-activation analysis, i.e. 
the isotope yield has been experimentally determined by measuring 
the pulse count rate in the photopeak of the gamma-line emitted by 
a radioisotope normalized with respect to the mean current of ac- 
celerated electrons and target mass for the maximum bremsstrah- 
lung energies of 6, 8, 10 and 12 MeV. As bremsstrahlung source a 
high-current linear electron accelerator (LUE-8-5B) has been used. 
Radiation and induced activity geometries are presented. The iso- 
topes formed due to activation are identified according to energy of 
the emitted or gamma-radiation without estimating the halflife peri- 
ods. The gamma-spectra thus obtained have been processed with 
the aid of a computer. The photopeak areas calculated by computer 
are normalized with respect to 1 g of element mass and mean accel- 
erated electron current of 100 mcA under radiation. Standard sensi- 
tivities have been measured for nearly all the elements of the Peri- 
odic Table. It has been found that the standard sensitivity increases 
as the activating radiation energy increases. 


22621 (INIS-SU—S52, pp 216-220) MA-1 unit for instru- 
mental fast neutron activation analysis. Shtan’, A.S.; 
Kir’yanov, G.I; Nikolaenko, O.K. (and others:. 1979. (In 
Russian). NTIS (US Sales Only), PC Al4/MF AO1. Order 
Number DE82780228. 

In Radiation technology. Issue 17. 

A description of the -1 facility intended for performing 
an instrumental multielement activation analysis is given. Operation 
of facility is based on the spectrometry of samples activated with 
fast neutrons. The facility comprises the M-6000 control computer 
complex, the 10N fast neutron generator, the ARS-28G pneumatic 
transporter, spectrometric devices and detection units. The facility 
can be used to determine the contents of more than 50 elements in 
different combinations in compact and powdery substances. Maxi- 
mum sensitivity is achieved when determining Pr, Cu, Br, Ba, Pb, 
Sb, Si, P, Al, O and F. The measuring equipment of the facility is 
universal and after proper modification can be used in activation 
analysis with the use of nuclear reactors, electron accelerators, a 
cyclotron and neutron sources. 


22622 (IS-T—969) Survey of organic acid eluents for 
anion chromatography. Book, D.E. (Ames Lab., IA (USA)). 
Oct 1981. Contract W-7405-ENG-82. 74p. NTIS, PC A04/ 
MF AO1. Order Number DE82005448. 

Thesis. 

Of all the potential eluents surveyed (including aromatic, sul- 
fonic, phosphonic, among other acids), only the carboxylic acids 
and the nitrophenols are recommended as eluents for anion chroma- 

hy. The concentration of the eluent should be in the range 5 
x 10~° to 1 x 10° M. The eluent should have the same charge as 
inorganic anions, a higher charge than organic acid samples. Choice 
of eluents for separation of halides, chloride and sulfate, multivalent 
inorganic anions, small alkyl acids, and aromatic acids is discussed. 
(DLC) 


22623 (KFK—3068) Annual report. Dickmann, F-.; 
Hanser, A. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Angewandte Kernphysik 2). Oct 
1980. 150p. NTIS (US Sales Only), PC A07/MF AO1. 

Separate abstracts have been prepared for items within scope 
for inclusion in the Energy Data Base. 


22624 (LBL—11990, pp 7.1-7.16) Applied physics and 
laser spectroscopy research. Amer, N.; Bergstrom, N.; Ger- 
lach, R.; Jackson, W.; Johnson, R.; Kohn, S.; Olmstead, M.; 
Rosenblatt, C.; Wake, D.; Yasa, Z. Jul 1981. NTIS, PC 
A16/MF AO1. Order Number DE82005575. 
pone Energy & Environment Division, annual report, FY 1980. 
photoacoustic and photothermal spectroscopies pro- 
vide a prone tool for the detection of trace contaminants in air 
and water, as well as a means for investigating the fundamental 
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properties of gaseous, liquid, or solid phases of matter. One of our 
goals in this project is to develop ultrasensitive, multiparameter, 
elemental and molecular detectors for the characterization of pol- 
lutants released in the process of energy production and utilization. 
Another aim is to maintain a state of the art capability in photoa- 
coustic and photothermal detections by fully understanding the 
physics of these techniques. Concurrent with these efforts, we are 
actively developing new or modified laser systems compatible with 
our particular needs. Results for FY 1980 are reported. 


22625 (LBL—11990, pp 7.16-7. — Microprocessor con- 
trolled anodic voltameter for trace metals analysis in 
water. Clem, R.; Park, F.; Kirsten, Fr Phill S.; Binnall, 
E. Jul 1981. NTIS, PC A16/MF AOl. Number 
DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

This report describes the anodic stripping voltametry (ASV) 
instrument system constructed by Lawrence Berkeley Laboratory; 
calibration of the instrument with known metal concentrations; and 
results analyses of tapwater in Seattle, Washington, and Berkeley, 
California. Selected background information is given on the anodic 
stripping electrochemistry of Cd, Pb, and Cu; the ASV method 
using mercury thin films plated onto graphite electrodes; and the 
instrumentation electronics. 


22626 (LBL—13306) Analytical methods for the determi- 
nation of aldehydes. Miksch, R.R.; Anthon, D.W.; Zebre, L.; 
Hollowell, C.D. (Lawrence Berkeley Lab., CA (USA)). 
1981. Contract W-7405-ENG-48. 49p. NTIS, PC A03 
A01. Order Number DE82005137. 

A review of analytical methods for the determination of al- 
dehydes is given with 140 references. It is excerpted from material 
presented in Formaldehyde and Other Aldehydes, National Re- 
search Council, National Academy of Sciences, National Academy 
Press, Washington, DC, 1981. 


22627 (PAEC(B)ID—80013) Mercury in human hair, Ka- 

uan, P.A.; Cruz, C.C.; Verceluz, F.P. (Philippine Atomic 
ergy Commission, Diliman, City). Oct 1980. 1 
(CONF-8010238—1). NTIS (Ui 


Sales Only), PC A02 
A01. Order Number DE81700786 

From Integrated Chemists of the Phillippines Incorporated 
National Convention; Los Banos, Laguna, Philippines (21 Oct 
1980). 

The analysis of mercury (Hg) in scalp hair obtained from in- 
dividuals residing in five different localities in the Philippines - 
Metro Manila, Naga City in Bicol, Bataan, Oriental Mindoro, and 
Palawan is presented. An overall mean of 1.46 ug/g of hair was ob- 
tained for all samples excluding those from Palawan and represents 
a baseline value.” In terms of the mercury levels found in hair, the 
Honda Bay area in Palawan is, relatively, a “contaminated area.” 


22628 (PNL-SA—9141) Interference control in low-level 
129] analysis. Brauer, F.P.; Strebin, R.S. Jr.; Fager, J.E.; 
Kaye, J.H. (Battelle Pacific Northwest Labs., ichland, 
WA (USA)). 1981. Contract AC06-76RL01830. 22p. 
(CONF-810682—9). NTIS, PC A0O2/MF AOl. Order 
Number DE82003847. 

From 6. international conference: Modern trends in activa- 
tion analysis; Toronto, Canada (15 Jun 1981). 

Neutron activation analysis for '*°I at levels close to the de- 
tection limit requires consideration of radionuclide and nuclear re- 
action interferences. Low-level gamma-ray spectrometer methods 
for detection and measurement of interferences have been devel- 
oped. Procedures which control or eliminate potential '*°I measure- 
ment errors during pre-irradiation separation, neutron activation, 
post-irradiation separation, radiation counting and data analysis are 
needed. 


22629 (SAND—81-8226) FORTRAN IV program for cal- 
culating x-ray powder diffraction patterns version 9/10. 
Smith, D.K.; tim (Us; M.C. (Sandia National Labs., Albu- 
g roo (USA)). 1981. Contract AC04- 
6DP00789. 37p. NTIS, PC A03/MF AOl1. Order Number 
DE82003893. 
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The POWD7/8 version of a program to calculate x-ray 
powder diffraction patterns has been implemented on the CDC 
6600 and several changes have been incorporated. The data files 
used by the POWD program were updated to include the most re- 
cently determined scattering factor values. X-ray atomic scattering 
factors from a variety of sources have been included and are given 
both in tabular form in intervals of (Sin 6), and as coefficients for 
the Cromer and Mann analytical expression. Scattering factors for 
electron diffraction were also obtained from several sources, but 
are only available in tabular form. Anomalous scattering factors 
have been added for Fe, Co, Ni, and Cu for Cu K radiation. Mass 
absorption coefficients for all the common Kf wavelengths have 
also been added. A program COMBIN has also been written to 
simulate patterns of mixtures using patterns of individual com- 
pounds prepared by POW10. 


22630 (UCID—19194) Computer programs for plutonium 
isotopic analysis of solutions. Gunnink, R. (Lawrence Liver- 
more National Lab., CA we re = 1981. Contract W- 
7405-ENG-48. 90p. AO5/MF AOi. Order 
Number DEs200f78. 

FORTRAN listings of LEPA, LECAL, PUAN, PUCAL, 
and related computer programs developed to calculate plutonium 
isotopic abundances from gamma ray spectra are presented. These 
spectra are taken of plutonium solutions by means of high-resolu- 
tion germanium detectors. The programs run under the OS-8 oper- 
ating system of a PDP-8 computer. 


22631 (UCRL—85836-Rev.1) Use of polarized x-rays for 
improved detection limits in energy dispersive x-ray spectrom- 
etry. Ryon, R.W.; Zahrt, J.D.; Wobrauschek, P.; Aiginger, 
H. (Lawrence Livermore National Lab., CA (USA); North- 
ern Arizona Univ., Flagstaff (USA); Atominstitut der Oeces- 
terreichischen Universitaeten, Vienna). Nov 1981. Contract 
W-7405-ENG-48. 20p. (CONF-810854—2(Rev.1)). NTIS, 
PC A02/MF AOl1. Order Number DE82004390. 

From X-ray analysis conference; Denver, CO, USA (3 Aug 
1981). 

. The use of polarized x-rays to excite fluorescence spectra 
with decreased backgrounds and improved detection limits is reach- 
ing a mature state of development. With bulk, low-Z specimens, 
polarized x-ray sources have produced detection limits which are 
about | to 3 times lower than are obtained with the best unpolar- 
ized photon sources. Based upon experience and the known proper- 
ties of larger solid angle geometries, further significant to dramatic 
improvements are anticipated. Spectrometers using secondary fluor- 
escers in the orthogonal beam geometry are in general use where 
monochromatic excitation and low detection limits are required. 
The materials used to produce polarized x-rays can be substituted in 
place of the secondary fluorescers and used to advantage in many 
applications. 


Resonance ionization spectroscopy. Hurst, G.S. 
(Oak Ridge National Lab., TN). Analytical Chemistry; 53: 
No. 13, 1448A-1449A, 1451A, 14534. 1455A-1456A(Nov 
1981). Contract W-7405- ENG- 26. 

The subject of resonance ionization spectroscopy (RIS) from 
its inception to the present is summarized. The uses of RIS are 
principally analytical, and these uses are classified in several differ- 
ent ways for this report. The classifications are: (1) basic ways of 
counting atoms; (2) RIS applications according to the type of parti- 
cle detector; (3) applications according to source preparation; (4) 
applications in chemical physics and chemistry; and (5) applications 
involving daughter atom detection. Each classification is discussed 
in some detail, and examples of specific applications are mentioned 
under each classification. Some other potential applications not nec- 
essarily related to these classifications are also mentioned. (BLM) 


22633 Effects of solvent composition in the normal-phase 
liquid chromatography of alkylphenols and naphthols. Hurtu- 
bise, R.J.; Hussain, A.; Silver, H.F. (Univ. of Wyoming, 
Laramie). ” Analytical Chemistry: 53: No. 13, 1993-1997(Nov 
1981). Contract AC22-79ET 14874. 

The normal-phase liquid chromatographic models of Scott, 
Snyder, and Soczewinski were considered for a y-Bondapak NHe 
stationary phase. n-Heptane:2-propanol and n-heptane:ethyl acetate 
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mobile phases of different compositions were used. Linear relation- 
ships were obtained from graphs of log K’ vs. log mole fraction of 
the strong solvent for both n-heptane:2-propanol and n- 
heptane:ethyl acetate mobile phases. A linear relationship was ob- 
tained between the reciprocal of corrected retention volume and % 
wt/v of 2-propanol but not between the reciprocal of corrected re- 
tention volume and % wt/v of ethyl acetate. The slopes and inter- 
cept terms from the Snyder and Soczewinski models were found to 
approximately describe interactions with »-Bondapak NH. Capac- 
ity factors can be predicted for the compounds by using the equa- 
tions obtained from mobile phase composition variation experi- 
ments. 


22634 Isotopic determination of uranium in Picomole and 
Subpicomole quantities. Chen, J.H.; Wasserburg, G.J. (Cali- 
fornia Inst. of Tech., Pasadena). Analytical Chemistry; 53: 
No. 13, 2060-2067(Nov 1981). Contract FG03-76ER 10058. 

A procedure for the separation of U and measurement of U 
isotopes in meteoritic, lunar, and terrestrial samples is described. 
Accurate #**U/5U ratios and U concentration measurements can 
be done on a routine basis at the level of ~ 10~** mol of U by iso- 
tope dilution using a double tracer composed of **°U and **U. 
Precise determination of the number of U atoms in a sample can be 
done at the level of 10°-10° atoms. The technique involves careful 
control of the chemical procedures to eliminate laboratory contami- 
nation and precise calibration of the mass spectrometer in order to 
obtain high reproducibility. The **U/?*°U ratios were measured 
on a wide variety of samples which include: (1) bulk meteorites; (2) 
lunar samples; (3) coarse-grained Ca-Al-Ti-rich inclusions; and (4) 
fine-grained Al-Mg-Na-rich inclusions from the Allende meteorite; 
and (5) phosphates from three meteorites. The results show the 
same isotopic values within limits of errors as that measured on 
normal terrestrial U to within 4%. All of the analyzed meteorite 
samples are very ancient and several of them show large fractiona- 
tions of U relative to Th and Nd. These data imply that **7Cm was 
not abundant in the early solar system (7*7Cm/**5U much less than 
4 x 10-*) and that the last major r process terminated at ~ 10° 
years prior to the formation of the solar system. 


22635 Fluorometric determination of atmospheric sulfur 
dioxide without tetrachloromercurate(II). Dasgupta, P.K. 
(Univ. of California, Davis). Analytical Chemistry; 53: No. 
13, 2084-2087(Nov 1981). Contract AM03-76SF00472. 

1-Naphthylammonium chloride is substituted for pararosani- 
line hydrochloride for a fluorometric version (excitation 342 nm, 
emission 442 nm) of the Schiff reaction used for the determination 
of sulfur dioxide. The sensitivity is 2 orders of magnitude better 
than the colorimetric method; in all other aspects the two methods 
are analogous. 


22636 Mixed ligand chelate extraction of lanthanide ions 
in systems involving 7-(1-vinyl-3,3,6,6-tetramethylhexy])-8- 
quinolinol, 8-quinolinol, and 1,10-phenanthroline. Yamada, E.; 
Freiser, H. (Univ. of Arizona, Tucson). Analytical Chemis- 
try; 53: No. 13, 2115-2117(Nov 1981). 

A study of the equilibrium extraction behavior of a series of 
representative tervalent lanthanide ions, Pr, Eu, and Yb, was car- 
ried out with chloroform solutions containing either 7-dodeceny]l-8- 
quinolinol (DDQ or HK) alone or combined with 1,10-phenanthro- 
line (phen). The results demonstrated that the lanthanides are ex- 
tracted as a simple chelate, LnKs, or in the presence of phen, as 
LnKs.phen. Solvent extraction of lanthanides has been studied fur- 
ther with mixtures of HK and 8-quinolinol (HQ) in chloroform. 
The mixed complexes in chloroform were considered to be LnK.Q, 
and at higher 8-quinolinol concentration LnKQ:, but the addition 
of 0.1 M phen changes the species to LnK/sub a/Q/sub 3-a/.phen 
complexes. The formations of mixed complexes and addition of 
phen improve both the extraction and separation. 


22637 Spatially resolved saturated absorption spectros- 
copy in flames. Goldsmith, J.E.M. (Sandia National Labora- 
tories, Livermore, California 94550). Optics Letters; 6: No. 
11, 525-527(Nov 1981). 

This letter describes the extension of saturated absorption 
spectroscopy to spatially resolved (point) absorption measurements 
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for diagnostic applications. The technique modifies the standard 
configuration of Doppler-free saturation spectroscopy by using 
crossed, rather than counterpropagating, saturating and probe 
beams. The method is demonstrated in a study of the distribution of 
atomic sodium aspirated from a salt solution into an atmospheric- 
pressure hydrogen-air flame. Similar adaptations of other two-beam 
Doppler-free spectroscopic methods can be used to provide spatial- 
ly resolved measurement techniques. 


22638 Ultimate sensitivity of liquid optoacoustic spectros- 
copy using chopped cw lasers. Slatkine, M. (University of 
California, Los Alamos National Laboratory, P. O. Box 
1663, Los Alamos, New Mexico 87545). Appiii ied Optics; 20: 
No. 17, 2880-2882(1 Sep 1981). 

The author estimates the ultimate detectivity limits of ideal 
Brownian noise limited optoacoustic liquid cells operated by a 
chopped cw laser. (AIP) 


22639 Method for detecting trace impurities in gases. 
Beattie, W.H.; Freund, S.M.; Holland, R. Fs Maier, W.B. (to 
Department of Energy). US Patent 4,264, 814. 28 Apr 1981. 
Filed date 31 Jul 1979. vp. 

A technique for considerably improving the sensitivity and 
specificity of infrared spectrometry as applied to quantitative deter- 
mination of trace impurities in various carrier or solvent gases is 
presented. A gas to be examined for impurities is liquefied and in- 
frared absorption spectra of the liquid are obtained. Spectral simpli- 
fication and number densities of impurities in the optical path are 
substantially higher than are obtainable in similar gas-phase analy- 
ses. Carbon dioxide impurity (*2 ppm) present in commercial xe 
and ppm levels of freon 12 and vinyl chloride added to liquefied air 
are used to illustrate the method. 


22640 (NASA-TM—75901) Infrared spectra of some sul- 
fides and their analogs of binary composition in the long-wave 
region. Povarennykh, A.S.; Sidorenko, G.A.; Solntseva, 
L.S.; Solntsev, B.P. Translated from Mineral Sb. I’ i. 
Gosudars. tvennoge Univ. im. Iv. Franko, (USSR); 25: No. 
306-3 15(Jan 1981). 18p. 

The far infrared spectra (500-60/cm) of some simple sulfides 
and their analogs were studied. In all, 22 minerals with different 
structure types were investigated, out of which 14 are sulfides 
(galena, alabandite, pyrrhotite, sphalerite, wurtzite, cinnabar, real- 
gar, orpiment, getchelite antimonite, molybdenite, pyrite, marcasite 
and heazlewoodite) 6 arsenides (niccolite, domeykite, arsenopyrite, 
lollingite, rammelsbergite and skutterudite), one telluride (tetrady- 
mite) and native arsenic. The main bands of infrared absorption 
spectra of the minerals are compared with the relative strength of 
the interatomic bonds and their interpretation is given. 


22641 Advances in molecular mass spectrometry for ana- 
lyzing high and nonboiling mixtures. Photo ion mass spec- 
trometry. ete, Soe Deutsche Gesellschaft fuer 
mineraloelwissansc und Kohlechemie e.V. (1980). 9 
(In German). Fachinformationszentrum Energie, Physik, 
Mathematik, Karisruhe, Germany. - 

This research project is concerned with the construction of a 
photo ion mass spectrometer and its successful introduction for the 
analysis of saturated fractions. In its range the photoionization 
offers an alternative method to field ionization. 


22642 Use of mixed phases for enhanced gas-chromato- 
graphic separation of polycyclic aromatic hydrocarbons: pre- 
liminary studies with liquid crystals. Laub, R.J.; Roberts, 
W.L. (Ohio State Univ., Columbus). pp 25-58 of Pol 
clear aromatic hydrocarbons: chemistry and biological ef- 
fects. Bjoerseth, A.; Dennis, A.J. (eds.). Columbus, OH; 
Battelle Press (1980). 

From 4. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (2 Oct 1979). 

Preliminary studies report that an optimization strategy ad- 
vocated for the enhancement of the separation of polycyclic aroma- 
tic hydrocarbons with mixed phases has been shown to be effective. 
It is intended to expand previous developments in gas-liquid chro- 
matography by inclusion, in part, of liquid crystals for polycyclic 
aromatic hydrocarbon analysis. (JR) 
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22643 Interaction of cadmium and certain other metal 
ions with proteins and nucleic acids. Jacobson, K.B.; Turner, 
J.E. (Oak Ridge National Lab., TN). Toxicology; 16: 1- 
37(1980). Contract W-7405-ENG-26. 

The toxic effects of cadmium and other selected divalent ca- 
tions are presumed to be related to specific chemical and physical 
characteristics of the ion. The chemistry of cadmium and metal ions 
in general is reviewed from the viewpoint of such relevant proper- 
ties as ion polarizability, electronic structure, and the hard-soft 
characteristics. The softness of metal ions is seen as a useful single 
parameter to correlate with the affinity for nucleic acids and pro- 
teins and with toxic effects. The effects of cadmium on nucleic 
acids and proteins are examined for a number of specific cases to 
illustrate the variety of interactions that are well recognized and to 
demonstrate the utility of soft metal ions as reagents and probes for 
examining the relationship of structure and function in these macro- 
molecules. This review article has 112 references. 


22644 Elemental concentrations in NBS biological and 
environmental standard reference materials. Gladney, E.S. 
(Los Alamos Scientific Lab., NM). Analytica Chimica Acta; 
118: 385-396(1980). 

Elemental concentrations reported by 325 investigators in 16 
NBS SRM's are summarized. Mean values, standard deviations and 
comparative data from NBS and other reviews are provided. 


22645 Surface imaging and analysis with reflection-dif- 

a electrons. Cowley, J.M. cig State Univ., 

i pp 33-35 of Microbeam analysis , D.B. (ed.). 
rancisco, CA; San Francisco Fae Ine ( 980). 

In the HB-5 STEM instrument, the pressure is 10~* torr or 
less. Scanning dark-field images with diffracted electron beams re- 
flected from the surfaces of small crystals have been obtained with 
a resolution approaching 10 A. The crystals used were cubic crys- 
tallites from MgO smoke, and the incident beam was inclined to 
one of the major cube faces. Energy-loss spectra were obtained and 
compared with the transmitted electrons. The image of the rounded 
corner of a large MgO cube shows that it actually consists of steps 
bounded by [100] MgO planes. (DLC) 


22646 Application of high resolution electron energy loss 
characteriza’ 


spectroscopy to the tion of adsorbed molecules on 
rhodium single crystal surfaces. Dubois, L.H.; Somorjai, 
G.A. (Lawrence Berkeley Lab., Univ. of California). ACS 
(American Chemical Society) Symposium Series; No. 137, 163- 
190(1980). 

The scattering of low energy electrons by metal surfaces 
makes an ideal probe for surface scientists. This paper is concerned 
with only one of many possible inelastic scattering processes: the 
loss of the electron’s energy to the vibrational modes of atoms and 
molecules chemisorbed on the surface. This technique is known as 
high resolution electron energy loss spectroscopy (or ELS, EELS, 
HRELS, HREELS, etc.). 106 references, 8 figures, 3 tables. 


22647 Effect of stray magnetic field on image resolution 
in transmission electron microscopy. Downing, K.H. (Univ. 
of California, Berkeley); Chiu, W. " Demiathonier 5: 351- 
356(1980). Contract W-7405-ENG-48. 

Ambient AC magnetic fields have been suggested as one of 
the factors that may limit resolution of electron microscopes more 
at low magnification than at high magnification. A method is de- 
scribed for studying the effects of magnetic fields particularly 
below the specimen. The method is used to compare susceptibilities 
of various electron microscopes to magnetic fields, and demon- 
strates that the ambient fields have probably not posed the resolu- 
tion limitation in studies of biological molecules carried out at inter- 
mediate magnifications. 


22648 Automated peak fitting procedure for processing 
protein diffraction data from a linear position-sensitive detec- 
tor. Spencer, S.A.; Kossiakoff, A.A. (Brookhaven National 
Lab., Upton, NY). Journal of Applied Crystallography; 13: 
563- 3711980). 

A data processing method is presented which allows reliable 
intensities to be obtained from the weak neutron diffraction pro- 
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duced by protein crystals. Three components are used to reduce 
the errors in the intensities: (1) a pattern-recognition technique to 
find the peak centers; (2) a position-sensitive linear detector, whose 
spatial resolution characteristics increase the accuracy with which 
the boundary between the peak and background may be defined; 
and (3) an averaging technique to obtain accurate backgrounds. 
Test results with a 2.2 A data set collected from a small crystal of 
the proteolytic enzyme trypsin indicate that data processed by this 
method are superior in both reproducibility and statistical reliability 
to the same data processed by more conventional methods. Refine- 
ment results with the trypsin structure indicate that the data are ac- 
curate as well. 


22649 Pulsed neutron activation neutron generator (Engi- 
neering Materials). (Sandia National Labs., Albuquerque, 
NM (USA)). (CAPE—2737). 

182 aperture cards. 

This drawing set contains the necessary information for man- 
ufacture and assembly of a Pulsed Neutron Activation (PNA) neu- 
tron generator. The PNA neutron generator was designed to meas- 
ure mass flow velocities in reactor safety studies using the Pulsed 
Neutron Activation technique. The generator produces >10*° 14 
MeV neutrons in a 1.2 millisecond pulse. Among the unique fea- 
tures of this generator are its portability and repairability. The gen- 
erator has a minimum life of 1000 pulses prior to repair and a maxi- 
mum repetition rate of 12 pulses/minute. A semiconductor neutron 
detector is included in the generator package to monitor the neu- 
tron output. The control unit, which can be operated manually and 
remotely, also contains a digital display with a BCD output for 
neutron monitor information. The digital logic of the control unit 
controls safety interlocks and rejects transient signals which could 
accidentally fire the generator. Further information concerning test- 
ing and operating of the generator can be found in NUREG/CR- 
1905, SAND 81-0197, Neutron Generator for Use with Pulsed Neu- 
tron Activation Techniques: Final Report, June 1981. 
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22650 (IS-T—954) Mechanistic chemistry of some transi- 
tion-metal complexes. Kirker, G.W. (Ames Lab., IA (USA)). 
Oct 1981. Contract W-7405-ENG-82. 196p. NTIS, PC A09/ 
MF AO1. Order Number DE82005577. 

Thesis. 

The reactivity of several pentaaquo-a- 
hydroxyalkylchromium(III) complexes including 
(H2O)sCrCH(C,Hs)OH*, CrC(Cs)(C2Hs)OH™, CrC(C,Hs,0H™, 
CrC(CHs)(i-CsH:)OH*™ and CrC(Cs) (t-CsHs)OH*™ was examined. 
The chromium-carbon bond was found to cleave by both heteroly- 
tic and homolytic pathways. One a-alkylchromium(III) complex, 
CrC(CHs):OCH(CHs)**, was also studied; its homolysis rate con- 
stant was determined. It was also found to undergo rearrangement 
in dilute perchloric acid to CrC(CHs)OH*. The reactions of five 
alkylchromium(III) complexes with Cu** or Fe** were investigat- 
ed. The predominant pathway for reactions with both oxidants was 
found to be inversely dependent on the acid concentration in the 
range studied. Three dicobalt(II) complexes of Schiff base macrocy- 
clic ligands with N2O2 chelating sites were prepared. These com- 
plexes were all based upon the tetra(salicylideneamino)benzene unit. 
The complexes were characterized by their electronic spectra and 
elemental analysis. The dicobalt(II) complexes are easily oxidized to 
the dicobalt(III) analogs. The dicobalt(III) complexes may be re-re- 
duced to the parent dicobalt(II) complexes with CrCl. One organ- 
ometallic derivative, (CHsCo)s(5-Bu/sup t/sal,)bz, was prepared. It 
was characterized by its reaction with Hg(II) and its photodecom- 
position to the dicobalt(II) complex under anaerobic conditions and 
to dicobalt(III) under aerobic conditions. 
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22651 (ds-T—956) Kinetic studies of 
organochromium(II]) cations and their hydrido analog. Ryan, 
D.A.P. (Ames Lab., IA (USA)). Oct 1981. Contract W- 
7405-ENG-82. 264p. NTIS, PC A1l2/MF AOl. Order 
Number DE82005581. 


Thesis. 

The kinetics of the reaction of the complex 
(CHs)2CHCr(H20)s** with molecular oxygen, in aqueous perchloric 
acid, were investigated primarily by spectrophotometry. A free- 
radical chain mechanism is proposed. The principal products of the 
autoxidation (acetone and Cr(H2O).**) are accounted for by rapid 
protonolysis of the isopropylperoxochromium(III) intermediate. 
The complex HOCH2CH2Cr(H20)s** was prepared in dilute aque- 
ous perchloric acid, by the photochemical generation of B-hydrox- 
yethyl radicals in the presence of Cr/sub aq/*. The products of 
the reaction are ethylene and Cr(H2O).™, consistent with a rate- 
limiting step of proton-assisted beta-elimination of a water molecule 
to form a highly unstable a-bonded C,H,Cr(H2O)* intermediate. 
The complex HCr(H2O)s** was made by the uv flash photolysis of 
aqueous chromium(II) perchlorate and its reaction with HsO* (to 
form Hz and Cr(H2O)s** investigated. The deuterated complex 
DCr(D20)s** shows a large kinetic isotope effect in its reaction 
with D3O* (k/sub H//k/sub D/ = 4.8), which is similar in magni- 
tude to the acidolysis of the CHsCr(D20);*? ion by DsO* (k/sub 
H//k/sub D/ = 6.3), supportive of a mechanism where O-H bond 
breaking is rate-limiting for both complexes. Protonolysis of 
HCr(H20)s** is pictured as occurring via a nonlinear three-center 
transition state in which the H-Cr bond is still intact. 


22652 (IS-T—958) Synthesis and characterization of 

some binary and ternary zirconium iodides. Guthrie, D.H. 
yea Lab., IA (USA)). Oct 1981. Contract W-7405-ENG- 
82. 125p. NTIS, PC A06/MF AOl. Order Number 
DE82005452. 


Thesis. 

Studies of binary Zrl,-Zr and ternary CsI-Zr-Zrl, systems 
have produced several new compounds. The new binary com- 
pounds include two polymorphs of Zrl, (a and £8) as well as a 
phase described earlier as Zrl, 3. a-Zrl, forms as black lath-like 
crystals by vapor phase transport reactions between Zr and Zrl, 
from 700 to 825°C. Its structure is monoclinic space group P2;/m 
with a = 6.821(2), b = 3.741(1), c = 14.937(3) A and B = 
95.66(3)° Z = 4(R = 0.064). 8-Zrl, is formed as black gem-like 
crystals between 800 to 975°C, crystallizing in the trigonal space 
group R anti 3 with hexagonal axes a = 14.502(2) and c = 9.996(2) 
A, Z = 18 (R = 0.109). This phase contains a Zrel:2 cluster. Guin- 
ier x-ray powder diffraction data previously reported for Zrl; s has 
now been found to arise from a-Zrlz intergrown with an orthor- 
hombic Zrlz phase (perhaps isostructural with WTe: plus an un- 
known phase. The ternary compounds include Cs:Zrle, CssZr2T» 
and CsZreli,. The first is isostructural with K2PtCle. CssZralo is 
formed from the reaction of CsI, Zrl, and Zr between 700 to 
900°C as black gem-like crystals which crystallize in the space 
group P6;/mmc with a = 8.269(1) and c = 19.908(3) A, z = 2. 
This phase was found to have a CssCraClo-type structure, d/sub Zr- 
Zr/ = 3.134(4) A (R = 0.087). CsZreli, forms both rod and gem 
crystals by the same reaction with more metal between 900 to 
950°C. It crystallizes in the orthorhombic space group Ccmb with 
a = 14.275(4), b = 15.880(4) and c = 12.953 (4) A (R = 0.062). 
This phase also contains a Zrel:2 cluster. 


22653 (IS-T—967) Crystal and molecular structures of 
selected organic and ic compounds and an algo- 
rithm for empirical ion correction. Karcher, B. (Ames 
Lab., IA (USA)). Oct 1981. Contract W-7405-ENG-82. 
lllp. NTIS, PC A06/MF A0Ol. Order Number 
DE82005451. 

Thesis. 

Cr(CO)s(SCMez) crystallizes in the monoclinic space group 
P2;/a with a = 10.468(8), b = 11.879(5), c = 9.575(6) A, and B = 
108.14(9)°, with an octahedral coordination around the chromium 
atom. PSNsCe¢Hiz crystallizes in the monoclinic space group P2:/n 
with a = 10.896(1), b = 11.443(1), c = 7.288(1) A, and B = 
104.45(1)°. Each of the five-membered rings in this structure con- 
tains a carbon atom which is puckered toward the sulfur and out of 
the nearly planar arrays of the remaining ring atoms. 
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(RhO.N,CisHs6)* (BCasHa0)~.1.5NC2Hs crystallizes in the triclinic 
space group P1 with a = 17.355(8), b = 21.135(10), c = 10.757(5) 
A, a = 101.295), B = 98.36(5), and y = 113.92(4)°. Each Rh 
cation complex is a monomer. MoP2O:0CieHes crystallizes in the 
monoclinic space group P2;/c with a = 12.220(3), b = 9.963(2), c 
= 20.150(6) A, and 8 = 103.01(3)°. The molybdenum atom occu- 
pies the axial position of the six-membered ring of each of the two 
phosphorinane ligands. An empirical absorption correction program 
was written. 


22654 (LBL—13568) Local-composition model for equa- 
tions of state for mixtures. Whiting, W.B.; Prausnitz, J.M. 
(Lawrence Berkeley Lab., CA. (USA), California Univ., 
Berkeley (USA). Dept. of Chemical Engineering). Nov 
1981. Contract W-7405-ENG-48. 16p. (CONF-811108—12). 
NTIS, PC A02/MF A0O1. Order Number DE820048 18. 

From Annual meeting of the Institute of Chemical Engi- 
neers; New Orleans, LA, USA (8 Nov 1981). 

The work reported increases our ability to calculate high- 
pressure vapor-liquid equilibria for asymmetric systems, especially 
those containing one or more polar components. 


22655 (ORNL—5817, pp 93-128) Chemistry of transur- 
anium elements and compounds. Haire, R.G. Jan 1982. NTIS, 
PC A13/MF AO1. Order Number DE82007126. 

In Chemistry Division annual progress report for period 
ending July 31, 1981. 

The following were studied: transplutonium elements and 
their compounds, lanthanide and actinide phosphates, decay, spec- 
tra of complexes, synthesis of superheavy elements (SHE), search 
for a SHE in Atlantic-II hot brines. 


22656 (ORNL—S5817, 
try. Burns, J.H. Jan 1982. 
Number DE82007126. 

In Chemistry Division annual progress report for period 
ending July 31, 1981. 

Studied were: solvent-extraction complexes of uranyl ions, 
short-range order in hydrocarbon mixtures, statistical mechanics of 
chain molecule systems (liquid crystals, micelles, polymers), recov- 
ery of U from wet-process phosphoric acid, and flow through 
porous bodies (ZrO2, charcoal). (DLC) 


129-147) Separations chemis- 
IS, PC A1l3/MF A0Ol. Order 


22657 Periodic trends in transition metal-hydrogen, 
metal-carbon, and metal-oxygen bond dissociation energies. 
Correlation with reactivity and electronic structure. Armen- 
trout, P.B.; Halle, L.F.; Beauchamp, J.L. (California Inst. of 
Tech., Pasadena). Journal of the American Chemical Society; 
103: No. 21, 6501-6502(21 Oct 1981). 

Results of ion beam experiments in which an examination of 
the translational energy dependence of endothermic reactions yield- 
ed bond energies for metal hydrides, methyls, carbenes, and oxides 
are summarized for these compounds of Cr, Mn, Fe, Co, Ni, and 
Zn. The data indicate a close correlation of metal-ligand bond ener- 
gies with the electronic configuration of the metal ion. On the basis 
of the noted correlations, some predictions of bond energies of the 
other transition metals are made. (BLM) 


22658 Importance of trinuclear coordination in the acti- 
vation and desulfurization of a thioformamido ligand by a 
triosmium cluster. Adams, R.D.; Dawoodi, Z. (Yale Univ., 
New Haven, CT). Journal of the American Chemical Society; 
103: No. 21, 6510-6512(21 Oct 1981). Contract AC02- 
78ER04900. 

Certain organometallic compounds have been studied as de- 
sulfurization agents for use in the purification of fossil fuels. The 
reaction mechanism for the desulfurization of thioformamido li- 
gands by triosmium cluster compounds are reported herein. Polynu- 
clear coordination phenomena can be used to explain the activation 
and desulfurization of the thioformamide ligand in that the coordi- 
nation contribute to the localization of the 7 electrons between the 
C and N atoms, thus causing a lowering of the C-S bond order; and 
coordination of the N atom brings the ligand into a position where 
the Os-C bond can be formed immediately following or perhaps at 
the same time as the cleavage of the O-S bond. (BLM) 
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22659 Direct spectral evidence of the generation of sing- 
int uuctension autem Paniadh attaadee enetion al aeamaione 
superoxide with water. Khan, A.U. (Florida State Univ., Tal- 
lahassee). Journal of the American Chemical Society; 103: No. 
21, 6516-6517(21 Oct 1981). 

Results of studies using a highly sensitive spectrometer in the 
1.0=1.6 wm region to obtain a O2('A/sub g/) emission spectrum for 
the reaction of HzO with KO, particles suspended in CCl, are pre- 
sented. The data provide incontrovertible evidence of the genera- 
tion of singlet oxygen. (BLM) 


22660 General small-curvature approximation for transi- 
tion-state-theory transmission coefficients. Skodje, R.T. 
(Univ. of Minnesota, MN); Truhlar, D.G.; Garrett, B.C. 
Journal of Physical Chemistry; 85: No. 21, 3019-3023(15 Oct 
1981). Contract AC02-79ER 10425. 

We derive an expression for the effective mass along the re- 
action coordinate in a chemically reacting system. This expression 
is used in two convenient algorithms for including quantum me- 
chanical effects on the reaction coordinate into transition-state 
theory or generalized transition-state theory. One algorithm is 
based on a uniform semiclassical approximation; the other is based 
on a parabolic approximation to the effective potential. Examples 
are presented to show that the theory accurately accounts for reac- 
tion-path-curvature effects on the tunneling contributions to the re- 
action H + Ha, D + Ds, and D + Hg. Although the derivation, 
and hence expected reliability, of the new methods is most valid for 
systems with small reaction-path curvature, the methods are gener- 
ally applicable and should provide useful accuracy even for 
medium-curvature and some large-curvature systems. 


22661 Catalytic activation of carbon monoxide. Ford, 
P.C. (ed.). Washington, DC; American Chemical Society 
(i981). stip (CO 360814--P5). American Chemical So- 
ciety, 1155 16th St., N.W., Washington, DC 20036. 

From 180. American Chemical Society . chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 7 1980). 

esearch into the catalytic activation of carbon monoxide 
has direct applications to the industrial use of synthesis gas as a 
feedstock for manufacturing synfuels and other organic chemicals. 
Synthesis gas is comprised of hydrogen/carbon monoxide mixtures 
produced from coal and other carbonaceous materials. Its potential 
uses include production of oxygenated organic material such as 
methanol and ethylene glycol, conversion to liquid fuels via the 
Fischer-Tropsch reaction, and production of hydrogen via the shift 
reaction. Such applications are crucial to the effort to reduce de- 
pendence on petroleum and petroleum products. This volume’s 
twenty-one chapters focus on the design of efficient catalysts for 
processes such as those mentioned and on the chemistry of the fun- 
damental reaction mechanisms involved. The major emphasis is on 
homogeneous catalysis, and questions of characterizing catalysis 
pathways on surfaces are addressed. Specific topics include Lewis 
acid and proton-induced reduction of carbon monoxide, the chemis- 
try of carbene-like dihaptoacyls, hydrocarbon formation on poly- 
mer-supported eta5-cyclopentadienyl cobalt, syngas homologation 
of aliphatic carboxylic acids, and mechanistic aspects of the homo- 
geneous water gas shift reaction. All papers have been abstracted 
and indexed. 


Mechanistic aspects of the homogeneous water 
shift reaction, Slegeir, W.A.R.; Sapienza, R.S.; Easterling, 
B. (Brookhaven National Lab., Upton, NY). pp 325-343 of 
Catalytic activation of carbon. monoxide. Ford, P.C. (ed.). 
Washington, DC; American Chemical Society (1981). Con- 
tract AC02-76CHO00016. 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 ang 1980). 

t now appears that at least two mechanisms exist for the 
base-promoted homogeneous water gas shift reaction, differing in 
the method of hydride formation. The associative mechanism, first 
proposed by Pettit and co-workers (Pettit, R.; Mauldin, C.; Cole, 
T.; Kang, H. Ann. New York Acad. Sci., 1977, 295, 151.), involves 
nucleophilic attack on a carbonyl ligand and it has two variations. 
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One involves hydroxide attack, leading to the formato of a metallo- 
carboxylic acid and is evident in the Fe(CO)s/base-catalyzed 
system. The other involves the formation of a readily hydrolyzable, 
zwitterionic metallocarb« ide in accord with the work of Edgell 
(Edgell, W.F.; Bulkin, B.J. J. Amer. Chem. Soc., 1966, 88, 4839), 
and is evident in the Rus(CO):2/NMes system. The group VI 
metals preferentially follow a dissociative mechanism in which loss 
of CO precedes formation of the catalytically active coordinately 
unsaturated species. The key intermediate, the formato complex, is 
very similar to surface formate intermediates observed during the 
course of the heterogeneous WGSR and thus the Group VI metal 
carbonyl WGSR may be one of the best homogeneous models of 
heterogeneous reactions. Furthermore, this system further demon- 
strates the importance of oxygen-bound species in catalytic reac- 
tions of carbon monoxide; one of the intermediates may be regard- 
ed as a formyl complex of a metal oxide. The role of bound for- 
mate in the WGSR and other catalytic reactions is being further in- 
vestigated. 51 references. 





22663 Graphite intercalations compounds - new aspects 
and problems. Boehm, H.P. pp vp of Carbon ‘80. Preprints. 
Bad Honnef, Germany; Deutsche Keramische Gesellschaft 
e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A survey is given of new developments in this field. A selec- 
tion of new compounds is described as well as new aspects in their 
characterization. Covalent graphite compounds, i.e. graphite flu- 
oride and graphite oxide are dealt with briefly, more emphasis is 
given to compounds of the charge transfer type with electron 
donors and acceptors. Compounds with two kinds of intercalate 
layers have been prepared, e.g. with alternating Cs and KHK inter- 
layers or with TICls and TIBrs interlayers. Structural aspects are 
described, especially order-disorder phenomena relating to the in- 
tercalated layers or to the carbon layers. Often, regular stacking is 
observed in dilute compounds up to the 10th stage; on the other 
hand, mixed-layer structures with statistical distribution of the inter- 
calated layers are common with FeCls-graphite. The interlayer 
spacing for a given compound is variable to some extent. Consider- 
able composition ranges have been reported for given stages of sev- 
eral compounds. 


22664 Cesium adsorption and absorption in graphite as 
observed by L.E.E.D. and A.E.S. - superfical formation of in- 
tercalation compounds. Marchand, D.; Lagues, M.; Legrand, 
A.P. pp vp of Carbon ’80. Preprints. Bad Honnef, "Germany: 

Deutsche Keramische Gesellschaft e.V. (1980). (In ns 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Cesium was adsorbed on both HOPG pyrographite and 
Ceylan graphite particles in the temperature range 100 to 300 K 
and at low pressure (10~*° Torr). Auger electron spectra show the 
formation of adsorbed phases with different binding energies. The 
determination of the depth repartition of cesium is discussed for 
various treatments after deposition. Preferential thermal diffusion of 
cesium along the grain boundaries allows the grain’s structure rev- 
elation and the mean thickness determination. 


22665 Structure changes of the graphite insertion com- 
pounds of potassium by reduction and polymerization. Rash- 
kov, I.; Shishkova, V.; Panayotov, I. pp vp of Carbon ‘80. 
Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The structure changes of graphite insertion compounds (IC) 
of potassium - KC, and KC by reduction and polymerization of 
organic compounds are investigated. By the interaction with alco- 
hols, diols, cyclic oxides, dienes or vinyl monomers the IC thick- 
ness increase from the outside to the center of the particles. The 
changes in the crystal structure of the IC by reduction are reflected 
in the increase of the interlayer spaces. In the case of organic mole- 
cules able to polymerize this increase is so important, that it cause a 
delamination of the IC. 
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22666 Se ee ty en, a Oe, 


tide KHgC,. P. 3 
Herold, A. pp vp o Carbon '80. orints. Bad Honnef, 
haft e.V. (1980). 


Germany; Deutsche Keramische 
(In French) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The potassium amalgam KHg intercalates into graphite to 
give a first stage ternary compound of formula KHgC,. Its structur- 
al study has been made from powder samples and pyrographitic 
samples. We showed that each layer is composed of two potassium 
planes in octal epitaxy facing the contiguous carbon planes, and 
strictly superposed. The mercury atoms occupy prismatic sites, dis- 
posed in the median plan. The metallic layers occupy along the c 
vector axis successively the a, 8, y and delta-positions, derived 
from the octal nature of the potassium layers. 


22667 Application of energy-dispersive X-ray diffraction 
to kinetic investigations in the system graphite-FeCl,. Metz, 
W.; Knoerr, B.; Tiefelsdorf, A. pp vp of Carbon ‘80. Pre- 
prints. Bad Honnef, Germany; utsche Keramische Ge- 
sellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Comm S Mart Jun 1980). 

tural changes of graphite crystals intercalated with 

FeCls were a ae in the reaction tube at the reaction tempera- 
ture and after cooling down. In the stage 1 range of concentration, 
a rapid phase decomposition of parts of the stage 1 compound takes 
place, caused by removal of chlorine gas from the reaction tube at 
room temperature. Free graphite is re-formed. At the reaction tem- 
perature, the FeCl; uptake is connected with running through the 
whole range of single stages. No structural changes take at stages 
other than 1 after cooling down and opening the tubes. 


22668 Mechanistic studies to determine catalytic sites in 
intercalated graphite ferric chloride. Parkash, S.; Hooley, 
J.G. pp vp of Carbon ‘80. Preprints. Bad Honnef, Germany; 
Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Chemisorptive studies of hydrogen and of carbon monoxide 
on stage one and stage two intercalated graphite ferric chloride 
compounds and the products of their activation in hydrogen have 
demonstrated that the catalytically active Fe° is present on an outer 
surface rather than between the layers of carbon atoms as has often 
been reported. The significance of the data for hydrocarbon synthe- 
sis reactions are discussed. 


22669 Graphite intercalation compounds with rhenium 
chloride. Steinwede, K.; Stumpp, E. pp vp of Carbon ‘80. 
Preprints. Bad Honnef, Germany; utsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Graphite intercalation compounds of composition 
Ci2ReChsub(,)s were prepared by reaction of ReCls and graphite at 
360°C in sealed tubes. They were characterized as Ist stage com- 
pounds with Isub(c) = 2 x 1180 pm. In this compounds the inter- 
layer spacing is significantly higher than in intercalation compounds 
with MoCls, NbCls, TaCls or UCIs. The ratio Cl:Re is found to be 
4,5:1 indicating a mixed valence of Re. Pairs of edge-sharing ReCle 
octahedra form an infinite chain by sharing a vertex at each end. 
The intercalated ReChsub(,); may be described as consisting of 
three Cl and two Re layers. There is good agreement between the 
intensities of the 001 reflections observed and the calculated values. 


22670 Correlation between porous structure of a 
ceous adsorbents and kinetics of gas adsorption. Hey, W.; 
Seewald, H.; Juentgen, H. pp vp of Carbon ‘80. Preprints. 
Bad Honnef, Germany; Deutsche Keramische Gesellschaft 
e.V. (1980). (In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 
The micropore structure of carbonaceous adsorbents is char- 
acterized by adsorption isotherms according to the potential theory 
of adsorption. Own research on isotherms of gaseous adsorptives 
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over a wide range of micropore filling have shown that a standard- 
ized description of the adsorption equilibrium by two straightline 
sections of the Dubinin plot is possible. The intersection point of 
straight lines is displaced by the temperature and the adsorptive. 
Whereas, for the first section, the postulated invariability of the 
slope is sufficiently met, the slope of the second section becomes 
dependent on temperature. By stepwise adsorption with simulta- 
neous measurement of adsorption kinetics, a diffusion parameter 
could be attributed to the adsorption potential. As a function of the 
volume adsorbed the break of the adsorption isotherm coincides 
with a break in the diffusion coefficient curve. This can be inter- 
preted as a change in adsorption interaction. 


22671 Carbon molecular sieves. Bansal, R.C.; Dhami, 
T.L. pp vp of Carbon ‘80. Preprints. Bad Honnef, Germany; 
Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

¢ molecular sieve properties of several polymer charcoals 

have been examined by studying the adsorption of several organic 
vapours and inorganic gases barying in molecular diameters be- 
tween 2-8 A° and differing in shapes. The surface area covered by 
larger and bulkier molecules is only 8-12 percent of the BET (Na) 
surface area. The average pore diameter appears to be 10-12 A® in 
the case of PVDC and saran charcoals and only 5-6 A° in the case 
of PVC, PF and UF charcoal. The pores are slit shaped and the 
adsorption of larger molecules diffusion controlled. The diameter of 
the pores in charcoals could be increased by evacuation or steam 
activation of the charcoals. 


22672 Adsorption isotherms of gases on carbon molecular 
sieves at pressures up to 130 bar. Hedden, K.; Rao, B.R.; 
Busch, M. pp vp of Carbon ‘80. Preprints. Bad Honnef, 
Germany; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun —- 

m molecular sieves are used for manufacture of pure 
hydrogen and separation of air by pressure swing adsorption. Ad- 
sorption isotherms of pure gaseous components present in such mix- 
tures were measured gravimetrically at pressures up to 130 bar and 
evaluated by Langmuir and Polanyi-Dubinin methods. The results 
indicate that the separation is based on differences in adsorption ca- 
pacity and differences in diffusion rates in the case of hydrogen and 
air, respectively. 


22673 Desorption kinetics of organic substances from 
heterogeneous carbonaceous surfaces. Seewald, H.; Juentgen, 
H. pp vp of Carbon ‘80. Preprints. Bad Honnef, Germany; 
Deutsche Keramische Gesellschaft e.V. (1980). (In German) 
From 3. international carbon conference; Baden-Baden, F.R. 
os (30 Jun 1980). 
desorption phenomena occurring during thermal regen- 
eration of loaded activated carbon are examined for some aromatic 
adsorptives to different qualities of activated carbon with defined 
porous structure. Measurements are carried out in a flow gas array 
by means of non-isothermal techniques after isothermal adsorption 
up to equilibrium. For evaluation of the desorption curves, a super- 
position model is used based on hypothetical load-dependent reac- 
tion parameters. The values obtained show a linear function of acti- 
vation energy versus the logarithm of frequency factor. A relation 
between activation energy and adsorption heat is established so that 
the model used enables calculation of the desorption process from 
heterogeneous surfaces on the basis of adsorption data. 


22674 Role of carbonaceous surfaces catalyzing the NO- 
reduction by ammonia. Folz, M.; Richter, E.; Knoblauch, K.; 
Juentgen, H. pp vp of Carbon ’80. Preprints. Bad Honnef, 
Germany; Deutsche Keramische Gesellschaft e.V. (1980). 
(In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Activated carbons are important low temperature oxidation 
catalysts. Well known are the SO2-oxidation during flue gas desul- 
furization by activated coke and the oxidation of nitric oxide. In 
several papers surface oxides are comprehended as catalytically 
active sites. In this paper a reaction mechanism based on a surface 
oxide as an active center for adsorption and reaction will be pro- 
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posed for NO-reduction by ammonia. This mechanism, which is 
known in similar way from metal catalysts, can be approved experi- 
mentally for activated carbon catalysts. This reaction mechanism 
may be also applied to other oxidation reactions catalyzed by acti- 
vated carbon. 


Henni K.D.; Kl “4 — ke a Carbon ‘80. 
enning, ein, uentgen, H. pp vp o ’ 
Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Investigations of activated-carbon-catalyzed oxidation of HaS 
to elemental sulphur led to results which can be described with a 
simple equation for reaction kinetics. The values for activation 
energy and frequency factor increase with sulphur deposited on the 
internal surface. Impregnation of the carbon with halogenides had 
further catalytic effects. The observed compensation effect is ex- 
plained by a model based on different distributions of active cen- 
tres. 


22676 Graphite intercalations compounds - new aspects 
and problems, Boehm, H.P. pp vp of Carbon ‘80. rints. 
Bad Honnef, Germany; Deutsche Keramische G haft 
e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

A survey is given of new developments in this field. A selec- 
tion of new compounds is described as well as new aspects in their 
characterization. Covalent graphite compounds, i.e. graphite flu- 
oride and graphite oxide are dealt with briefly, more emphasis is 
given to compounds of the charge transfer type with electron 
donors and acceptors. Compounds with two kinds of intercalate 
layers have been prepared, e.g. with alternating Cs and KHK inter- 
layers or with TICl; and TIBrs interlayers. Structural aspects are 
described, especially order-disorder phenomena relating to the in- 
tercalated layers or to the carbon layers. Often, regular stacking is 
observed in dilute compounds up to the 10th stage; on the other 
hand, mixed-layer structures with statistical distribution of the inter- 
calated layers are common with FeCls-graphite. The interlayer 
spacing for a given compound is variable to some extent. Consider- 
able composition ranges have been reported for given stages of sev- 
eral compounds. 


22677 Nonfaradaic electrolysis. Lanthanide ion (Ln**) 
excitation by electrons injected with cathode in POC; solu- 
tions. Kazakov, V.P. pp 153-156 of Chemiluminescence of 
uranyl, lanthanides and d-elements. Moscow; Nauka (1980). 
(In Russian) 

The processes, close to nonfaradaic electrolysis, followed by 
luminous radiation during the current passing through POCls solu- 
tions, in which lanthamide ions are introduced, are considered. Pos- 
sible process mechanisms are discussed. The given process is com- 
pared with electrochemiluminescence. 


22678 Thermodynamics of TiB, from Ti-B-N studies. 
Yurick, T.J.; Spear, K.E. (Pennsylvania State Univ., Univer- 
sity Park (USA). Materials Research Labs.). pp 73-90 of 
Thermodynamics of nuclear materials 1979. Vol. 1. Pro- 
ceedings of an international symposium held by the IAEA 
in Juelich, Federal Republic of ermany, from 29 January 
to 2 February 1979. Vienna, Austria; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Thermodynamic data for the formation of TiBz2 have been 
extracted from equilibrium pressure-temperature-composition inves- 
tigations in the ternary Ti-B-N system. The value 
AH®sub(f,298)(TiB,)=-72.7+-1.6 kcal/mol determined from a 3rd 
Law analysis of the present results does not agree either with stand- 
ard reference book values of about -67 kcal/mol or with later calor- 
imetric results of about -77 kcal/mol. The uncertainty listed with 
the value reported in this paper is a result of a detailed error analy- 
sis on possible random and systematic errors encountered in the in- 
vestigation. 
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Thermochemistry 
ons, Benson, 5.W. (Univ. By be mye! Tg yw 
~ 1-22 of Frontiers of free radical cote (1980) saver 
. ‘Ob. ). New York, NY; Academic Press, Inc. (1980 

From Symposium on frontiers of free radical <n al 
Baton Rouge, LA, USA (10 Apr 1979). 

The history of free radical chemistry leading to current 
modeling efforts for complex kinetic processes is examined briefly. 
Current understanding of molecular and free radical mechanisms is 
summarized as is the current state of the art in predicting thermo- 
chemical data for radicals and molecules. An application of these 
techniques to understanding the reaction of thermal electrons with 
SF, gas is given. Arrhenius parameters are deduced for the thermal 
reaction SFs~ —> SFs + e~, the first such data for an electron ejec- 
tion. Ion pathways in gas reactions are discussed and the interme- 
diacy of intimate ion pairs in such reactions is demonstrated in a 
few cases. Applications are made to the pyrolysis of cyclopropyl 
halides, the low temperature (-80°C) reaction of Os with saturates 
and the initiation reaction in oxidation. 


22680 Role of free radicals in atmospheric chemistry. 
Kerr, J.A. (Univ. of Birmingham, England). pp 171-193 of 
loo W.A. (ed.). New 


Frontiers of free radical chemis' 
York, NY; Academic Press, Inc. 

From Symposium on Poa of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The reactions of free atoms and radicals in the chemistry of 
the stratosphere and natural troposphere are described with empha- 
sis on the ozone layer and its potential depletion by man-made pol- 
lutants. The reactions are classified into groups consisting of O/sub 
x/, HO/sub x/, NO/sub x/, CH,, SO/sub x/, C10/sub x/ and BrO/ 
sub x/ species, and their evaluated rate constants at 298 K are pre- 
sented and discussed. 


22681 po and mechanistic of metal com- 
plexes in free radical chemistry. Kochi, J.K. (Indiana Univ., 
ng ay PR 297-353 of Frontiers of free radical chem- 
: SIS) A. (ed.). New York, NY; Academic Press, 
nec. 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The role of metal complexes in free radical chemistry is con- 
sidered in four perspectives. Part I: Structural Types of Metallo- 
Radicals includes metal-centered radicals, their structures by ESR 
spectroscopy and energetics of formation from diamagnetic organo- 
metals by photoelectron spectroscopy, and carbon-centered radi- 
cals, especially with regard to bridging. Part II: Interactions of 
Free Radicals with Metal Complexes considers mechanisms by 
which radical reactions occur either at the metal center or at the 
ligand site. Part III: Electron Transfer and Charge Transfer Proc- 
esses involves organometals as electron donors in their reactions 
with outer-sphere and inner-sphere oxidants, like iron(III) and 
iridium(IV), respectively, as well as in charge transfer processes 
with tetracyanoethylene, focussing on the properties of organome- 
tallic radical-ions. Part IV: Redox Chain Reactions in Metal Cata- 
lyzed Processes considers the various catalytic processes involving 
radical intermediates in oxidation-reduction reactions with metal 
complexes. 


y studies of soda 

-P.; Veal, 

B.W. (Argonne National Lab., IL). Journal of Non-Crystal- 
line Solids; 42: 41-48(1980). 

X-ray photoemission spectroscopy (XPS) studies have been 
undertaken on a series of soda aluminosilicate glasses with Al/Na 
ratio varying from 0 to 1.33 to test the current structural models 
for these glasses. By monitoring the amount of bridging and non- 
bridging oxygens as a function of Al/Na ratio, XPS results indicate 
that the amount of nonbridging oxygens in the glass structure is di- 
rectly proportional to the sodium concentration and independent of 
the Al/Na ratio, thus contradicting the expectation of all the pro- 
posed structural models. Changes in the charge distribution of the 
aluminosilicate glass network and the sodium ions are clearly evi- 
dent in the XPS results. 
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22683 Radioisotope detection with the Argonne FN 
tandem accelerator. mong gh, H W.; Paul, M.; 
Stephenson, E.J.; Yntema, J.L. Aomene National Lab., 
IL). Radiocarbon; 22: No. 3, 07:8151 80) 

A standard heavy ion nuclear structure facility has been used 
to detect several long-lived radioisotopes by counting the acceler- 
ated ions. The problem of eliminating strong isobaric background 
beams has been solved by combining the energy loss dispersion 
through a uniform Al foil stack with the high momentum resolution 
of an Enge split-pole magnetic spectrograph. Radioisotope concen- 
trations in the following ranges have been measured: “*C/"C = 
10-** to 10-8, *Al/27Al = 107 to 10-*%, **Si/Si = 10-* to 10-4 
%CI/Cl = 10-* to 107". 


22684 Vaporization thermodynamics of aluminum car- 
bide. Rinehart, G.H.; Behrens, R.G. (Los Alamos Scientific 
Lab., NM). Journal of Chemical Thermodynamics; 12: 205- 
215(1980). 

The vapor pressure of aluminum carbide has been measured 
over the temperature range 1321 to 1607 K using Knudsen-effusion 
mass spectrometry. Vaporization occurs incongruently to give 
Al(g) and graphite as reaction products. The vapor pressure of alu- 
minum above the (ACs + C) mixture over the experimental tem- 
perature range is (R/J K~* mol™*)in(p/Pa) = -(3.447 +- 0).036) x 
10°(K/T) + (218.518 +- 2.470). The third-law enthalpy for the re- 
action: AlCs(s) = 4Al(g) + 3C(s), obtained from the present 
vapor pressures is A H°(298.15 K) = (1493 +- 1) kJ mol™*. The 
corresponding second-law result is A H°(298.15 K) = (1408 +- 14) 
kJ mol™*. The enthalpy of formation of AlCs(s) calculated from 
the present third-law vaporization enthalpy and the enthalpy of for- 
mation of Al(g) is A H/sub f/°(AlCs, s, 298.15 K) = -(187 +- 34) 
kJ mol™*. 
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REFER ALSO TO CITATION(S) 20704, 20705, 20706, 20707, 20733, 20735, 
20756, 20891, 21123, 21124, 21129, 22529, 22567, 22568, 22653, 22657, 22658, 
22661, 22662, 22679, 22681, 22729, 23549 


22685 (CONF-811113—43) Angular resolved UPS and 
XPS spectra of benzenethiol adsorbed on Cu(111) at 300°K. 
Agron, P.A.; Carlson, T.A. (Oak Ridge National Lab., TN 
(USA). 1981. Contract W-7405-ENG-26. llp. NTIS, PC 
A02/MF AO1. Order Number DE82004104. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Angular resolved photoelectron spectra using Hel (21.2 eV) 
radiation have been obtained for benzenethiol (phenyl mercaptan) 
chemisorbed on Cu(111), as well as for the clean surface. The cor- 
relation with the gas-phase spectra suggests that the benzenethiol 
bonds to copper by way of sulfur-containing orbitals rather than 
carbon 7 ring orbitals. The angular dependence of the different 
bands formed in the photoelectron spectra indicates that the ben- 
zene ring is oriented perpendicular or near perpendicular to the sur- 
face. XPS analysis, with Al-Ka radiation, of the Cu-2p, C-ls and S- 
2p orbitals confirms the stoichiometry as well as the surface cover- 
age. The extent of surface coverage supports the argument against 
benzenethiol lying flat on the copper surface. 


22686 (DOE/PETC/TR—82/4) Computer procedures for 
converting distillation temperatures measured at reduced pres- 
sures to normal boiling points for undefined hydrocarbon mix- 
tures. Weiss, M.L. (Department of Energy, Pittsburgh, PA 
(USA). Pittsburgh Energy Technology Center). 14 Dec 
1981. 35p. S, PC A03/MF A0Ol. Order Number 
DE82 3. 

Computer codes were devised for converting distillation 
temperatures measured at subatmospheric pressures to normal boil- 
ing points for undefined hydrocarbon mixtures based on the Max- 
well-Bonnell correlation. The computer codes provide a solution 
for computational problems specific to the distillation of coal-de- 
rived liquids and improve the speed and accuracy of the data proc- 
essing. About sixty sets of subatmospheric distillation data have 
been processed by the computer codes. 
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22687 (INIS-mf—6693, pp 154-156) Carbon-13 enrich- 
ment by IR multiphoton chemistry of CF;Cl-effect of laser 
frequency, fluence, and substrate pressure on selectivity. 
Parthasarathy, V.; Sarkar, S.K. (Bhabha Atomic Research 
Centre, Bombay (India). ip 
Scheme); Pandey, A. (Bhabha Atomic Research Centre, 
Bombay (India). Laser Section); Rama Rao, K.V.S.; Mittal, 
J.P. (Bhabha Atomic Research Centre, Bomba " India). 
Chemistry Div.). 1981. Dep. NTIS (US Sales Only). 

In Symposium on quantum electronics [held at] Pune, Janu- 
ary 1-3, 1981: extended abstracts of contributed papers. 


22688 (LBL—13604) NMR studies of oriented molecules. 
Sinton, S.W. (Lawrence Berkeley Lab., CA (USA)). Nov 
1981. Contract W-7405-ENG-48. 372p. NTIS, PC A16/MF 
A0l. Order Number DE82005258. 

Deuterium and proton magnetic resonance are used in ex- 
periments on a number of compounds which either form liquid 
crystal mesophases themselves or are dissolved in a liquid crystal 
solvent. Proton multiple quantum NMR is used to simplify compli- 
cated spectra. The theory of nonselective multiple quantum NMR 
is briefly reviewed. Benzene dissolved in a liquid crystal are used to 
demonstrate several outcomes of the theory. Experimental studies 
include proton and deuterium single quantum (AM = +-1) and 
proton multiple quantum spectra of several molecules which con- 
tain the biphenyl moiety. 4-Cyano-4'-n-pentyl-di:-biphenyl (SCB- 
di) is studied as a pure compound in the nematic phase. The ob- 
tained chain order parameters and dipolar couplings agree closely 
with previous results. Models for the effective symmetry of the bi- 
phenyl group in 5CB-d;; are tested against the experimental spec- 
tra. The dihedral angle, defined by the planes containing the rings 
of the biphenyl group, is found to be 30 +- 2° for SDB-di:. Experi- 
ments are also described for 4,4’-de-biphenyl, 4,4’ - dibromo-bi- 
phenyl, and unsubstituted biphenyl. 


22689 (PNL-SA—9768) Robust/resistant technique for 
crystal-structure refinement. Nicholson, W.L.; Prince, E.; 
Buchanan, J.; Tucker, P. (Pacific Northwest Lab., Richland, 
WA (USA); National Measurement Lab. (NBS), Washing- 
ton, DC (USA)). Jul 1981. Contract AC06-76RL01830. 43p. 
(CONF- 810810i—1). NTIS, PC A03/MF AOl. Order 
Number DE82004006. 

From International Union of Crystallography Congress 
meeting; Ottawa, Canada (24 Aug 1981). 

A refinement technique is robust if it works well over a 
broad class of error distributions in the data, and resistant if it is not 
strongly influenced by any small subset of the data. Least squares 
possesses neither property. A more robust/resistant procedure is to 
minimize, instead of a simple sum of squared differences, a sum of 
terms of the form (x?/2)[1 - (x/a)? + (1/3) (x/a)*] for absolute 
value x absolute value = a and a*/6 for absolute value x absolute 
value > a. Here x = w/sup 1/2/(absolute value Fo absolute value - 
absolute value F/sub c/ absolute value)/S. S is a measure of the 
width of the error distribution based on the results of the previous 
cycle, and a is a constant chosen so that extreme data do not influ- 
ence the solution. This function behaves like the sum of squares for 
small absolute value x absolute value, but is constant for large abo- 
lute value x absolute value, so that the effect of large differences is 
deemphasized. A least-squares program can easily be modified to 
perform this more robust/resistant procedure. The modified proce- 
dure has been used in a reanalysis of D(+)-tartaric acid data. Re- 
sults show that the technique provides an efficient means for auto- 
matic screening of least-squares results for good data sets. If the re- 
sults don’t agree with least squares it suggests systematic effects. 


22690 Optical properties of molecules chemisorbed on the 
Ni (111) surface. Robota, H.J.; Whitmore, P.M.; Harris, C.B. 
(Department of Chemistry and Materials and Molecular Re- 
as Division of Berkeley Berkeley Laboratory, Univer- 

of California, Berkeley, California 94720). Journal of 
Ci emical Physics; 76: No. 4, %4692-1705(15 Feb 1982). 

The adsorption of a series of molecules on Ni (111) is stud- 
ied by UV visible spectroscopic ellipsometry. The spectra were 
analyzed within a simple dielectric model. Chemisorption of mole- 
cules on the Ni (111) surface produces a peak in the overlayer opti- 
cal response at 4.2 eV. This absorption peak is attributed to the se- 
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lective enhancement of bulk interband excitations resulting from 
perturbations of the metal orbitals upon chemisorption. 


22691 Mechanism of thermolysis of endoperoxides of aro- 
matic compounds. Activation parameters, magnetic field, and 
isotope effects. Turro, N.J.; Chow, M.F.; Rigaudy, 
J. (Columbia Univ., New York, . Journal of the Ameri- 
can Chemical Society; 103: No. 24, 218-7224(2 Dec 1981). 
A mechanistic investigation has been of the thermolysis of 
several endoperoxides of anthracenes and naphthalenes which pro- 
duce molecular oxygen and the parent aromatic species quantita- 
tively. Qualitative thermochemical measurements in the solid state 
indicate that in all the cases studied, the reactions were endother- 
mic. This situation appears to be valid in solution also. Clean first- 
order kinetics were observed for these thermolyses. Activation pa- 
rameters were derived from the temperature dependence of the 
first-order rate constants. The primary yields of singlet molecular 
oxygen (Os) from the several endoperoxides were determined, and 
a correlation was discovered between the A factors (AS** values) 
for thermolysis and the yield of *O,. It was found that high A fac- 
tors (positive AS** values) correlated with relatively low yields of 
10,2, and that low A factors (slightly negative or near zero AS** 
values) correlated with nearly quantitative yields of ‘Oz. These two 
results are interpreted in terms of a diradical mechanism which 
leads to low yield of 'O: and a concerted mechanism which leads 
to quantitative yields of ‘Oz, respectively. This interpretation is 
consistent with the observation of a magnetic field effect on the 
yield of 'O, from endoperoxides whose thermolyses proceed with 
positive AS** values and the absence of a magnetic field effect on 
the yield of 'O/sub i/ endoperoxides whose thermolyses proceed 
with near zero AS** values. Further support for the occurrence of 
a diradical mechanism is available from the demonstration of a spe- 
cial *7O isotope effect on the thermolysis of an endoperoxide which 
is postulated to undergo thermolysis principally via a diradical in- 
termediate. The thermolysis of endoperoxides which decompose 
mainly by a diradical mechanism yields triplet molecular oxygen 
that is selectively enriched in ‘70. 


1-silacyclopent-3-en-1-ylidene, 
from the reactions of silicon atoms, 
synthon. cL: P.P.; Chen, Y.S.; Helfer, A.P.; Konieczn 
S.; Ma, E.C.L.; Mo, 'S.H. (Washington Univ., "Saint Loui, 
MO). Journal of the American Chemical Society: 103: No. 24 
7344-7345(2 Dec 1981). 

It is now possible, however, to generate 1-silacyclopent-3-en- 
1-ylidene (1) directly, and it reacts with butadiene to form in high 
yield a product which we have also found from recoiling silicon 
atoms and from the cocondensation of silicon vapor with the same 
substrate. This paper reports new evidence for the intermediacy of 
(1) in the reactions of silicon atoms, the first fruitful reaction of 
thermally evaporated silicon with a hydrocarbon, and a silicon 
atom synthon. 


22693 Structures of titanacyclobutanes. Lee, J.B.; Gajda, 
G.J.; Schaefer, W.P.; Howard, T.R.; Ikariya, T.; Straus, 
D.A.; Grubbs, R.H. (California Inst. of Tech., Pa — 
Journal of the American Chemical Society; 103: No. 24, 735 
7361(2 Dec 1981). Contract AT03-79ER 10491. 
13C NMR studies were carried out on the structure of the 

tallocyclobut: (Cp):Ti(CH2CH2)CRR’. Results indicate that 
metallocyclobutanes involved in olefin metathesis may be planar 
and symmetrical, and that if this is the case, the source of stereose- ! 
lection in olefin metathesis may result from factors other than the 
conformation puckering of the intermediate. (DLC) 





22694 Theoretical studies of the 1,2-hydrogen shift. 11. 
The controversial barrier height between lene and 
methylsilylene. Yoshioka, rs Schaefer, H.F. III. 


wrence 
Berkeley Lab., CA). Journal of the American Chemical Soci- 
ety; 103: No. 24, 7366-7367(2 1981). 

Owing to the apparent discrepancy between theory and ex- 
periment, the barrier between silaethylene and methylsilylene (SiH 
= CH; — SiH-CHs) was examined at a higher level of theory. A 
set of polarization basis functions was added to each of the four H 
atoms. The transition-state geometry for the silaethylene rearrange- 
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ment was determined at the double-zeta plus polarization self-con- 
sistent-field level of theory. Result is a predicted barrier of 44.7 
kcal, only 0.3 kcal below the DZ SCF barrier height. Therefore, an 
alternate interpretation of the rapid experimental reaction rates of 
Conlin et al. and of Drahnak et al. should be sought. (DLC) 


22695 Enthalpies of hydration of alkenes. 1. The n-hex- 
enes. Wiberg, K.B.; Wasserman, D.J. (Yale Univ., New 
Haven, CT). Journal of the American Chemical Society; 103: 
No. 22, 6563-6566(4 Nov 1981). 

Alkenes undergo a rapid reaction with trifluoroacetic acid 
containing 0.25 M trifluoroacetic anhydride in the presence of a 
strong acid catalyst. The enthalpies of trifluoroacetolysis of the five 
n-hexenes were determined and were corrected to the enthalpies 

ing to the formation of the equilibrium mixture of 2- 
hexyl trifluoroacetate and 3-hexyl trifluoroacetate. The enthalpy 
difference between the latter was determined by measuring the 
equilibrium constant as a function of temperature. The trifluoroace- 
tolysis data may be combined with the measured enthalpies of for- 
mation of the alkenes to derive more precise values for the latter. 
The enthalpies of reaction of water, 2-h 1, and 3-h 1 with 
the reaction solvent were determined, and when combined with the 
other data lead to enthalpies of hydration of the alkenes and the 
enthalpies of formation of the alcohols. 


22696 Preparation of 2,3-dimethylene-2,3-dihydrofurans 
by the flash vacuum pyrolysis of substituted furylmethyl 
esters. Trahanovsky, W.S.; Cassady, T.J.; Woods, T.L. 
(Iowa State Univ., Ames). Journal of the American Chemical 
Society; 103: No. 22, 6691-6695(4 Nov 1981). Contract W- 
7405-ENG-82. 

Pyrolysis of 3-methylfurfuryl benzoate gives a 21% yield of 
3-methyl-4-methylenecyclobutenone and a 24% yield of 
4H,5H,9H, 10H-cycloocta{1,2-b:6,5-b’]difuran (8), the head-to-head, 
[4 + 4] dimer of 2,3-dimethylene-2,3-dihydrofuran (6). A similar 
te Ae | of 2-methyl-3-furylmethyl benzoate (10) gives 8 in 51% 
yield. Low-temperature 'H and *C NMR spectral studies show 
that 6 is the intermediate in the formation of 8. Compound 6 reacts 
with methyl! acrylate to form a mixture of the isomeric Diels-Alder 
adducts. Pyrolysis of 2-methyl-3-furylmethyl-a,a-de benzoate (10- 
de) gives 8-d, via the intermediacy of 6-d2. Pyrolysis of 2,4-di- 
methyl-3-furylmethyl benzoate gives a 43% yield of 3,6-dimethyl- 
4H,5H,9H, 10H-cycloocta[1,2-b:6,5-b’] difuran (13), the head-to- 
head, [4 + 4] dimer of 4-methyl-2,3-dimethylene-2,3-dihydrofuran 
(14). Low-temperature 'H and “C NMR studies show that 14 is 
the intermediate in the formation of 13. Compound 14 can be 
trapped with methyl acrylate to form a 3.1 to 1 ratio of the Diels- 
Alder adducts 15 and 16. The structure proof of 15 and 16 involves 
the conversion of 15 to the commercially available, natural product 
menthofuran and 16 to isomenthofuran, which is synthesized by an 
independent route. 





22697 pe ye mig dR FS 
mechanisms. 


elucidating reaction Identification of C;H;~ 
structural isomers by multiphoton electron detachment using 
a low-power infrared laser. Wight, C.A.; Beauchamp, J.L. 
(California Inst. of Tech., Pasadena). Journal of the Ameri- 
can ae Society; 103: No. 21, 6499-6501(21 Oct 1981). 

The infrared multiphoton electron detachment (MED) spec- 
tra of isomeric C;H;~ ions obtained with a low-power CW CO, 
laser are presented. The MED technique has been used to probe 
the mechanisms of the ion-molecule reaction in the gas phase to 
show that the deprotonation of 2,5-norbornadiene by CHsO7 is ac- 
companied by structural rearrangement to benzyl and cyclohepta- 
trienyl anions. Reaction schemes are proposed. (BLM) 


22698 Activation of carbon monoxide by carbon and 

oxygen coordination: Lewis acid and proton induced reduction 

of carbon monoxide. Shriver, D.F. (Northwestern Univ., Ev- 

anston, IL). pp 1-18 of Catalytic activation of carbon mon- 

oxide. Ford, P.C. (ed.). Washington, DC; American Chemi- 
cal Society (1981). 

From 180. American Chemical Society meeting/2. chemical 

of the North American Continent; Las Vegas, NV, USA 

(24 fag 

paper the author presents the results of studies at 

Northwestern which were designed to provide clear-cut evidence 
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for bifunctional CO activation in molecular systems and to provide 
information on the important chemical variables in these reactions. 
He first describes Lewis acid promotion of the alkyl migration (CO 
insertion) reaction, including recent results on the combination of 
this acid promoted alkyl migration reaction with CO reduction. 
This repetitive sequence of CO insertion and carbonyl reduction 
provides a means of building hydrocarbon chains under mild condi- 
tions. Finally, proton induced CO reduction is described, and the 
most recent mechanistic information on this reaction is presented. 
As a prelude to these discussions, two fundamental reactions, elec- 
trophilic and nucleophilic attack of coordinated CO are outlined. 45 
references. 


22699 Experimental and theoretical studies of mecha- 
nisms in the catalytic activation of carbon mon- 
oxide. Feder, H.M.; Rathke, J.W.; Chen, M.J.; Curtiss, L.A. 
(Argonne National Lab., IL). Pp 19-34 of Catalytic activa- 
tion of carbon monoxide. Ford, P.C. (ed.). Washington, DC; 
American Chemical Society ( 1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 


(24 —— 

ed investigation of the hydrogenation of the carbon 
monoxide molecule, as homogeneously catalyzed by the 
HCo(CO)4/Co2(CO)s system, reveals that the reactions proceed 
through mononuclear transition states and intermediates, many of 
which have established precedents. The major pathway requires 
neither radical intermediates nor free formaldehyde. The observed 
rate laws, product distributions, kinetic isotope effects, solvent ef- 
fects, and thermochemical parameters are accounted for by the pro- 
posed mechanistic scheme. Significant support of the proposed 
scheme at every crucial step is provided by a new type of semi- 
empirical molecular-orbital calculation which is parameterized via 
known bond-dissociation energies. The results may serve as a start- 
ing point for more detailed calculations. Generalization to other 
transition-metal catalyzed systems is not yet possible. 30 references. 


22700 Heterobimetallic carbon monoxide hydrogenation: 
hydrogen transfer to coordinated acyls: the molecular struc- 
ture of (C.HL).Rel (CsH.).2rCH (OCHCH.). Marsella, J.A.; 
Huffman, J.C.; Caulton, K.G. (Indiana Univ., Bloomin n). 
pp 35-51 of Catalytic activation of carbon monoxide. Ford, 
(s6 (ot). Washington, DC; American Chemical Society 
81). 

From 180. American Chemical Society meeting/2. chemical 

congress of ’ North American Continent; Las Vegas, NV, USA 


(24 — 

structure determination affirms the spectroscopic indi- 
cation that the product of the reaction of Cp,Zr[C(O)Me]Me and 
Cp2ReH involves geminal addition of the Re-H bond to the electro- 
philic acetyl carbon. The unique Zr-O bond in Cp2Zr[C(O)Me]Me 
is retained in this reaction, suggesting that it contributes to the driv- 
ing force for this facile reduction of carbon monoxide. To our 
knowledge, this is the first definitive example of an insertion of an 
acetyl carbon into an M-H bond and we are continuing our investi- 
gation of the importance of such insertions in Fischer-Tropsch syn- 
theses. 33 references. 


22701 Unusual carbon monoxide activation, reduction, 
and homologation reactions of 5f-element ics: the 
of carbene-like dihaptoacyls. Fagan, P.J.; Maatta, 
E.A.; Marks, T.J. (Northwestern Univ., Evanston, IL). Pp 
53-78 of Catalytic activation of carbon monoxide. Fo: 
tise ane Washington, DC; American Chemical Society 
From 180. American Chemical Society meeting/2. chemical 
congress of ~y North American Continent; Las Vegas, NV, USA 


(24 — 

article reviews recent results on the chemical, spectral 
and structural properties of bis(pentamethylcyclopentadienyl) thor- 
ium and uranium dihaptoacyl complexes produced by migratory in- 
sertion of carbon monoxide into actinide-carbon sigma bonds. The 
high coordinative unsaturation and oxygen affinity of the ligation 
environment produces a marked perturbation of the bonding and 
reactivity toward that of a coordinated oxycarbene: M(eta?-OCR). 
Reactivity patterns observed include hydrogen atom and trimethyl- 
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silyl migration to the acyl carbon, as well as coupling with addi- 
tional carbon monoxide to produce a dimeric complex of the ene- 
dionediolate ligand, OC(R)\(anti O)C=C(anti O(R)CO. The dihap- 
toacyls insert into the Th-H bond of {Th{(CHs)sCs pHa. For 
Th{(CHs)Cehleta®-COCHsC(CHs)s]CL, this results, via 8-hydride 
elimination, in catalytic isomerization to Th{(CHs)sCs]}:-[trans- 
OC(H)=C(H)C(CHs)s]. In the presence of hydrogen gas, the hy- 
dride catalytically hydrogenates the dihaptoacyls to alkoxides 
(M(eta?~COR)--M-OCH2R). Mechanistic studies include kinetic 
measurements as well as isotopic labelling and stereochemical anal- 
ysis. 102 references. 


22702 Chemistry of the water gas shift reaction catalyzed 
by rhodium complexes. Yoshida, T.; Okano, T.; Otsuka, S. 
(Osaka Univ., Toyonaka, Japan). pp 79-93 of Catalytic acti- 
vation of carbon monoxide. Ford, P.C. (ed.). Washington, 
DC; American Chemical Society ( 1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 mo ~ 

¢ logical basis for employing metal carbonyls as catalysts 
would be the CO activation through coordination which facilitates 
nucleophilic attack by water or OH™. The key step then may be the 
formation of a hydroxy-carbonyl species followed by the reversible 
reaction of B-hydrogen elimination. M*CO + HxO — MCOOH + 
H* MCOOH — MH + COs. Another important elemental reaction 
associated with Ha generation would be reduction of protons repre- 
sented by the reversible reaction, MH + H* — M* + He (4). A 
new approach is proposed based on a different strategy to induce 
two electron transfer from a low valent metal compound to a water 
molecule leading to a hydrido-hydroxo-metal species M + HzO — 
MH(OH). The nucleophilic attack of OH™ on a coordinated CO is 
expected to be more facile compared to the neutral water molecule. 
In this paper, the authors briefly describe first of all the Pt[P(i- 
Pr)s]s-catalyzed water gas shift (wgs) reaction (4). In comparison 
with the PtLs reaction, a perspective view of RhHLs (L=P(i-Pr)s)- 
catalyzed wgs reaction is also presented. 


22703 Water gas shift reaction as catalyzed by ruthenium 
carbonyl in acidic solutions. Ford, P.C.; Yarrow, P.; Cohen, 
H. (Univ. of California, Santa Barbara). pp 95-105 of Cata- 
lytic activation of carbon monoxide. Ford, P.C. (ed.). Wash- 
ington, DC; American Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 ~;) 980). 

lutions prepared from Rus(CO):2 in acidic aqueous dig- 
lyme solutions are shown to be catalysts for the water gas shift re- 
action under reasonably mild conditions (100°C, P/sub co/=1 
atm). This system shows an induction period of about six hours 
before constant activity is attained during which the Rus(CO):2 un- 
dergoes complete conversion to another ruthenium carbonyl com- 
plex. In situ nmr studies suggest this species to be the HRuz(CO)s~ 
ion. Kinetic studies show complex rate profiles; however, a key ob- 
servation is that the catalysis rate is first order in P/sub co/ at low 
pressures (P/sub co/<1 atm) but is sharply inhibited by increasing 
P/sub co/ at higher pressures. A catalysis scheme consistent with 
these observations is proposed. 28 references. 


22704 Importance of reactions of oxygen bases with 
metal carbonyl! derivatives in catalysis: homogeneous catalysis 
of the water gas shift reaction. Darensbourg, D.J.; Rokicki, 
A. (Tulane Univ., New Orleans, LA). pp 107-121 of Cata- 
lytic activation of carbon monoxide. Ford, P.C. (ed.). Wash- 
ington, DC; American Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of my North American Continent; Las Vegas, NV, USA 
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carbon monoxide oxidation reaction has received re- 
newed attention largely because of its pivotal role during the homo- 
geneous catalysis of the water gas shift reaction (WGSR) by a vari- 
ety of metal carbonyls. In this paper the reaction processes of im- 
portance to the homogeneous catalysis of the WGSR utilizing 
metal carbonyls are discussed. Particular emphasis is placed on the 
relative rates of oxygen-exchange vs. metal-hydride bond formation 
for several metal carbonyls; including group 6b metal carbonyls and 
derivatives thereof, Fe(CO)s, and Rus(CO):2. Summarized are the 
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authors’ recent investigations on the species present in solution and 
their reactivity patterns during the homogeneous catalysis of the 
WGSR by group 6b metal carbonyls under mild reaction conditions 
(1 atmosphere CO pressure and temperature = 100°C). 29 refer- 
ences. 
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132 of Catalytic activation of carbon monoxide. Ford, P.C. 

(ed.). Washington, DC; American Chemical Society (1981). 
From 180. American Chemical Society meeting/2. chemical 
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water gas shift reaction is used extensively in industry 
to increase the hydrogen content of water gas (synthesis gas) 
through the reversible reaction of carbon monoxide (CO) with 
water according to the following equation: CO + H:O — Hs + 
CO;. Current industrial practice for carrying out this reaction in- 
volves heterogeneous catalysts at relatively high temperatures, e.g., 
Fe,O3/Cr2Os above 300°C. However, relatively recent work has 
shown that the water gas shift reaction can also be carried out at 
considerably lower temperatures (below 200°C) using various metal 
carbonyl complexes as homogeneous catalysts. Thus a variety of 
platinum metal derivatives are active water gas shift reaction cata- 
lysts including ruthenium carbonyls, rhodium carbonyls, platinum- 
tin complexes, and phosphine-platinum(O) complexes. In 1978 we 
reported that several carbonyl derivatives of more abundant metals 
(iron, chromium, molybdenum, and tungsten) reacted with base to 
give active water gas shift reaction catalysts. Subsequent work led 
to a detailed study on the kinetics of the water gas shift reaction 
catalyzed by Fe(CO)s in the presence of base. More recently we 
have extended such detailed kinetic studies to similar catalysts de- 
rived from the Group VI metal carbonyls M(CO)s (M = Cr, Mo, 
and W). This paper summarizes the results obtained with the mono- 
nuclear carbonyls of iron and the Group VI transition metals and 
compares the kinetics of these two water gas shift catalyst systems. 
22 references. 


: applications of 
gas shift reaction. Thomson, WJ; Laine, R.M. (SRI Inter- 
national, Menlo Park, CA). p Pp 133-145 of Catalytic activa- 


tion of carbon monoxide. Ford, P.C. (ed.). Washington, DC; 
American Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 an eS 

use of the complexity of the rhodium-catalyzed reduc- 
tion of benzaldehyde to benzyl alcohol with CO and H,0, it is not 
possible to fully elucidate the mechanism of catalytic reduction 
given the extent of the kinetic studies performed to date. However, 
from the results several important conclusions about the reaction 
mechanism for benzaldehyde hydrogenation and several related re- 
actions were drawn. Some of these are: decreasing the rhodium 
concentration resulted in considerable increases in turnover fre- 
quencies; effects of changes in KOH concentration on catalyst ac- 
tivity for benzaldehyde reduction are complex; effects of benzalde- 
hyde concentrations on turnover frequency are anomalous, but the 
authors concluded that the aldehyde is involved in the rate deter- 
mining step even though the concentration study does not support 
i gi presence; it seems extremely possible that metal-oxygen bonded 
intermediates form in the rhodium-catalyzed reduction of carbon- 
oxygen double bonds, and that catalytic intermediates such as M- 
CHR-OH are not viable for carbon-oxygen double bond hydroge- 
nation or methanol synthesis (R =H). 22 references. 


22707 Electrophile-induced disproportionation of the neu- 
tral formyl ee ee isolation and 

es @6soof rhenium methylidene ([(eta- 
PTL )ReCNOMPPhsCHa)}" PF,~. Gladysz, J.A.; Kiel, 
W.A.; Lin, G.Y.; Wong, W.K.; Tam, W. (Univ. of Califor- 
nia, Los Angeles). BP ed "147-164 of Catalytic activation of 
carbon monoxide. Ford, P.C. (ed.). Washington, DC; 
American Chemical Society (1981). 
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From 180. American Chemical Society meeting/2. chemical 
of the North American Continent; Las Vegas, NV, USA 


(24 — 

described in this paper have convincingly 
demonstrated that the formyl ligand in (eta- 
CsHs)Re(NO)(PPhs)((CHO) can be easily converted to a methyl 
ligand without the addition of an external reducing agent. This re- 
duction, which is accompanied by a stoichiometric amount of 
formyl oxidation, occurs well below room temperature. With 
regard to the relationship of these reactions to catalytic CO reduc- 
tion, three points should be raised: (1) both heterogeneous and ho- 
mogeneous CO reduction catalyst recipes often contain electrophi- 
lic components such as silica supports, metal oxides, and AlCls; (2) 
there is substantial hydride mobility associated with homogeneous 
formyl complexes, therefore, the generation of small quantities of 
catalyst-bound formyls might be accompanied by a similar electro- 
phile-induced disproportionation; (3) the reactions of (eta- 
CsHs)Re(NO)(PPhs)(CHO) described were stoichiometric in elec- 
trophile E* X~. In each case, an E-O-E and two (metal)* X~ species 
were formed. It is possible that electrophilic species might also fa- 
cilitate the generation of catalyst-bound formyls. The use of homo- 
geneous model compounds in this study has enabled the discovery 
and elucidation of a new formyl reduction mechanism which merits 
serious consideration as a reaction pathway on certain CO reduc- 
tion catalysts. 37 references. 


22708 Hydrogenation of carbon monoxide on alumina- 
supported metals: a tunneling spectroscopy study. Kroeker, 
R.M. (IBM Research Lab., San Jose, CA); Hansma, P.K.; 
Kaska, W.C. pp 203-212 of Catalytic activation of carbon 
monoxide. Ford, P.C. (ed.). Washington, DC; American 
Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress iy North American Continent; Las Vegas, NV, USA 


(24 _— 

report is about the application of tunneling spectros- 
copy in identifying the reaction intermediates that are formed on 
the catalyst surface during hydrogenation of CO on alumina sup- 
ported metals. Tunneling spectroscopy is a vibrational spectroscopy 
that presents information about the system being studied in much 
the same way as do infrared and raman spectroscopy. The selection 
rules of tunneling are very weak; the spectrum observed consists of 
both the infrared and raman allowed vibrations. This similarity be- 
tween techniques invites comparison of the results obtained in this 
work with those of previous infrared studies. From such compari- 
sons it is possible to say that all three techniques find the observa- 
tion of submonolayers of hydrocarbons to be technically demand- 
ing. No experimental method is yet available that allows the com- 
plete determination of all reaction pathways on a catalyst surface. 
Inelastic Electron Tunneling Spectroscopy (IETS) measures the en- 
ergies, and thus the frequencies, of the normal modes of vibration 
of molecules that are incorporated in order near the insulator of a 
metal-insulator-metal tunnel junction. In this work all junctions are 
made with an al i oxide-dopant-lead structure, 
where the dopant consists of small metal particles of rhodium, 
cobalt and iron that are exposed to CO and hydrogen. Differential 
spectra of CO chemisorbed on each of these metals on alumina sup- 
ports are presented and discussed. These spectra were taken before 
an 7 heating the system to 420 K in hydrogen. 17 references. 
A 


22709 Hydrogenation of carbon monoxide to methanol 
and ethylene glycol by homogeneous ruthenium catalysts. 
Dombek, B.D. (Union Carbide Corp., Charleston, WV), 
213-223 of Catalytic activation of carbon monoxide. WY). pp 
tise : >. Washington, DC; American Chemical Society 
From 180. American Chemical Society meeting/2. chemical 
congress of the North Amcrican Continent; Las Vegas, NV, USA 
(24 ang § 980). 
lutions of Rus(CO):2 in carboxylic acids are active cata- 
lysts for hydrogenation of carbon monoxide at low pressures 
(below 340 atm). Methanol is the major product (obtained as its 
ester), and smaller amounts of ethylene glycol diester are also 
formed. At 340 atm and 260°C a combined rate to these products 
of 8.3 x 10~* turnovers s~' was observed in acetic acid solvent. 
Similar rates to methanol are obtainable in other polar solvents, but 
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ethylene glycol is not observed under these conditions except in the 
presence of carboxylic acids. Studies of this reaction, including in- 
frared measurements under reaction conditions, were carried out to 
determine the nature of the catalyst and the mechanism of glycol 
formation. A reaction scheme is proposed in which the function of 
the carboxylic acid is to assist in converting a coordinated formal- 
dehyde intermediate into a glycol precursor. 28 references. 


22710 Syngas homologation of aliphatic carboxylic acids. 
i J.F. (Texaco Chemical Co., Austin, TX). pp 225- 
241 of Catalytic activation of carbon monoxide. Ford, P.C. 
(ed.). Washington, DC; American Chemical Society (1981). 
From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 fg 
this paper the syngas homologation of carboxylic acids 
via ruthenium homogeneous catalysis is discussed. This novel ho- 
mologation reaction involves treatment of lower MW carboxylic 
acids with synthesis gas (CO/Hz2) in the presence of soluble ruthen- 
ium species, e.g., RuOz, Rus(CO)i2, HisRus(CO)i2, coupled with 
iodide-containing promoters such as HI or an alkyl iodide 
CHsCOOH + CO/H: — C/sub n/H/sub 2n+1/COOH. Where 
acetic is the starting acid (eq. 1), homologation selectively yields 
the corresponding Cs+ aliphatic carboxylic acids. Since acetic acid 
is itself a syngas chemical derived from methanol via carbonylation, 
this means the higher MW carboxylic acids generated by this tech- 
nique could also be built exclusively from CO/H2 and would there- 
by be independent of any petroleum-derived coreactant. The scope 
and mechanism of carboxylic acid homologation is examined here 
in relation to the structure of the carboxylic acid substrate, the con- 
centration and composition of the ruthenium catalyst precursor and 
iodide promoter, synthesis gas ratios, as well as ™C labelling stud- 
ies and the spectral identification of ruthenium iodocarbonyl inter- 
mediates. 15 references. 


22711 Decarbonylation of aldehydes using ruthenium(ID 
yrin catalysts. Domazetis, G.; James, B.R.; Tarpey, B.; 
Dolphin, D. (Univ. of British Columbia, Vancouver). pp 
243-252 of Catalytic activation of carbon monoxide. Ford, 
(i981 ‘and Washington, DC; American Chemical Society 
From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 
ing studies on ruthenium(II) porphyrins containing terti- 
ary phosphine ligands, we discovered several complexes that readi- 
ly abstracted carbon monoxide from oxygen-containing organics, 
particularly aldehydes. A stoichiometric decarbonylation of coordi- 
nated NN-dimethylformamide (dmf) within a Ru(TPP)(dmf), com- 
plex (TPP = dianion of tetraphenylporphyrin) had been observed 
previously, and this could be made catalytic after photolytic re- 
moval of CO from the resulting Ru(TPP)(CO)L complex, L being 
dmf, or possibly NHMez the decarbonylation product. Stcichiome- 
tric decarbonylation of aldehydes and acid chlorides can be 
achieved readily using platinum metal complexes, but difficulties 
are encountered in displacing the coordinated CO either thermally 
or photolytically, and few cases of catalytic decarbonylation have 
been reported. We recently reported briefly on an extremely effi- 
cient thermal catalytic decarbonylation of aldehydes using a system 
based on Ru(TPP)(PPhs), and report here further studies on this 
system and one based on Ru(TPP)(CO)(/sup b/Bu2POH). Al- 
though the mechanistic details will be difficult to elucidate, the 
catalytic system, operating at ambient thermal conditions, appears 
to have considerable potential in synthesis for removing CO groups 
from aldehyde moieties of sensitive organic compounds. 17 refer- 
ences. 


22712 Reactions of (eta-C;H;)2NbHs with metal carbon- 
yls: selective reduction of carbon monoxide to ethane. La- 
binger, J.A.; Wong, K.S. (Univ. of Notre Dame, IN). pp 
253-264 of Catalytic activation of carbon monoxide. Ford, 
(ist ‘ane Washington, DC; American Chemical Society 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Aug 1980). 





Initial investigation of hydrogenating Cp2NbH(CO) resulted 
in methane formation only at 130°C or higher. In order to get a 
more reactive system, a mixed system consisting of an early transi- 
tion metal hydride which is nucleophilic plus a more electrophilic 
metal carbonyl complex was necessary. The reactions of CpzNbHs 
with a variety of metal carbonyls (chromium, molybdenum, tung- 
sten, manganese, iron, ruthenium and cobalt) are examined and re- 
sults are discussed. The reactivity of these metal hydride-metal car- 
bonyl reactions can be correlated with the nature of the reactants in 
a manner consistent with the proposed mechanism: nucleophilic 
attack by hydride on coordinated CO. Thus reactions involving the 
highly nucleophilic group IV hydride, Cp’2ZrHs, are much faster 
than those of group V metal hydrides. On the other hand, the rela- 
tively electrophilic neutral binary metal carbonyls all react with 
Cp.NbHs under mild conditions (20 to 50°C), whereas more elec- 
tron-rich complexes such as cyclopentadienylmetal carbonyls 
(CpzNbH(CO), CpV(CO)) or anionic carbonyls (V(CO).~) show 
no reaction under these conditions. 20 references. (ATT) 


22713 Formation of hydrocarbons by hydridic reduction 
of carbon monoxide on CpFe.(CO). Wong, A.; Atwood, 
J.D. (State Univ. of New York, Buffalo). pp 265-277 of 
Catalytic activation of carbon monoxide. Ford, P.C. (ed.). 
Washington, DC; American Chemical Society (1981). 

From 180. American Chemical Society meeting/2. chemical 
congress of the North American Continent; Las Vegas, NV, USA 
(24 Au mie. 

en Group VI carbonyl complexes were reacted with 
alane or Cp2NbHs reduction of CO to ethylene was noted. Ethyl- 
ene was the primary product of the Cpz2NbHs reduction although it 
subsequently was hydrogenated to ethane. Masters and co-workers 
suggested that ethylene was formed through an alkylidene dimeri- 
zation. To further explore possible mechanisms of carbon-carbon 
bond formation, the reaction of Cpp2Fe.x(CO) with LiAIH, (LAH) 
are examined and results are discussed. This reaction yields hydro- 
carbon products up to butane. By preparing and reducing possible 
intermediates the authors show that an insertion step is important in 
the chain formation and suggest a scheme involving CO insertion 
into a carbene. 32 references. 


22714 Pyrolysis of ethylbenzene: Kinetics and carbon 
deposition. Peacock, S.J.; Reuben, B.G. pp vp of Carbon 
‘80. Preprints. Bad Honnef, Germany; Deutsche Keramische 
Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

The gas phase pyrolysis of ethylbenzene was studied in a 
static reactor in the range 775 to 833 K. Hydrogen and styrene are 
the major products with methane, toluene, ethylene, ethane and 
benzene also being formed. The reaction proceeds via a complex 
free radical chain mechanism. The rate constant k = 14.4 exp (- 
35.300/T)s~* was obtained. This agrees well with previous work in- 
volving toluene and aniline as carriers. At high conversions a range 
of polynuclear aromatic hydrocarbons are detected and a route for 
soot formation involving them is proposed. This is compared with 
the route for benzene pyrolysis. 


22715 Frontiers of free radical chemistry. Pryor, W.A. 
(ed.). New York, NY; Academic Press, Inc. (1980). 385p. 
(CONF-7904183—). Academic Press, Inc., 111 Fifth 
Avenue, New York, NY 10003. 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The papers in this volume represent contributions from 
speakers in the Louisiana State University Exxon Symposium. The 
topics include mechanism of hydrocarbon cracking, oxidation proc- 
esses, inhibition, the theory of organic radical reactions, halogena- 
tions, and organic peroxide chemistry. All, sixteen papers have ab- 
stracts and have been indexed. (ATT) 


22716 Neutral thermochemistry from ionic reactions. 
Brauman, J.I. (Stanford Univ., CA). pp 23-30 of Frontiers 
of free radical chemistry. Pryor, W.A. (ed.). New York, 
NY; Academic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 
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Thermochemistry of reactive neutrals can be obtained by 
combining thermodynamic data for ionic equilibria with electron af- 
finities of the reactive neutrals. Recent advances in gas phase ion 
methodology make this method an attractive alternative way to 
obtain neutral thermochemistry. 


Thermochemistry and kinetics of aromatic radicals. 
Golden, D.M. (SRI International, Menlo Park, CA). pp 31- 
41 of Frontiers of free radical chemistry. Pryor, W.A. Pled.). 
New York, NY; Academic Press, Inc. (1980). 
From Symposium on frontiers of free radical chemistry; 
Baton Rouge, os USA (10 A; An og 1979). 
knowledge of the thermochemistry of aromatic radi- 
PNG pe were: men ager saeramnen tee yor ot 
new techniques is being applied to alleviate this lack of information. 
The goal is the extension of codification and extrapolation tech- 
niques to aromatic systems. 


Molecular distortions and organic reactivity: addi 
tions, cycloadditions, and free radical reactions. Houk, K.N. 
(Louisiana State Univ., Baton Rouge). pp 43-71 of Frontiers 
of free radical chemistry. hie iad WA (ed.). New York, 
NY; Academic Press, Inc. (19 

From Symposium on ‘ie lt of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The author generalizes that neutral hydrocarbons, and most 
likely closed-shell molecules in general, react with electrophiles 
with relatively minor distortions in the transition state. Frontier or- 
bital theory rather accurately predicts the facility and site of reac- 
tions of organic molecules with electrophiles. On the other hand, 
hydrocarbons and neutral closed-shell molecules, in general, must 
substantially distort in order to achieve stabilizing charge-transfer 
interactions with nucleophiles; unadorned frontier orbital is insuffi- 
cient to predict the rates or sites of reaction in such cases. Instead, 
reactions of nucleophiles occur at sites which develop the largest 
vacancy when relatively easy distortions causing substantial LUMO 
energy drops occur. Although this generalization is somewhat 
vague at the moment, we hope that its refinement will lead to a 
deeper and more quantitative understanding of organic reactivity. 


— a in computer modeling: the high-tempera- 

yrolysis of hydrocarbons. Bradley, J.N. (Univ. of 
al England). "PP 73-92 of Frontiers of free radical chem- 
istry. Pryor, W.A. (ed.). New York, NY; Academic Press, 
Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The latest version of the generalized mechanism is certainly 
able to explain quantitatively all the major features of both alkane 
and alkene pyrolysis. Rate constants are reasonably self-consistent 
from one hydrocarbon to the next, although room for improvement 
exists. The relative importance of forbidden isomerizations and of 
methyl radical addition reactions, both with unexpectedly high 
rates, is still not resolved. However, it has not yet proved possible 
to dispense completely with either. 


22720 Homogeneous alkane cracking: the route to quanti- 
tative description to very high conversion. Purnell, J.H. 
(Univ. an of Swansea, Wales, England). pp 93-115 of 
Frontiers of free radical chemistry. Pryor, W.A. (ed.). New 
York, NY; Academic Press, Inc. 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The current status of our understanding of alkane cracking 
mechanisms is outlined and outstanding quantitative problems re- 
garding important chain initiation, propagation and termination re- 
actions identified. The direction of studies leading to resolution of 
these problems is discussed and an early solution is predicted. Illus- 
trations are given of how present knowledge has allowed an excel- 
lent quantitative description of homogeneous n-butane cracking to 
over 90% conversion at tempratures up to nearly 700°C and pres- 
sures to 1 atm, notwithstanding residual problems regarding precise 
values of certain rate parameters. The success of this exercise has 
both academic and industrial implications, which are briefly indicat- 
ed. The important role of alkane cracking studies of the past decade 
in, first, revealing serious deficiencies in theories of chemical reac- 
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tivity and, secondly, defining the direction of future theoretical ac- 
tivity, is stressed. 


22721 Hydrogen transfer catalysis in hydrocarbon pyro- 
lysis. Rebick, C. (Exxon Research and Engin Co., 
Linden, NJ). pp 117-137 of Frontiers of free radical chemis- 
try. Pryor, W.A. (ed.). New York, NY; Academic Press, 
Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 a 1979). 

Inorganic hydrides such as H,S, HCl and HBr (HX) are 
known to alter cracking rates and selectivities in hydrocarbon pyro- 
lysis. They do this by catalyzing the transfer of hydrogen between 
hydrocarbon reactant and free radicals. Such hydrogen transfer ca- 
talysis may have several effects: (1) An increase in reaction rate due 
to catalysis of a rate determining hydrogen transfer step; (2) A 
change in product distribution due to healing of unstable radicals 
by HX before decomposition occurs; and (3) A change in product 
distribution due to changes in the selectivity of hydrogen atom ab- 
straction when HX is present. Such effects have been observed in 
the H2S catalyzed pyrolyses of n-butane, n-hexadecane, 1-dodecene, 
n-butylbenzene and tetralin. 


22722 Gas phase chemistry of carbynes. James, F.C. 
(Univ. of Alberta, Canada); Choi, H.K.J.; Ruzsicska, B.; 
Strausz, O.P.; Bell, T.N. pp 139-169 of Frontiers of free 
radical chemistry. Pryor, W.A. (ed.). New York, NY; Aca- 
demic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

From our limited knowledge of carbyne chemistry, it ap- 
pears that the chemical behavior of carbynes bears a great deal of 
resemblance to that of carbenes. CH(X tilde?7r) may be the most 
reactive ground state radical in organic chemistry with respect to 
the rates at which it reacts with a variety of substrates. Halogen 
substitution, owing to electronic and resonance effects, decreases 
the general reactivity and increases the selectivity of methylidyne. 
One of the main reasons underlying the paucity of reports on car- 
byne chemistry is the fact that the precursors used to date also gen- 
erate other radical species upon photolysis, and the ensuing second- 
ary reactions can make kinetic and mechanistic interpretation diffi- 
cult. It is therefore necessary to explore alternative sources of car- 
bynes and establish optimal photochemical conditions whereby sec- 
ondary reactions can be minimized. The chemical behavior of the 
lowest excited state of methylidyne, is predicted to parallel that of 
the ground (*B;) state of methylene. It would be a challenging task 
to put this prediction to the test of experiment. 


22723 Twenty years of peroxide . Hiatt, R.R. 
(Brock Univ., St. Catharines, Ontario). pp 225-236 of Fron- 
tiers of free radical chemistry. Pryor, W.A. (ed.). New 
York, NY; Academic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

In this chapter free radical reactions of hydroperoxides and 
peroxides are discussed. These are differentiated into unimolecular 
homolysis, bimolecular homolysis, and free radical-induced decom- 
position. Besides these reactions, non-radical reactions of peroxides 
and hydroperoxides, such as electrocyclic decompositions, additions 
of hydroperoxides to aldehydes and ketones, and oxidations with 
hydroperoxides and metal ions are discussed. Clearly, research in 
peroxide chemistry is not over, but a stage has been reached where 
moderately complicated experimental situations can be handled 
with some success. That is, a fair number of the operative reactions 
have been identified and rate constants assigned. Some others still 
require better definition, but that poses no great problem. What is 
needed, perhaps, is more widespread awareness that the data does 
exist, coupled with the competence to use it. 


22724 Inhibition of hydrocarbon autoxidation by some 
sulphur containing transitions metal complexes (1). Howard, 
J.A. (National Research Council of Canada, Ottawa, Ontar- 
io). pp 237-282 of Frontiers of free radical chemistry. Pryor, 
W.A. (ed.). New York, NY; Academic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 
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The aim of this article is to critically review the kinetic and 
product studies that have been performed on sulphur containing 
transition metal complex preventive antioxidants with particular 
emphasis on zinc, nickel and cupric (M) dialkyldithiophosphates (1) 
and dialkyldithiocarbamates (II). The article has been divided into 
three main sections which deal respectively with the kinetics, prod- 
ucts, and mechanisms that have been found and proposed for reac- 
tions of alkylperoxy radicals and alkyl hydroperoxides with 
dialkyldithiophosphates and dialkyldithiocarbamates. Although 
many facets of the chemistry of inhibition of hydrocarbon autoxida- 
tion by transition metal  dialkyldithiophosphates and 
dialkyldithiocarbamates have been established, it is clear that a 
great deal of experimental work is still needed before our under- 
standing of this class of antioxidants is as complete as our under- 
standing of inhibition by H-atom donating alkylperoxy radical scav- 
engers. 


22725 Aliphatic and aromatic free-radical halogenations. 
Traynham, J.G. (Louisiana State Univ., Baton Rouge). pp 
283-296 of Frontiers of free radical chemistry. Pryor, W.A. 
(ed.). New York, NY; Academic Press, Inc. (1980). 

From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 

The effect of substituents on the rate or course of a reaction 
has often been an illuminating line of inquiry about details of reac- 
tion mechanism. Halogen substituents sometimes provide a mixture 
of illumination and irritation because of the mixture of (opposing) 
inductive and resonance effects they may exhibit. The well-known, 
fence-straddling position of halogen substituent effects in electro- 
philic aromatic substitution reactions is illustrative. I want to 
review the effects of a halo substituent on two free-radical haloge- 
nation reactions: substitution in chloroalkanes and substitution in 
bromobenzenes. In both of these studies, the effect of the halo sub- 
stituent on the course of the reaction has provided the illumination 
about details of reaction intermediates or transition states that is the 
goal of any reaction mechanism study. 


22726 Role of polar effects and bond dissociation ener- 
gies (BDE) in radical reactivities: the iodination of toluenes. 
Pryor, W.A.; Church, D.F.; Tang, F.Y.; Tang, R.H. (Lou- 
isiana State Univ., Baton Rouge). pp 355-379 of Frontiers of 
free radical chemistry. Pryor, W.A. (ed.). New York, NY; 
Academic Press, Inc. (1980). 
From Symposium on frontiers of free radical chemistry; 
Baton Rouge, LA, USA (10 Apr 1979). 
is paper reports a new, independent study of the reaction 
of tert-butyl radicals with substituted toluenes; rho is found to be 
0.5 at 80°C, in reasonable agreement with the value we reported 
earlier of 0.99 at 30°C. This confirmation of a positive rho value 
for the reaction of alkyl radicals with toluenes demonstrates that 
ring substituents both affect the bond dissociation energy (BDE) of 
the toluene and stabilize polar resonance structures in the transition 
state. We also report data on the iodination of substituted toluenes 
that allow the rho value for the reaction of iodine atoms with to- 
luenes to be determined; rho is found to be -1.6 at 80°C. These io- 
dination data also allow the calculation of the BDE of the benzylic 
C-H bonds ring-substituted toluenes. We find that electron-donating 
substituents weaken the BDE of the benzylic bond, and that the 
change is about 3 kcal/mole over a unit change in sigma constants. 


22727 Correlation of carboxy! carbon titration shifts and 
pK values. London, R.E. (Los Alamos Scientific Lab., NM). 
Journal of Magnetic Resonance; 38: 173-177(1980). 

Examination of available titration shift data for the carboxyl 
carbons of amino acids, aliphatic carboxylic acids, and peptides sug- 
gests a correlation betweeen the magnitude of the titration shift and 
the carboxyl pKa values. Data for several specific compounds of 
these types are summarized in tabular form. It is emphasized that 
the data correspond to aqueous titration shifts, but analogous results 
may be valid in other solvents. The shifts are assumed to reflect 
change in the protonation state of the ion under essentially constant 
solvent conditions. A physical explanation for the carboxyl carbon 
titration shift is not very well understood, but an explanation for 
the pK-titration shift correlation based in electron delocalization ap- 
pears plausible. (BLM) 
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22728 Study of micelle formation in reversed —— 
systems by positron annihilation techniques. Fucu, 
L.A.; Djermouni, B.; Handel, E.D.; Ache, H.J. (iepinik 

Polytechnic Inst. and State Univ., Blacksburg (USA). ‘Bopt 

try). “PP 857-860 of Yo-denshi shometsu. Hasigu 
RR (Science Univ. . Tokyo (Japan). Faculty of Eneloor 
ing); Fujiwara, K. (eds.). Sendai, 
Metals (1979). 
From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 
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Japan; Japan Inst. of 


REFER ALSO TO CITATION(S) 22558, 22759, 22760, 22764 


22729 (BF-R—63.430-1) Electrochemical conversion of 
carbon monoxide under pressure. Stage 1. Period covered: 
a 1, 1977-July 31, 1978. Behret, H.; Kuhn, W.; Arendt, 

Klawik, R. (Battelle-Institut e.V., Frankfurt am Main 
een F.R.)). Jul 1978. 59p. (In German). 
Fachinformationszentrum Energie, Physik, Mathematik, 
Karlsruhe, Germany, F.R. 

The work on the utilization of carbon monoxide reported 
here has the aim to develop an alternative solution for the economi- 
cal synthesis of various chemical products in case of a bottleneck of 
raw materials. Starting from the idea that the oxidated carbon in 
carbon monoxide mostly looked upon as waste can be made valua- 
ble again by incorporation in C-C bonds and that the electrochemi- 
cal synthesis of squaric acid offers therefore an easy process way, 
reaction of squaric acid and its products describes in the chemical 
literature are compiled and discussed. Some possibilities of techni- 
cal application are explained. 


22730 (LBL—13507) Studies of adsorption at well-or- 
dered electrode surfaces using low energy electron diffraction. 
. (Lawrence Berkeley Lab., CA (USA)). Oct 
1981. Contract W-7405-ENG-48. 3p. (CONF- -8108102—1). 
NTIS, PC A04/MF A0O1. Order Number DE82005256. 

From 5. international summer institute for surface sciences; 
Milwaukee, WI, USA (23 1 ne 1981). 

There are electrochemical reactions where the rate determin- 
ing step is not an electron transfer step, but a purely chemical step, 
such as chemisorption. This is the case, for example, in the classic 
hydrogen electrode reaction, H2 —- 2H* + 2e7, where for the Pt 
group metals the rate is determined by the rate of dissociative che- 
misorption of hydrogen. In reactions of this type, one is seeking 
virtually identical information about the adsorbed state as in hetero- 
geneous catalysis, with the additional complication of the solution 
phase. Thus, studies of adsorbed states have the same important re- 
lationship to physical understanding of reaction paths and kinetics 
in both gas-solid and electrochemical catalysis. A number of re- 
search groups that study the electrode-electrolyte interface have 
developed ex-situ methods for this study. X-ray photoelectron spec- 
troscopy (XPS) has been used extensively for ex-situ analysis of 
electrode surfaces but not for the study of adsorbed or submono- 
layer electrodeposited species. In this review, studies of submono- 
layer structures on electrode surfaces using the combination of clas- 
sical electrochemical methods with low energy electron diffraction 
(LEED) are described. It is shown that by use of this combination 
of techniques the enthalpy and entropy of adsorption onto well-or- 
dered surfaces can be determined directly. The effect of imperfec- 
tions in the surface on adsorption enthalpy can be readily deter- 
mined using stepped surfaces (i.e. ordered periodic imperfections). 
The variation of enthalpy and entropy with coverage on structural- 
ly homogeneous surfaces can provide insight into substrate-adsor- 
bate and adsorbate-adsorbate interactions. 


Determination of the surface composition of lead 
electrode membranes by electron spectroscopy for chemical 
analysis. Kar Chaudhari, S.N. (Univ. of Missouri, Kansas 
City); Chang, F.C.; Cheng, K.L.; Young, V.Y. Analytical 
Chemistry; 53: No. 13, 2048-2053(Nov 1981). Contract PL 
83432; 91322. 

The interfaces between an ion selective electrode (ISE) 
membrane and the internal reference solution and external analyte 
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solution are important in the overall response of solid-state ion-se- 
lective electrodes. Since the surface composition of a solid may 
differ from the bulk composition, we have used electron spectros- 
copy for chemical analysis (ESCA) in order to characterize the sur- 
faces of lead ion selective electrode membranes. Both untreated and 
solution-exposed membranes have been studied. From the latter, 
evidence for the hydration of the outermost monolayers of the 
membrane has been obtained. This implies that ion exchange proc- 
esses are viable and may be an important factor in the overall re- 
sponse of solid-state membrane electrodes. Finally, the effectiveness 
of the use of EDTA and HClO, as cleaning agents for the mem- 
brane has been correlated with changes in the membrane surface 
composition. 


- "ocibation. Bil 7 
chemical or Billaud, D.; Metrot, 
A.; Willmann, P.; gone vp of Carbon 80. Pre- 
prints. Bad Honnef, ty & bed Keramische Ge- 
sellschaft e.V. (1980). in Fres French) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

PF.” ions have been intercalated into pyrographite HOPG 
by chemical or electrochemical oxidation. The graphite is oxidized 
respectively by NO2* ion coming from NO2PFs salt dissolved in 
dry nitromethane, or by electrochemical way with KPFe dissolved 
in propylene-carbonate (PC). X-ray ccm of the compounds formed 
shows that they have similar 001 diffraction diagrams, allowing the 
determination of the identity period along the axis. Relative weight 
uptake leads us to think that PF.~ ions are respectively solvated by 
nitromethane (NM) or propylencarbonate (PC), although inter- 
planar distances do not differ significantly. 


22733 Solvated graphite salts. Preparation, electronic 
conductivity and structure. Besenhard, J.O.; Fritz, H.P.; 
Moehwald, H.; Nickl, J.J. pp vp of Carbon ‘80. rints. 
Bad Honnef, Germany; Deutsche Keramische haft 
e.V. (1980). (In German) 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Solvated graphite salts of the type Csub(n)* 
(solv)sub(y)(anion)~ and (cation)* (solv)sub(y)Csub(n)- were pre- 
pared from natural graphite and carbon fibres by electrochemical 
oxidation and reduction respectively - (solv) represents a polar or- 
ganic solvent. In compounds of maximum intercalation density (in 
general n = 24) there is no dramatic influence of solvent or even 
anion or cation on the electronic conductivity this is indicative for 
high ionicity and similar mobility of electrons and holes. 


ba pee of reaction equilibrium in reactor ma- 
terials by EMF methods. Ullmann, H.; Teske, K.; Reetz, T.,; 
Rettig, D. hh et. fuer Kernforschung, ‘Rossendorf 
bei Dresden (German Democratic Republic)); Cozlov, F.A.; 
Kuznetsov, E.K. (Gosudarstvennyj Komitet po 
owl zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskii Inst.). AE v.1 p. 5273-285 of Thermodynam- 

ics of nuclear materials 1979. Proceedings of an internation- 
al symposium held by the IAEA in Juelich, Federal Repub- 
lic of Germany, from 29 January to 2 February 1979. 
Vienna; IAEA (1980). 

From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany (29 Jan 1979). 

Measurements were made of the chemical activities of 
oxygen and hydrogen in a sodium test loop by means of electro- 
chemical cells with solid electrolytes. The reaction equilibrium of 
oxygen and hydrogen in dilute solution in sodium was investigated. 
The activities of both oxygen and hydrogen decrease with increas- 
ing concentration of the partner in the reaction. From the relation 
between the activity of one component and the analytical concen- 
tration of the partner in the reaction, the equilibrium constant of 
the reaction O+H=OH was determined to be: logKsub(diss)=- 
(1.502+--0.216)-(1356+-140)/T. A discussion of an electrochemical 
cell using a solid electrolyte and an iron membrane which is being 
used to measure the activity of carbon in liquid sodium under car- 
burizing conditions follows. 





40 CHEMISTRY 
4004 Electrochemistry 


Photoelectro-chemical processes on layer lattice 
crystals of MoS,, MoSea, and WSen. Kautek, W. Berlin, Ger- 
many; Technische University (1980). 171p. (In German). 


Thesis. 

The semiconducting transition metal dichalcogenides have 
been studied with regard to their suitability as electrode material in 
the electrochemical conversion of solar energy. It was thus seen 
that not only processes in the phase bowndary layer semiconduc- 
tor/electrolyte play a decisive role in these materials but also the 
particular electronic energy distribution and the mechanism of the 
charge carrier transport. The layer lattice semiconductor possess an 
indirect band gap of about 1 eV. This property brings about losses 
in the energy conversion due to insufficient light absorption and re- 
combination in the interior of the solid. The efficiency of solar cells 
based on these materials in largely determined by the lifetime of the 
minority carriers as their transport mechanism is mainly diffusion. 
The oxidized component of strong oxidants with redox energies 
close to or below the valency band edge, can inject defect electrons 
and hence induce an inversion layer with a subsequent p-n solid 
transition. This situation provides an optimum condition for the 
construction of solar cells as the band schematics automatically ad- 
justs itself to the appropriate low-lying redox system. 


4005 Photochemistry 


REFER ALSO TO CITATION(S) 22717, 22722, 22761 


I phtoelimination from a- 
cycloalkylacetophenones and a polystyrene-bound analogue. 
Wamser, C.C.; Wagner, W. R. (California State Univ., Ful- 
lerton). Journal of the American Chemical Society; 103: No. 
24, 7232-7234(2 Dec 1981). Contract FG02-79ER 10546. 

In order to evaluate the effects of polymer binding on pho- 
toreactivity and other photochemical properties, we have synthe- 
sized a-cyclohexyl-p-methylacetophenone @, a- 
cyclopentylacetophenone (II), and an analogue bound to insoluble 
polystyrene beads (P-I). All undergo type II photoelimination and 
are effective in energy transfer to an added quencher, trans-stilbene. 
Quantitative comparisons show that the polymer binding has little 
effect upon the photoreactivity as long as the polymer is in a swell- 
ing solvent, such as pentane, which allows the necessary molecular 
flexibility. The efficiency of energy transfer is somewhat reduced 
upon polymer binding. 


Photoelectrochemical cells based on hydrogen-atom 
= and electron-transfer reactions in solution: sys- 
tems based on 2-propanol, trialkylamines, a 
methyl viologen. Chandrasekaran, K.; Whitten, D.G. (Univ. 
of North Carolina, Chapel Hill). Journal of the American 
Chemical Society; 103: No. 24, 7270-7275(2 Dec 1981). Con- 
tract AS05-81ER10815. 

This paper reports the linking of well-studied solution photo- 
processes such as hydrogen-atom abstraction by triplet benzophen- 
one from 2-propanol and electron transfer from triethylamine to tri- 
plet benzophenone to proton reduction in aqueous acid via a two- 
compartment photoelectrochemical cell. In each case the intermedi- 
ate reduction of N,N’-dimethyl-4,4'-bipyridinium (methyl viologen, 
MV*) provides a means for circumventing undesirable radical re- 
actions and generating a stable carrier in high overall efficiency. 
The net result is reasonably efficient generation of a photocurrent 
concurrent with the occurrence of an endothermic reaction provid- 
ing products that can in principle be recycled. An interesting aspect 
of this work is the finding that the overall efficiency of these cells 
is enhanced by the photochemical self-sensitization of MV* in the 
presence of 2-propanol or triethylamine and MV*. 


Photochemical transformations. 30. Photosolvoly- 
ho of tenegh Gielen to teettnel coed, 2, Seemeee af oe: 
cited states. Cristol, S.J.; Bindel, T.H. (Univ. of Colorado, 
Boulder). Journal of the American Chemical Society; 103: No. 
24, 7287-7293(2 Dec 1981). Contract AC02-79ER 10366. 

The photosolvolysis of a number of benzyl chlorides in tert- 
butyl alcohol, both as a result of direct irradiation and ketone tri- 
plet sensitization, has been studied. A variety of sensitization and 
quenching techniques have been used. The results obtained are ra- 
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tionalized by the assumption that there are two triplet states of the 
benzyl chlorides accessible in these experiments-one a short-lived 
upper state, which leads to solvolysis product, and another a long- 
lived (lower energy) state, which reverts to ground-state reactant. 
Consistent with this idea, m-methoxybenzyl chloride is shown to 
quench the photoreactions of benzophenone with benzhydrol with- 
out the formation of a significant amount of reactive species. The 
effects of wavelength on the reactions of p-acetobenzyl chloride are 
measured and discussed in terms of the two-triplet concept. 


Quenching, radical formation, and disproportiona- 
en te On teen of 4-carboxybenzophenone by 4 
carboxybenzhydrol, hydrazine, and hydrazinium ion. Inbar, 
S.; Linschitz, H.; Cohen, §.G. (Brandeis Univ., Waltham, 
MA). Journal of the American Chemical Society; 103: No. 24, 
7323-7328(2 Dec 1981). Contract EY-76-S-02-3117. 

Laser flash and steady irradiation studies have been carried 
out on the 4-carboxybenzophenone (CB)-4-carboxy-benzhydrol 
(CBHg) and CB-hydrazine systems over the pH range 5.8 to 12. In 
reaction with CBHe, CB triplet is quenched in part by the carboxy- 
late, k/sub q/ = 4 x 10° M~'s~+ total reaction, kk = 3.0 x 10’ 
M~'s~* leads to the ketyl radical CBH, phi = 1.7. Absorption spec- 
tra were recorded for CB triplet, A/sub max/ = 535 nm (€ = 6600 
M™~' cm"), for CBH, A/sub max/ = 570 nm (€ = 5500), and for 
the radical anion CB~, A/sub max/ = 660 nm (€ = 8100). The pKa 
ofCBH was determined, 8.2. Rate constants were determined: for 
combination of CBH to pinacol, 2kse = 1.8 x 10° M~'s~+ for reac- 
tions of CBH with CB™, k; = 1.1 x 10° M~'s~+ for disproportiona- 
tion of 2CB™, 2ks = 9.8 x 10° M~'s~*. Factors to convert observed 
yields of photoreduction by hydrazine to yields of ketyl radical 
leading to pinacol and hydrol were determined from effects of pH 
on quantum yields of reduction of CB by CBHs. Reduction of CB 
triplet by neutral hydrazine occurs with k/sub ir/ = 6.8 x 10° 
M~'s~}, forming ketyl radical with phi = 1.0, measured relative to 
the CBHy2 reaction. The reaction with protonated hydrazine is 
slower, k’/sub ir/ = 4.4 x 10° M~'s~*. Computer simulation, using 
the measured rate constants, pK/sub a/ and primary yields, and lit- 
erature constants for pure hydrazine systems, leads to calculated re- 
duction yields very similar to the observed values, with phi/sub 
ketyl/ = 0.0 for reaction of triplet with protonated hydrazine, and 
ratios of rate constants for ketyl-hydrazyl disproportionations ap- 
propriately close to unity. 


22740 Kinetics of gas phase tetramethyldioxetane decom- 
position and chemiluminescence. Cannon, B.D.; Crim, F.F. 
(Univ. of Wisconsin, Madison). Journal of the American 
Chemical Society; 103: No. 22, 6722-6726(4 Nov 1981). 

Pulsed-laser excitation of overtone vibrations or a weak elec- 
tronic transition in gas-phase tetramethyldioxetane in combination 
with temporally and spectrally resolved detection of decomposition 
product luminescence reveals the presence, along with electronical- 
ly excited acetone, of an additional emitting species which is not 
observed in solution studies. The emission is at shorter wavelengths 
than the acetone phosphorescence, and the emitting species has a 
zero-pressure decay rate of 0.019 +- 0.014 ys~* The rapid colli- 
sional quenching which occurs on roughly every other encounter 
(k/sub q/ = 5.6 ys™' torr™*) explains the inability of solution meas- 
urements to detect this feature of the tetramethyldioxetane decom- 
position kinetics. This newly observed component is likely to 
extend the interpretation of gas-phase decomposition experiments 
using infrared multiphoton absorption or collisions with fast Xe 
atoms to excite tetramethyldioxetane. 


22741 Direct determination of the rate cartes 9 for the 
reaction of molecular oxygen with a cobalt(II) ammine com- 
plex. Natarajan, P. (Univ. of Notre Dame, IN). Jnorganica 
Chimica Acta; 45: L199-L200(1980). 

The reaction between a cobalt(II) ammine complex, pro- 
duced photochemically as a transient species in acetonitrile solu- 
tion, and molecular oxygen studied by flash photolysis is reported. 
The formation of the transient species was not noted in deaerated 
solutions, nor was there a reaction noted between the transient spe- 
cies and oxygen in water solutions. In acetonitrile, molecular 
oxygen and the transient species formed a 1:1 complex which 
slowly underwent dimerization and other secondary reactions. Rate 
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constants for the initial rapid reaction was found to be 5.5 x 
10-*s~*, (BLM) 
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REFER ALSO TO CITATION(S) 21015, 22542, 22543, 22697, 22715, 22722, 
22750, 23024 


22742 (PB—81-874190) Effects of electron beam irradia- 
tion on polymers, January, 1973-August, 1981 (citations from 
the Rubber and Plastics Research Association Data Base). 
Report for Jan 73-Aug 81. (National Technical Information 
Service, Springfield, VA (USA)). Aug 1981. 80p. NTIS PC 
NO1/MF NO1. 

Electron beam irradiation as it affects polymers is described 
in this bibliography from global sources. Topics discussed include 
polymeric lymerization, ink drying, and ad- 
hesive curing. (Contains 74 citations fully indexed and including a 
title list.) 


22743 Rates of conformational changes in the anion radi- 
cals of bianthrones. Neta, P.; Evans, D.H. (Univ. of Notre 
Dame, IN). Journal of the American Chemical Society; 103: 
No. 24, 7041-7045(2 Dec 1981). 

Bianthrone and its 3,3'-dimethyl, 3,3’-dimethoxy, and 1,1’-di- 
methyl derivatives were studied by pulse radiolysis in i-PrOH-water 
solutions. One-electron reduction of the low-temperature A form of 
each of these bianthrones leads to the formation of the anion radi- 
cals A~ which then undergo a conformational changes into B™, the 
anion radical of the high-temperature B form. Subsequently, B™ un- 
dergoes second-order disproportionation to yield B and BH™ 
(bianthronyl). The absorption spectra of A~ and B™ exhibit maxima 
around 560 and 460 nm, respectively. The rates of the conforma- 
tional change A~ — B™ were found to be 7 x 10‘s~* for bianthrone 
and 3,3’-dimenthylbianthrone, 1.7 x 10‘s~* for the 3,3’-dimethoxy 
derivative, and only 1.1 x 10*s~* for the sterically hindered 1,1'-di- 
methylbianthrone. 


22744 ESR spectra and structure of the perchloryl flu- 
oride radical anion (FC1Osp): A 33 valence electron radical 
with Cso symmetry. Hasegawa, A.; Williams, F. (Univ. of 
Tennessee, Knoxville). Journal of the American Chemical So- 
ciety; 103: No. 24, 7051-7054(2 Dec 1981). 

The isotropic and anisotropic ESR spectra of FCIO;~ have 
been observed, the former in the SF. matrix and the latter in both 
the FCIO; and (CHs),Si matrices. The isotropic hyperfine coupling 
constants derived from the anisotropic parameters agree with the 
values (a = 656 MHz, *7a = 546 MHz, %a = 726 MHz) ob- 
tained from the isotropic spectrum. Moreover, the analysis of the 
anisotropic spectrum reveals that the chlorine and fluorine hyper- 
fine tensors have cylindrical symmetry with their largest principal 
values lying along the same principal axis. This result rules out a 
trigonal-bipyramidal structure for this 33 valence electron radical 
but is entirely consistent with a CsV structure in which the Cl-F 
bond represents the symmetry axis (z). Most of the spin density is 
concentrated in the antibonding o/sub Cl-F/* orbital which is 
composed of the 3s and 3p/sub z/ orbitals of chlorine (p/sub 3s/ = 
0.14, p/sub 3p/ = 0.40) in combination with the 2p/sub z/ orbital 
of fluorine (p = 0.35). These results are in qualitative agreement 
with CNDO/2 calculations which also show that the Cl-F bond is 
longer in the radical anion than in the parent molecule. As expected 
from a consideration of its electronic structure, FClO;~ dissociates 
to give the neutral ClO; radical which has been detected in the SF 
matrix. 


22745 Atom motion observed at various temperatures 
with a fast scan. Hainfeld, J.F.; Wall, J. (Brookhaven Na- 
tional Lab., Upton, NY). 678-679 of 38th Annual Pro- 
ceedings of the Electron Microscopy Society of America. 
Bailey, G.W. (ed.). San Francisco, CA; American Society 
of Electron saesonine USE (1980). 
From 38. Annual Proceedings of the Electron Microscopy 
oes of — San Francisco, CA, USA (1980). 
thin carbon film was treated with uranyl acetate solution. 
A pm. scan produced an initial flurry of atom activity during the 
first 3 to 5 seconds of beam irradiation, after which the heavy 
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atoms stabilize and subsequent motion is less frequent. These obser- 
vations may indicate that the heavy atoms are located in sites with 
a variety of binding energies. When energy is provided by beam or 
baking, they rapidly move to tighter binding sites. (DLC) 
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REFER ALSO TO CITATION(S) 21003, 22510, 22511, 22512, 22513, 22701, 
22722, 23240, 23802 


22746 (AD—357962) Standard recovery procedure for 
tactical decontamination of ships. Vine, "FS; Owen, W.L. 
(Bureau of Ships, Washington, DC (USA)). "20 Mar 1959. 
46p. NTIS, PC 7403/MF A0l. 

The objectives of this project were (1) to proof test a pro- 
posed standard recovery procedure for the tactical decontamination 
of Navy ships and (2) to perform, as required, an operational de- 
contamination of each of three test ships to enable them to make 
their next scheduled participation. Three washdown-equipped test 
ships, the YAG-39, the YAG-40, and the LST-611, served as fall- 
out-collection stations and test platforms for other Program 2 proj- 
ects. These ships were successively contaminated by radioactive 
fallout from Shots Zuni, Flathead, Navajo, and Tewa. Because of 
insufficient contamination aboard the ships on their arrival at 
Eniwetok Lagoon following their several missions, the primary ob- 
jective was not fulfilled. Therefore, the function of Project 2.9 was 
generally restricted to operational decontamination between shots. 


22747 (AD—357963) Verification of shipboard washdown 
countermeasure. Armstrong, W.J.; Bigger, M.M.; Curtis, 
H.B. (Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 12 Feb 1959. 58p. NTIS, PC A04/MF AO1. 

Project 2.10 was conducted to verify the effectiveness of a 
washdown system as a radiological countermeasure for ships. The 
evaluations were made possible by the requirement for washdown- 
equipped ships to be stationed within the region of tactically signifi- 
cant fallout in order to support several projects in the fallout char- 
acterization program of Operation Redwing. To fulfill the instru- 
mentation requirements of Program 2, the Bureau of Ships test 
ships, YAG39 and YAG-40, were employed. Washdown effective- 
ness was measured by a comparison of gammaradiation field meas- 
urements taken in the unwashed control area forward and the 
washed after portion of each ship. The test ships participated in five 
shots and at least one of them was sufficiently contaminated in four 
of these to make washdown evaluation feasible. Maximum levels of 
gamma radiation encountered range from 266 mr/hr at 11 hours 
after Shot Flathead to 21.2 r/hr at 4.6 hours after Shot Tewa. 


22748 (AD—357965) Decontamination and —— 
seen J.C.; Schmoke, M.A. (Arm ~ | Seren 1 Corps En- 
ring Command, Army Chemical Center, MD (USA)). 
yoy 1957. 26p. NTIS, PC ‘403/MF AOl. 
The objectives of Project 2.4 were to investigate the con- 
tamination characteristics of construction materials exposed at var- 
ious angles and orientations to contamination resulting from high- 
yield nuclear detonations and to investigate the effectiveness of var- 
ious decontamination techniques, in order to obtain data on the ra- 
diological recovery of military installations. Panels of various con- 
struction materials were mounted on board the YAG-39 and YAG- 
40, which were operated through regions of fallout after Shots 
Cherokee, Zuni, Flathead, Navajo, and Tewa. With the exception 
of Shot Tewa, the fallout contamination deposited on the YAGs 
from all these events was insignificant with respect to fulfilling the 
objectives of this project. The contaminated Shot Tewa panels 
were, unfortunately, exposed to heavy rainfall prior to receipt for 
study. Apparently, the rains effectively decontaminated the panels. 
The most heavily contaminated surface, an asphalt and gravel built- 
up roofing panel, read approximately 500 mr/hr when received 
from Shot Zuni at H+60 hours. Other panels were generally much 
less contaminated. Some gave readings barely above island back- 
ground. 
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22749 (AD—465306) Decontamination and protection. 
Maloney, J.C.; - ay b E.H.; Morgenthau, M. (Chemical and 
Radiological Labs., Army "Chemical Center, MD (USA)). 
1954. G4p. NTIS, PC A04/MF AOl. 

Test panels, four ft square, of 14 building materials were 
mounted on the weather surfaces of two remotely controlled liber- 
ty ships and on a stationary barge. One of the ships was protected 
by a washdown system. All surfaces were contaminated significant- 
ly with tenacious fallout. Vertical surfaces facing upwind became 
equally or more highly contaminated than horizontal or pitched 
surfaces, probably due to wind currents impacting the tenacious 
contaminant onto surfaces normal to it. A sequence of hosing and 
vigorous scrubbing operations resulted in contamination reductions 
of 40 to 70%, but with reductions on most surfaces being less than 
50%. The most effective decontamination method was scrubbing. 
Under the conditions of this test, painting and joint sealing had 
little effect while the washdown countermeasure reduced the initial 
contamination over 90%. It is concluded that contamination from 
fallout encountered in these tests presents a serious decontamination 
problem on buildings and paved areas and further development of 
effective countermeasures is necessary. 


22750 (CONF-800290—) Nuclear chemistry and radio- 
chemistry symposium. (Department of Atomic es 
Bombay (India)). 1980. 705p. NTIS (US Sales Only), 
A99/MF AO1. Order Number DE82901064. 

From Nuclear chemistry and radiochemistry symposium; 
Waltair, India (25 Feb 1980). 

This symposium comprised eight technical sessions: nuclear 
chemistry; radiotracer applications in chemistry and geoscience; 
recent advances in the separation of radionuclides; chemistry of ac- 
tinides, fission products, and other radionuclides; reactor chemistry; 
radiation chemistry; radioanalytical chemistry; and nuclear chemi- 
cal instrumentation. One hundred seventeen papers were presented. 


22751 (DOE/EV/10363—2) Progress report of DOE 
Contract No. DE-AS05-80EV10363, March 1, 1981-February 
28, 1982. Kabalka, G.W. (Tennessee Univ., Knoxville 
(USA). Dept. of Chemistry). 1981. Contract AS05- 
80EV 10363. 4p. NTIS, PC A02/MF AOl. Order Number 
DE82004612. 

Objective is to develop rapid methods for introducing short- 
lived radionuclides into diagnostic nuclear medicine agents. Among 
the compounds synthesized were w-iodofatty acids and iodovinyl- 
steroids labelled with iodine 123, alkyl amines, and bromine-82-la- 
belled organics. (DLC) 


22752 (INIS-SU—2, pp 63-68) Effect of heat treatment 


of silica gel on reactions of tritium recoil atoms with adsorbed 
ethane. Cherkezishvili, L.I.; Chikhladze, L.A. 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A06/MF AOl1. Order 
Number DE82780231. 

In Nuclear-chemical phenomena in solids. Issue 4. 

The part of hydrogen groups of silica gel in the reactions of 
tritium recoil atoms with ethane adsorbed at silica gel has been 
studied. Silica gel has been subjected to preliminary thermovacuum 
treatment at 300, 400 and 500 deg C. It is established that the tem- 
perature change of silica gel annealing and, consequently, the 
number of hydroxyl groups upon its surface, decreases the yield of 
radiohydrogen (HT). The latter is attributed to the probability of 
tritium atom interaction with hydrogen of hydroxyl groups. 


22753 (IPEN-DT—07) Determination of chemical states 
of sulphur 35 obtained from the *°Cl (n, p)*°S. Rossi Filho, 
S. (Instituto de Pesquisas Energeticas e Nucleares, Sao 
Paulo (Brazil)). Mar 1980. 34p. (In Portuguese). NTIS (US 
Sales Only), PC A03/MF AOl. Order Number 
DE81700036. 

Thesis. 

The chemical states of sulfur-35 obtained from the 
**Cl(n,p)**S reaction by the irradiation of potassium chloride with- 
out any previous treatment and with previous heating under 
vacuum, were determined. The influence of irradiation time and 
temperature after irradiation was examined. Paper electrophoresis 
technique was employed for the determination of the chemical 
States. 
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22754 (LBL—13492) Plutonium story. Seaborg, G.T. 
(Lawrence Berkeley Lab., CA (USA)). Sep 1981. tract 
W-7405-ENG-48. 24p. (CONF-810948—2). NTIS, PC A02/ 
MF AO1. Order Number DE82004551. 

From Actinides-1981 conference; Pacific Grove, CA, USA 
(10 Sep 1981). 

The first nuclear synthesis and identification (i.e., the discov- 
ery) of the synthetic transuranium element plutonium (isotope 
238Pu) and the demonstration of its fissionability with slow neutrons 
(isotope **°Pu) took place at the University of California, Berkeley, 
through the use of the 60-inch and 37-inch cyclotrons, in late 1940 
and early 1941. This led to the development of industrial scale 
methods in secret work centered at the University of Chicago's 
Metallurgical Laboratory and the application of these methods to 
industrial scale production, at manufacturing plants in Tennessee 
and Washington, during the World War II years 1942 to 1945. The 
chemical properties of plutonium, needed to devise the procedures 
for its industrial scale production, were studied by tracer and ultra- 
microchemical methods during this period on an extraordinarily 
urgent basis. This work, and subsequent investigations on a world- 
wide basis, have made the properties of plutonium very well 
known. Its well studied electronic structure and chemical properties 
give it a very interesting position in the actinide series of inner tran- 
sition elements. 


22755 Production and recovery of “Br at Los Alamos 
for nuclear medicine studies. Grant, P.M.; Whipple, R.E.; 
Barnes, J.W.; Bentley, G.E.; Wanek, P.M.; O’Brien, H.A. 
Jr. (Los Alamos Scientific Lab., NM (USA)). Journal of In- 
organic and Nuclear Chemistry; 43: No. 10, 2217-2222(1981). 

A procedure for the synthesis and isolation of "Br for nu- 
clear medicine research has been developed at LASL. Metallic Mo 
targets are irradiated at LAMPF with medium-energy protons at 
high beam current. Following dissolution, volatilization, precipita- 
tion, and ion exchange techniques, 7’Br is recovered with a (91 +- 
7)% chemical yield and is completely free of all other radioactive 
species with the exception of small levels of "Br and ™Br. Ci- 
quantity production capabilities have been demonstrated, and the 
product is proving successful for the labelling of diverse 
radiopharmaceuticals. Future improvements in the process are also 
discussed. 


22756 Radiochemicals. Braunschweig, Germany; Amer- 
sham Buchler G.m.b.H. und Co. K.G. (1980). 152p. 

In this catalogue those radioactive chemicals for research are 
listed which are produced by the Radiochemical Centre Amersham 
and our laboratories at Brunswick. The dates given for each prod- 
uct can understandably only be limited within the framework of 
such a catalogue. Additional dates and references to application 
technique can be obtained from us any time. Our programme is 
continually updated by new products. If a compound not listed in 
the catalogue should be required we ask for inquiry. Our working 
team for special syntheses will try to produce it according to our 
possibilities and our requirements. 


22757 Chemiluminescence of f- and d-element complexes 
with organic ligands. Kazakov, V.P. pp 145-152 of Chemilu- 
minescence of uranyl, lanthanides and d-elements. Moscow; 
Nauka (1980). (In Russian) 

The processes of Eu* chelate excitation in chemical and 
electrochemical reactions are studied. It is noted, that europium (3) 
chelates Eu[(TTA)sP] (TT. A-thenoyltrifluoroacetone, P-phenanth- 
roline) can 10°-10* times strengthen ch ence intensity of 
carbon oxidation reactions. Electrochemil ence of d-element 
(Ru, Pd, Pt) complexes with organic ligands, particularly, bipyridil 
Ru(2) complexes is also considered. The process mechanisms are 
discussed. 








spectroscopy of 4f, 5f and 2p orbital 
electrons and the of uranium oxides. Murch, 
G.E.; Thorn, R.J. (Argonne National Lab., IL (USA)). PP 
v.1 p.219-230 of Thermodynamics of nuclear materials 1979 
Pr gs of an international symposium held by the 
IAEA in Juelich, Federal Republic of Germany, from 29 
January to 2 February 1979. Vienna; IAEA (1980). 
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From International symposium on thermodynamics of nucle- 
ar materials; Julich, F.R. Germany etn Jan 1979). 

The basic reaction describing the partial pressure of oxygen 
in equilibrium with UOsub(2+x) is resolved into a set of elemen- 
tary reactions for which the energies can be obtained through the 
point-charge model with corrections for ionicity and through 5f 
and 2p orbital-electron energies measured with X-ray photoelectron 
spectroscopy (XPS). It is shown that the energies of the valence or- 
bitals are a direct measure of the oxygen potential and that the or- 
bital binding energies adjusted for the coulombic self-potential are 
linearly related to the ionicity derived from the optical dispersion 
theory of Phillips and van Vechten. Measurements of the 
O* (1s?--) orbital energies in alkaline earth oxides and UO: and 
ThOs indicates an ionicity of 0.93 for the two actinide dioxides. 
From measurements of the intensities of the photoelectron emitted 
from the 5f orbital in uranium metal, uranium dioxide and uranium 
tetrafluoride, it is shown that the densities of electrons in the Sf or- 
bitals are the same in U, UO, and UF, (author). 


22759 Alternating-current electrochemiluminescence 
UO22i and lantanide solutions. Kazakov, V.P. pp 22-88 ot 
Khemilyuminestsentsiya uranila, lantanoidov i d-ehlemen- 
tov. Moscow; | Nauka (1980). (In Russian) 

Electrox sence (ECL) phenomenon in sulfuric 
acid solutions of lanthanides and UO.” at rapid change of the cur- 
rent direction through the electrochemical cell with platinum elec- 
trode, is considered. ECL is observed in the case of lanthanides 
only in the concentrated (beginning from 70%) H2SO, solutions 
and it is based on the reaction of sulfur oxidation with ozone. The 
effect of the surface state of Pt-electrode (composition of the oxide 
film, sorption layer) on ECL is noted. In the case of sulfuric acid 
uranyl solutions the reaction of sulfur oxidation with ozone (con- 
centrated solution, the potential constitutes 0.lv) is the brightest 
constituent of alternating current ECL; the second reaction by 
brightness is tetravalent uranium oxidation with ozone (diluted 
HeSO, solutions, the potential value is less, than 0.3 v), and then 
the reaction of ozone adsorption decomposition. 
Electrox iluminescence is impossible in oleum solutions at the 
concentration by (SOs) above 10%. The process mechanisms are 
discussed. 








22760 Electrochemiluminescence of UO22i solutions in 
mixture of sulfuric and perchloric acids at high potentials and 
V.P. pp 88-96 of 
yuminestsentsiya uranila, lantanoidov i d-ehlemen- 

tov. Moscow; Nauka (1980). (In Russian) 

The mechanism of electrochemiluminescence (ECL) of 
UO,” solutions in the mixtures of 12N sulfuric and 3N per chloric 
acids is considered at -30 deg C and electrode potentials above 2.4 
v. It is shown, that luminescence at the potentials above 2.4 v is 
related to the reactions of the formed new peroxide compounds. 
The dependence of luminescence intensity on the potential passes 
through the maximum at 3.5 v. The maximum of (ClO«)2S20s yield 
is achieved in this range. Further, up to 5 v, potential growth does 
not bring about luminescence increase. The spectrum of low-tem- 
perature ECL of the acid mixture is a band with the maximum at 
600 nm. After UO.” introduction into the solution the latter be- 
comes ECL emitter. UO.* does not take part in electrochemical 
processes, does not change valent state, and it acts only in the role 
of acceptor of energy of chemical reactions with (ClO4)2S2Os par- 
ticipation. 


22761 Photochemiluminescence of UQ22i in ClO, solu- 
tions. Kazakov, V.P. pe 96-106 of Khemilyuminestsentsiya 
uranila, lantanoidov i d-ehlementov. Moscow; Nauka (1980). 
(In Russian) 

Chemiluminescent behaviour of ClO, after light irradiation, 
is investigated. ClO: irradiation with light in frozen H2SOQ, solu- 
tions causes photochemical reaction of other stable ClO radical for- 
mation. After irradiation and photodissociation of ClO. rather 
bright « ilumi ence is observed, it can be seen only with 
UO;* ion adding. Photochemiluminescence is intense enough in 
the perchloric acid. The kinetics of photoch ence in 3N 
HClO.,+12N HeSO, acid mixture is also studied. Possible process 
mechanisms are discussed. 








Chemiluminescence of UO22i reduction reactions 
in perchloric acid solutions. Disproportionation of UO,*. Ka- 
zakov, V.P. 106-120 of Khemilyuminestsentsiya uranila, 
lantanoidov i d-ehlementov. Moscow; Nauka (1980). (In 
Russian) 

The mechanisms of chemiluminescence, occurring during 
UO,” ion reduction in perchloric acid solutions has been investi- 
gated. Electrochemiluminescence in the cathode space in UO.” 
perchloric acid solutions is considered. It is shown, that the dispro- 
portionation reaction of UO,* formed at approximately 0.29 v po- 
tentials, causes chemiluminescence. Electrochemiluminescence loses 
intensity rapidly due to accumulation in solution of U% ions, which 
extinguish excited uranyl ions. The kinetics of UO.** reduction 
processes by Eu* and U*® ions, followed by UO,* formation and 
chemiluminescence, is also considered. It is shown, that UO.* ion 
itself is the main chemiluminescence extinguisher. 


22763 UO22i chemiluminescence in reactions of xenon 
compounds, Oxidation of U* and peer cote of Na.XeOs. 

Kazakov, V.P. pp 121-134 of Khemilyumines 

ila, lantanoidov i d-ehlementov. Sacesotr, 1a Nauka 1800) din 

Russian) 

The kinetics of perxenate ion decomposition in acidic aque- 
ous solutions, followed by <« iluminescence, is studied. Oxygen 
in a singlet-excited state is concluded to be emitter. Introduction of 
UO,” ion in the solution strongly increases chemil ence 
brightness. The dependence of < iluminescence intensity on 
UO,** concentration approaches saturation at [UO.*] approxi- 
mately equal to to 10™' M. UO,** excitation processes in oxidation 
reactions of U** by xenon trioxide and xenon diffluoride are also 
considered. The reaction of hexavalent xenon reduction in sulphu- 
ric acid solution by U“ complex ion is followed by bright chemilu- 
minescence. It is shown, that UO2** appears in the excited state just 
in the elementary reaction act. Complex UO.” ions are lumines- 
cence emitters of the whole reaction in the case of XeF,. UO.** 
introduction in the solution causes essential brightness strengthening 
and reaction acceleration. It is noted, that the final reaction product 
is Xe atom, which does not deactivates UO.** excited ion. 











22764 Electrochemiluminescence of uranyl! and lanthanide 
solutions in anode space. Adsorption decomposition of ozone. 
Kazakov, V.P. pp 720 of Khemilyuminestsentsiya uranila, 
lantanoidov i Scien. Moscow; Nauka (1980). (In 
Russian) 

Data on electrochemiluminescence (ECL) phenomenon in 
the anode space of UO,* and lanthanide solutions in the concen- 
trated sulfuric acid, are considered. ECL occurs when electrolysis 
is exercised in the phi> =2 relatively NHE potential range. S:Os*, 
SOs**, H2O2, Os and O2 belong to stable electrolysis products. 
Their concentration correlation in the anode space depends on the 
electrolysis regime, as well as on the solution composition and tem- 
perature. It is stated, that luminescence, following electrolysis, is 
brought about by appearance of ozone in the near-anode space, 
ozone decomposition ns the only chemiluminescent reaction in this 
case, causing the formation of UO.* and Ln®™ excited states. 
Active participation in chemiluminescence of the processes on the 
surface is underlined. It is concluded, that UO.** and Ln®™ ions are 
energy acceptors, of the chemical process, but not its participants. 
Luminescence spectra are presented. 


22765 Hot reaction model for the o-Ps inhibition. Fo; 
Para, A.; Lazzarini, E. (Politecnico di Milano (I “y 
Centro Studi Nucleari E. Seca, 587-590 of Yo-denshi 
shometsu. one edt R.R. (Science Univ. of Tokyo (Japan). 
Faculty of En, 1 i759) Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of tals (19 

From 5. international Catal on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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22766 (AD-A—093950) Investigation of metal and metal 
cite Guten cnell ante Se Seema Go ease ee 
gas phase nucleation in combustion processes. Final report, 1 
October 1975-30 June 1979. Stein, G.D. (Northwestern 
Univ., Evanston, IL (USA). t. of Mechanical and Nu- 
clear eering). Nov 1980. Contract N00014-76-C-0378. 
153p. S, PC A08/MF AOl. 

Over the course of this contract a variety of techniques have 
been employed to study the properties of small atomic and molecu- 
lar clusters formed in the gas phase via homogeneous nucleation. 
The clustering occurs either in an adiabatic expansion of a condens- 
able species (e.g. argon, krypton, xenon, or sulfur hexafluoride) in 
an inert carrier gas (e.g. helium), or as a mixing process using a hot 
condensable (e.g. lead, silver, copper, indium or bismuth) and a 
cold carrier gas (e.g. argon, helium, carbon dioxide or sulfur hexa- 
fluoride). A continuous development several types of cluster 
sources has been carried out and includes free jets, very small hy- 
personic laval nozzles, and a series of metal ovens with carrier gas 
mixing. Any one, of these sources, constitutes the first stage of a 
differentially pumped, molecular beam system which the produces 
a continuous beam of clusters. The denisty in the beam is so low 
that it is collisionless and thus the clusters do not interact with each 
other or with any other foreign molecule or surface. The study of 
these isolated clusters is carried out primarily using high energy 
electron beams (40 to 75 KeV). The resulting diffraction patterns 
are obtained either on film or through use of a single channel, scin- 
tillation, pulse counting system employing synchronous detection. 


22767 (LBL—11990, pp 6.18-6.20) Statistical theories of 
unimolecular reactions. Brown, N.; Hafez, A. Jul 1981. 
NTIS, PC A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

We have successfully computed micro-canonical and canoni- 
cal rate coefficients for reactions of triatomic molecules which dis- 
sociate into radical fragments. The rate coefficients, k(E,J), for the 
reaction CINO — Cl + NO is plotted as a function of total energy 
above threshold (E - Vow) for three values of total angular mo- 
mentum. It is interesting to note that the dependence of the rate 
coefficient on total angular momentum changes with energy. An 
Arrhenius plot of a thermally averaged rate coefficient for the same 
reaction is shown. A new expression for the evaluation of channel 
energies has been determined which, hopefully, will better describe 
triatomic molecule dissociation reactions. 


22768 (LBL—11990, pp 6.20-6.24) Combustion diagnos- 
tics by ng atomic line molecular 


spectroscopy. Cuellar, 
E.; Brown, N. Jul 1981. NTIS, PC Al6/MF AO1. Order 
Number DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
The technique of tunable atomic line molecular spectroscopy 
(TALMS) has been applied to the detection of the molecule S:. An 
atomic transition in the emission spectrum of Cr (I) at 3017.57A 
was found to be resonant with a rotational electronic absorption of 
Sz. By scanning the magnetic field from 0 to 20 kGauss, it is possi- 
ble to map out several discrete absorptions of S, belonging to the v’ 
= 7 reversible v” = 2 band in the B*E/sub u/~ reversible X*Eg™ 
system. These absorptions are identified as branches arising from 
the triplet splitting of the rotational states of S2. It is interesting that 
rotational analyses for (v’, v”) bands of S, generally resolve only 
the main P and R branches, even with the use of high dispersion 
(~ 0.008 A/mm) vacuum spectrographs. The weaker satellite 
branches have been detected only in fluorescence experiments, 
where a particular v’, J’ level is selected for excitation. It is remark- 
able that very high resolution, better than 6 x 10‘ is possible using 
the TALMS technique. 


22769 ——- p 6.26-6.28) Surface catalyzed 
combustion. Schefer, R. : tin F. Jul 1981. NTIS, PC 
A16/MF AOl1. Order Stauber DE82005575. 
In Energy & Environment Division, annual report, FY 1980. 
The purpose is to determine the role of the catalyst and re- 
action mechanisms and kinetic constants for surface and gas-phase 
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reactions. Data obtained will be used for catalytic combustor 
design. During FY 1980, the combustion of lean CsHs/air and 
C,He/air mixtures were studied extensively over platinum catalytic 
and quartz (SiOz) noncatalytic surfaces, using Rayleigh scattering 
for boundary layer temperature measurements. Based on the experi- 
mentally measured temperature profiles, gas phase ignition tempera- 
tures were determined over a range of operating conditions. A laser 
excited fluorescence technique was also used to measure OH radi- 
cal concentration during combustion of H2/air mixtures in the 
boundary layer of a heated platinum surface. Results are discussed. 
(ATT) 


22770 (LBL—11990, pp 6.28-6.29) Combustion fluid me- 
chanics: flame in grid-induced turbulence. Bill, R. 
Jr.; Cheng, R.K.; Namer, I.; Ng, T.; Robben, F.; Talbot, L. 
Jul 1981. NTIS, PC Al6/MF AOl. Order Number 
DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

The objective of this program is to characterize the statisti- 
cal nature of turbulent flame propagation by studying the change in 
scale and intensity of density and velocity fluctuations through the 
flame zone. This will be used to verify the assumptions of current 
and developing theoretical and numerical premixed flame models 
and to compare with the results of these models. The flame propa- 
gation is studied in low intensity grid-induced isotropic turbulence 
using laser diagnostics such as Rayleigh scattering and Laser Dopp- 
ler Velocimetry (LDV). Profiles were obtained of mean and fluctu- 
ation intensities of the streamwise component of velocity and the 
density through a v-shaped, premixed C,H,-air flame at several free 
stream velocities and mixture ratios. The probability density func- 
tion (pdf) and spectral density distribution at locations inside the 
flame were obtained. The experimental conditions covered flow ve- 
locities from 2.5 to 7.0 m/s and equivalence ratios from 0.55 to 
0.75. Typical velocity root-mean-square (rms) fluctuation level was 
4% of the free stream velocity. 


(LBL—11990, pp 6.34-6.36) Vortex interaction 
with a premixed laminar flame. Namer, I. Bill, R. Jr.; 
Robben, F.; Talbot, L. Jul 1981. NTIS, PC A1l6/MF AOl1. 
Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

As part of a research program on premixed turbulent flame 
propagation, the interaction of an otherwise laminar flame front 
with the vortices produced in the wake of a single rod (the so- 
called Karman vortex street) has been studied. The goal of this 
work is to provide greater insight into turbulent flame propagation 
under conditions where the wrinkled laminar flame model should 
apply. Measurements have been made of velocity, using laser 
Doppler anemometry, and density, using Rayleigh scattering; and 
mean turbulence levels, probability density functions, and power 
spectra have been obtained. In addition, the regularity of the vortex 
street has allowed the use of phase-locked signal averaging to 
obtain the instantaneous velocity fields from a time averaged en- 
semble of reasonably repeatable vortices. Measurements were made 
in a small open jet wind tunnel which produced a 50mm diameter 
jet of premixed ethylene and air. A sheet flame was stabilized on a 
small rod, and a larger upstream rod produced the vortex street. 
The fuel-air jet was surrounded coaxially by an air jet of the same 
velocity, which served to reduce the turbulence level at the fuel jet 
boundary and thus to minimize the flowfield and flame front fluctu- 
ations originating in the jet boundary region of the flame. 


22772 (LBL—11990, pp 6.37-6.39) Modeling of burning 
and extinction characteristics of a /?75 diffusion flame 
and comparison with experiment. Pitz ; Sawyer, R. Jul 
1981. NTIS, PC A16/MF AGl. “Order Number 
DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Reacting flow in a stagnation point boundary layer was 
modelled to examine its properties near extinction. The flame struc- 
ture was found for both finite and infinite reaction rate cases. Flame 
stand-off distances were calculated. 


22773 ++ (LBL—11990, pp 6.40-6.41) Flame radiation. 
Tien, C.; Lee, S. Jul 1981. NTIS, PC Al6/MF AOI. Order 
Number DE82005575. 
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In Energy & Environment Division, annual es FY 1980. 

Research during FY 1980 was focused on studying the var- 
ious characteristics of soot and determining their effect on soot ra- 
diation and heat transfer. Some of the highlights are: soot optical 
properties are rather insensitive to temperature changes at elevated 
temperatures, but at room temperature, exhibit appreciable devi- 
ation; soot optical properties are relatively independent of the full/ 
carbon ratio; radiative heat transfer characteristics of a sooty 
medium may vary greatly because of the soot conglomerations; 
resistance-network representation for radiative heat transfer was de- 
veloped for a planar absorbing-scattering medium on the basis of 
the two-flux model and the linear anisotropic scattering model. 
(ATT) 


22774 (SAND—81-8800) Simultaneous measurement of 
velocity and temperature in flames using LDV and cw laser 
Rayleigh thermometry. Dibble, R.W.; Rambach, G.D.; Hol- 
lenbach, R.E.; Ringland, J.T. (Sandia National Labs., Liver- 
more, CA (USA)). Aug 1981. Contract AC04-76DP00789. 
16p. (CONF-811041—5). NTIS, PC A02/MF AOl1. Order 
Number DE82003892. 

From Western States Section meeting of the Combustion In- 
stitute; Pen AZ, USA (19 Oct 1981). 

A technique for simultaneously measuring velocity and tem- 
perature in flames is demonstrated. In this technique a laser Dopp- 
ler velocimeter shares a common probe volume with a cw laser 
Rayleigh thermometry system. A statistical theory is applied to de- 
scribe the relationship between the number of simultaneous meas- 
urements made and the confidence of the velocity and temperature 
correlation. In addition to thermometry in flames, the technique can 
be applied to measure velocity and species concentration in isother- 
mal variable density mixing flows. 


(UCID—19248) Disparate spatial and temporal 
scale problem in combustion modeling: a proposed remedy. 
Kansa, E.J. (Lawrence Livermore National Lab., CA 
(USA)). Nov 1981. Contract W-7405-ENG-48. 34p. NTIS, 


PC A03/MF A0O1. Order Number DE82004968. 

Two problems inherent in the numerical modeling of the dis- 
persal of hazardous material and its combustion, namely the dispa- 
rate time and spatial scales, are addressed. The wide range of time 
scales found in combustion can best be handled by stiff time inte- 
gration schemes. However, the disparate spatial scales which con- 
tinuously change with time must be treated by an adaptive regrid- 
ding algorithm. The method chosen for adaptive regridding is quite 
similar to Miller’s moving finite element (MFE) approach. By 
choosing an implicit time marching scheme, the residual errors of 
the finite difference equations are iteratively reduced by permitting 
both variations in the dependent variables and the spatial grid, sub- 
ject to inequality constraints. Thus, the method of solution for both 
the dependent variables and the spatial grid can be cast into a se- 
quence of minimization problems. For convenience, an orthogonal 
grid on moving elastic computational bricks of nonuniform size will 
be considered. Such a grid network readily facilitates the modified 
stabilized Douglas-Gunn factorization which casts a large three-di- 
mensional minimization problem into a sequence of many one di- 
mensional minimization problems thereby permitting vectorization 
and multiprocessing. Improvements were made to the MFE ap- 
proach. In the MFE approach, the dependent variables are continu- 
ous, but the gradients were forced to be discontinuous from the left 
and right. This restriction is easily removed. In addition, the 
weights assigned to controlling the common grid motion velocity 
need not be prescribed, but can be determined as the solution 
evolves from the minimization procedure. 


22776 (UTIAS—249) Analysis of swirling jet turbulent 
mixing and combustion. Sislian, J.P. (Toronto Univ., Ontario 
(Canada)). Mar 1981. 60p. NTIS, PC A04/MF AO1. 

Flows generated by swirling jet turbulent mixing and com- 
bustion are investigated. The full Navier-Stokes equations for mo- 
mentum and energy conservation, as well as for global continuity 
and species continuity are derived for the mean mass averaged var- 
iables of a compressible, turbulent, nonswirling or swirling plane, or 
axisymmetric flow in orthogonal curvilinear body-oriented system 
of coordinates, which contain, in general, the six components of the 
Reynolds (turbulent) stress tensor. A simplified combustion model 
is assumed, represented by a one-step rate process between just two 
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species, fuel and oxidant. In order to test the validity and reliability 
of the derived model equations in the simpler case of turbulent 
weakly swirling and combusting flows, a complete set of second- 
order boundary layer (parabolic) equations is derived. It is believed 
that the numerical solution of the equations provides insight into 
the mechanism of swirling jet turbulent mixing and combustion. 


22777 (ESA-TT—673) Combustion noise. Legendre, R. 
Translated from La Rech. + 9 ea Bull. Bimestrial 
(Paris); 1980-5: 369-371(Mar 1981 

Combustion phenomena are = as a basis for extending the 
validity of the noise propagation equation regarding a turbulent gas 
flow undergoing combustion. An overview of turbulent combustion 
is given which includes flame propagation. The noise propagation 
equation is presented and the argument put forward that the effect 
of combustion is exerted through the density variation it causes. An 
evaluation of combustion noise which includes the density variation 
in the mean permanent flow is then exposed. It is concluded that 
the sound equation remains valid within gases under turbulent com- 
bustion and the sound source intensity, which appears in the right 
hand member, remains equal to the relative density variation rate 
but this varies much faster under the effect of combustion than 
under the effect of the forces of inertia. Neverthless, for noise, only 
the fluctuating part of the right hand member is significant, and the 
complexity of the phenomena permits only a rough evaluation of 
combustion noise. 


22778 Characterization of soot in flames. Lahaye, J.; 
Prado, G. pp vp of Carbon ‘80. Preprints. Bad Honnef, Ger- 
many; Deutsche Keramische Gesellschaft e.V. (1980). 

From 3. international carbon conference; Baden-Baden, F.R. 
Germany (30 Jun 1980). 

Characterization of soot aerosols, volume fraction, number 
and average size of aggregates, can be carried out by an in situ op- 
tical method (scattering and absorption of a LASER beam). Results 
are in good agreement with those obtained by probing and observa- 
tion of sample with an electron microscope. 
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REFER ALSO TO CITATION(S) 20916, 20918, 20922, 21055, 21056, 21057, 
22076, 22136, 22385, 22387, 22860, 22863, 22864 


22779 (AD-A—102419/9) Stability characteristics of 
epoxy-impregnated superconducting magnets. Research and 
development report. Waltman, D.J.; Su csc M.J.; Mc- 
Donald, F.E. (Naval Shi pathos y and Development 
Center, Annapolis, MD (USA). Jun 1981. 24p. NTIS, 
A02/MF A011. 

Epoxy-impregnated superconducting magnets can be subject- 
ed to energy inputs from external sources or from stored energy re- 
leased in the coil composite. If the energy released is sufficiently 
large, the temperature will rise locally driving the superconductor 
normal causing a magnet quench. Several superconducting coils 
were constructed to determine the magnitude and size of distur- 
bances required to cause a quench. These coils were wound from 
multifilament, niobium titanium conductor and epoxy impregnated 
and fiber glass reinforced. Small electrical heaters of various sizes 
were embedded in the coils to initiate a normal zone. These coils 
were placed in a background magnetic field ranging in flux density 
from 0 to 5.5 T, and the energy required to cause a quench was 
determined as a function of the ratio of operating current to critical 
current at a constant field. The different size heaters allowed the 
energy to be distributed over various conductor volumes, and the 
effects of the energy spatial distribution were determined. 


22780 (BDX—613-2608) Producing miniature 

Final report. Gillespie, L.K.; Robb, J.M. poee Ml ng Corp. 
Kansas City, MO (USA)). "Nov 1981. Contract A 
76DP00613. 183p. NTIS, PC A09/MF A0O1. Order Number 
DE82002153. 
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Miniature precision actuators, timers, and switches typically 
utilize miniature threads to provide convenient assembly, disassem- 
bly and adjustment. Thread rolling provides high-quality external 
threads with greater strength and lower cost than other thread-pro- 
ducing techniques. Tap breakage is a significant problem when 0.5 
and 0.6 Unified National Miniature threads must be pro- 
duced in hard materials such as SAE K95100 high-permeability 
magnetic steel. Aluminum parts can be tapped with no difficulty in 
these sizes. Stainless steel 0.5 UNM screws break at loads of 21 Ib 
(53 N). Thread failure occurs at thread heights of 62% full thread 
or lower. 


22781 (BDX—613-2664) Dari Car. Kane drilling for miniature 
holes. Gillespie, L.K. Kansas City, MO 
(USA)). Oct 1981. oy ACOLT DP00613. Preis NTIS, 
PC A04/MF AOl1. 

Miniature holes are produced on 16 different types of me- 
chanical drilling equipment. Each equipment type has significant 
advantages for a specific type of part. The basic capabilities vary 
greatly between equipment types. Some produce very precise holes 
and others produce very high volumes of commercial tolerance 
holes. At the present time machines are available for mechanically 
drilling up to 100,000 miniature holes per hour. Lasers currently are 
drillling as many as 15,000,000 ultra-miniature holes per hour. 


22782 (BDX—613-2681) Transfer molding using soft-flow 
epoxy in multiwire cable EMR hardware. Final report. 
Friebe, M.C.; Wetherill, W.R. Corp., Kansas > City, 
MO (USA)). Dec 1981. Contract ‘ACO4-76DP00613. SIp. 
NTIS, PC A04/MF AO1. Order Number DE82005106. 

A technique using a soft-flow molding epoxy and a transfer 
press to fill EMR hardware was found to reduce manufacturing 
time and scrap yield for shielded multiwire cables. Samples repre- 
sentative of production cables were subjected to mechanical and 
temperature shock, humidity, and vibration. The results indicated 
that this epoxy could prevent or reduce EMR hardware collapse 
from molding pressures during fabrication, thereby reducing scrap 
and increasing cable production yield. 


22783 (BDX—613-2682) Latin square three-dimensional 
ball plate (a to evaluation of coordinate 
measuring machine capability). Jones, L.L. (Bendix Corp., 
Kansas City, MO (USA)). Oct 1981. Contract AC04- 
76DP00613. 49p. NTIS, PC A03/MF AO1. Order Number 
DE82002146. 

Electronic coordinate measuring machines (CMM) represent 
the state-of-the-art in automatic three-dimensional measuring equip- 
ment. Current techniques for determining measurement capability 
of CMM are complex. A Latin square three-dimensional ball plate 
has been developed to evaluate the measurement capability of a 
CMM in three dimensions. The unique allocation of tooling balls in 
an XYZ space permits data to be obtained that is balanced statisti- 
cally and can be analyzed quickly by using the analysis of variance 
techniques for a Latin square experimental design. The analysis of 
this data is used to determine quantitative measures of the precision 
and systematic error of CMM in three dimensions and to identify 
sources of error in machine geometry. This ball plate currently is 
used to determine CMM capability and to identify source(s) of 
error in machine geometry. This device requires 70% less time than 
some conventional techniques to estimate CMM capability in three 
dimensions. 


22784 (BNL—30435) Metallurgical aspects of interstrand 
resistance. Suenaga, M. (Brookhaven National Lab., Upton, 
NY (USA)). 1981. Contract ACO02- 76CH00016. 13p. 
(CONF-811051—3). NTIS, PC A02/MF AOl. Order 
Number DE82005504. 

From US-Japan superconductive magnetic energy storage 
workshop; Madison, WI, USA (19 Oct 1981). 

Contact resistance between wires in superconducting cables 
is one of the primary factors determining losses in the conductor 
under time-varying magnetic fields, and values of the resistance are 
often used for the calculation of the losses in magnets without 
actual measurements of the values. In this article, a number of 
measurements of the contact resistance, which have been made for 
various purposes at Brookhaven National Laboratory, are presented 
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enn mee metallurgical aspects influencing contact resistance be- 
tween two metals. 


22785 (CONF-810995—2) Review: granulation and fluid- 
ized beds. Kono, H. (Institute of Gas. Technology, Chi 

IL (USA)). 1981. Institute of Gas Technology, 24 
South State Street, IT Center, Chicago, IL 60616. Order 
Number DE82902123. 

From International symposium on powder technology; 
Kyoto, Japan (28 1981). 

The history of granulation techniques is very long; however, 
the systematic study of the granulation phenomenon began only 
after 1950. The first, distinguished paper treating the fundamental 
binding mechanism of granules was published by Rumpf in 1958. 
Although there are several binding forces, the discussion in this 
paper is confined to granulation involving the capillary energy of a 
liquid-particle system. This technique has been applied widely and 
successfully to various fields of powder technology because of its 
advantages of simplicity and economy (ref. 2). Granules with diam- 
eters larger than 5 mm can be prepared efficiently by rotating-type 
granulators, such as a pan or a trommel (ref. 3, 4, 5). On the other 
hand, the purpose of fluidized-bed granulators (hereafter abbreviat- 
ed as FBG) is to produce small granules with diameters from 0.3 to 
3 mm (ref. 6). Because it contains a small amount of liquid, a fluid- 
ized-bed granulator has a fluidization state differing significantly 
from that of an ordinary fluidized bed. The dispersion of liquid and 
powder in the bed plays an important role in the granulation mech- 
anism. This mechanism is compared to that of pan granulators, and 
the differences in characteristics are discussed. 


22786 (EGG—1183-1783, pp 47-56) Tomographic image 
system. Mottershead, T. Dec 1981. NTIS, PC A07/MF 
A01l. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

The object of this R and D project is to demonstrate the 
feasibility of recovering time-resolved two-dimensional images by 
using a tomographic reconstruction algorithm on suitably collected 
streak tube data, and to develop the experience and software simu- 
lation system to support the engineering design of such a system. 


22787 (INIS-SU—52, pp 19-26) Application and charac- 
teristics of irradiation beta-facilities. Terent’'ev, B.M.; Belyu- 
senko, N.A.; Pekarski, N.A.; Vikulin, A.A. 1979. (In Rus- 

sian). NTIS (US Sales Only), PC Al4/MF AOl. Order 
Number DE82780228. 

In Radiation technology. Issue 17. 

A classification of irradiation 8-facilities in accordance with 
the fields of their application is proposed. A description is given of 
the PROCESS facility intended to optimize technological processes 
and to carry out investigations on dosimetry, radiation protection 
and determination of parameters of irradiation and protection 
schemes. The PERENOS facility used for blood irradiation in 
medical researches is described as well. Characteristics are given of 
a test 8-facility meant for irradiation of fluid and gas flows and cer- 
tification of electron dosemeters. Basing on the experimental inves- 
tigation of parameters of the type BIS and IRUS sources a program 
has been developed for computer calculations of dose distributions 
from the sources of the given type. Problems in the field of design- 
ing these sources are enumerated, the solution of which makes it 
possible to extend the capabilities of produced A-facilities. 


22788 (INIS-SU—52, pp 28-35) Technical and exploita- 
tion parameters of pmo ge el oe Sivitskii, V.S.; 
Simonov, V.M.; v, V.B.; Sarapkin, I.I.; Terent’ev, 
B.M.; Gureev, as yusenko, N.A.; Vikulin, A.A. 1979. 
(In Russian). NTIS (US Sales Only), PC Al4/MF AOIl. 
Order Number DE82780228. 

In Radiation technology. Issue 17. 

GU-200 and GUShI-120 gamma facilities developed to carry 
out a wide range of radiation technological investigations are de- 
scribed. Results of research on the spatial distribution of the expo- 
sure dose rate in the GU-200 facility exposure chamber are present- 
ed. The research has been performed by the ferrosulphate dosi- 
metry method with regard for specific design peculiarities of the ir- 
radiator and the actual arrangement of radiation sources in it. Spa- 
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tial distribution of the dose rate field in the facility labyrinth has 
been also studied. 


22789 (INIS-SU—S52, pp 69-19) Study of dose fields of 
irradiation gamma plants using DRG2-03 device. Mukhachev, 
B.V.; Rudakov, G.M.; Samoilov, P.S.; Terent’ev, B.M.; Be- 
1 o, N.A,; Gureev, V.1; Bukhteev, V.A. 1979. (In 

ussian). NTIS (US Sales Only), PC Al4/MF A0O1. Order 
Number DE82780228. 

In Radiation technology. Issue 17. 

The design is described and performances are given of the 
DRGz2-03 dosemeter intended for fast measurements of exposure 
dose rates in high-intensity \-radiation fields of power radioisotope 
facilities based on Co and *°’Cs. Results of measuring the expo- 
sure dose rate over the range 1-5000 R/s for \-radiation energies 
of 0.661 and 1.25 MeV by the DRG2-03 dosemeter and dosemeters 
of other types have been compared. The comparison shows the 
correctness of the described dosemeter readings. The instrument is 
recommended for use as a dosemeter in power \ -irradiation facili- 
ties both in laboratories and in the industry. 


22790 (KFTI—80-37 13- = Study of the degassing 

of many-layer thermal an EB tion of cryogenic vessels. Ka- 
er, M.G.; Fetisov, Yu.N. 1980. (In Russian). Dep. NTIS 
S Sales Only). 

In General and nuclear physics. 

The theoretical and experimental study of the non-stationary 
mass transfer during degassing of materials applied for many-layer 
thermal insulation of cryogenic vessels is carried out. It has been 
found that the degassing rate and its drop rate with time depend on 
the ratio of the capacity to the mass of the material. The results of 
the study allow to reveal regularities characterizing the degassing 
rate in evacuation of thermal insulation material and give the possi- 
bility to choose optimal parameters of the vacuum system provid- 
ing a sufficiently fast evacuation of the thermal insulation cavity of 
vessels for cryogenic liquids. 


22791 (KFTI—80-37, pp 17-20) Manufacturing cycle for 
mixture producti 


pure neon-helium ion, Batrakov, B.P.; Krav- 
chenko, V.A. 1980. (In Russian). Dep. NTIS (US Sales 
Only). 
In General and nuclear ph ; 

manufacturing onde for pure neon-helium mixture pro- 
duction with JA-300 nitrogen air distributing device has been de- 
veloped. Gas mixture containing 2-3% of neon-helium mixture (the 
rest is mainly nitrogen 96-97%) is selected out of the cover of the 
JA-300 column condensator and enters the deflegmator under the 
2.3-2.5 atm. pressure. The diflegmator presents a heat exchange ap- 
paratus in which at 78 K liquid nitrogen the condensation of nitro- 
gen from the mixture of gases entering from the JA-300 column 
takes place. The enriched gas mixture containing 65-70% of neon- 
helium mixture and 30-35% of nitrogen goes out from the defleg- 
mator. This enriched neon-helium mixture enters the gasgoeder for 
impure (65-70%) neon-helium mixture. Full cleaning of-neon helium 
mixture of nitrogen is performed by means of an adsorber. As ad- 
sorbent an activated charcoal has been used. Adsorption occurs at 
the 78 K temperature of liquid nitrogen and pressure P=0.1 atm. 
As activated charcoal cooled down to nitrogen temperature adsorbs 
nitrogen better than neon and helium, the nitrogen from the mix- 
ture is completely adsorbed. Pure neon-helium mixture from the ad- 
sorber comes into a separate gasgolder. In one campaign the cycle 
allows obtaining 2 m* of the mixture. The mixture contains 0.14% 
of nitrogen, 0.01% of oxygen and 0.06% of hydrogen. 


22792 (KFTI—80-37, pp 21-25) Oilfree cryogenic 

vacuum unit with the neon refrigerator. Batrakov, B.P.; 

— V.A. 1980. (In Russian). Dep. NTIS (US Sales 
y 

In General and nuclear physics. 

An oilfree cryogenic vacuum unit meant for air pumping out 
is develooped. The unit operates in a forevacuum pressure region, 
starting from the atmospheric pressure as well as in the high 
vacuum region. The unit comprises two cryogenic pumps: foreva- 
cuum condensation and high vacuum condensation-adsorption, and 
a magnetodischarged pump of the NORD-100 type intended for 
pumping out of small helium quantities containing in atmospheric 
air. Pumping out elements of cryogenic pumps being a part of the 
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unit are cooled by means of a neon liquefier-refrigerator. The unit 
is manufactured of stainless steel, unheated, mounted on rubber 
seals. The dependences of pumping out rate of the forevacuum con- 
densation pump on pressure in the 650-10-* mm Hg range are 
given. The theoretical pumping out rate of the high vacuum cryo- 
pump is 1.45x10° l/s. The maximum permissible vacuum obtained in 
the unit attains values of 4-5x10~* mm Hg. The power analysis of 
the operations of high vacuum condensation-adsorption pump with 
a neon refrigerator performed has shown that specific energy con- 
sumption may reach the value of 8.5x10~° kW/1/s. 


22793 (KFTI—80-46, pp 38-39) Level gauge for the 
liquid helium. Shemonaev, G.P.; Makhan’kov, V.I.; Sidor- 
enko, I.S.; Mats’ko, A.A. 1980. (In Russian). Dep. NTIS 
(US Sales Only). 

In Physical experiment technique. 

Level gauge for liquid helium, which can be used as a level 
indicator and a gauge of limit level is described. An accuracy of 
the liquid level measurement is equal to +-1 mm. At constant feed, 
the gauge reaction on its passage from liquid helium into the gas- 
eous one is equal to 0.2 s. Maximum electric imput power of the 
device produced on the PEhS-10 relay basis, operating under the 
regime of a low level gauge, does not exceed 0.11 W. Reading of 
the level gauge do not depend on steam pressure over the liquid 
surface. 


22794 (LA—9047-MS) Decommissioning of rye . 
227 Ac contaminated old filter building. (OSA) N 

R. (Los Alamos National Lab., NM A)). Nev 198 1981, 
Contract W-7405-ENG-36. 19p. NTIS, PC A02/MF AOl. 
Order Number DE82004679. 

An exhaust air filter building contaminated with ”’7Ac was 
decommissioned at the Los Alamos National Laboratory, Los 
Alamos, New Mexico, in 1978. The building was constructed in the 
late 1940s to clean exhaust air from several buildings at TA-21, DP 
Site. It was in service until March 1970. The project involved pre- 
liminary decontamination, dismantling the building, and burying the 
debris at an on-site waste disposal/storage area. This report pre- 
sents the details on the decommissioning procedures, health phys- 
ics, waste management, environmental surveillance, and costs for 
the operation. 


22795 (LBL—13013) Development studies on powder 
processed Nb;Al wire. Hong, J.M.; Wu, 
I.W.; Holthuis, J.; Hong, M.; Morris, J.W. Jr. (Lawrence 
Berkeley Lab., CA (USA)). Aug 1981. Contract W-7405- 
ENG-48. 13p. (CONF-810835—39). NTIS, PC A02/MF 
A01. Order Number DE82005257. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

Results are reported of recent developmental research on 
powder-processed NbsAl superconducting wire. The development 
of a good superconducting wire requires the control of at least two 
distinct aspects of the A15 phase: its internal composition and state 
of order, which determine its inherent superconducting characteris- 
tics, and its microstructural distribution within the wire, including 
such factors as its volume fraction, grain size, and continuity, 
which determine the peak critical current a phase of given internal 
state can transport. The research reported concentrated on the mi- 
crostructural characterization of powder-processed wire and on the 
modification of processing to improve the microstructure and to en- 
hance the inherent superconducting characteristics of the A15 
phase. The results show that it is possible to obtain very promising 
values of the critical temperature and high-field critical current 
density in powder-processed NbsAl superconducting wires. They 
suggest, moreover, that much better properties are obtainable. Mi- 
crostructural analysis of the reacted samples reveals a fine, complex 
microstructure. Its internal characteristics are not fully understood, 
but it responds to appropriate variations in heat treatment with sig- 
nificant favorable changes in superconducting characteristics. The 
further clarification of the microstructure should permit a choice of 
powder characteristics, wire processing, and heat treatment leading 
to very good superconducting characteristics. 





13017) Ferritic weldment of grain-refined 
use. Kim, H.J.; Syn, C.K.; 

wrence Berkeley Lab., "CA (USA)). 

. (CONF- 
er Number 


, 7 tH W-7405-ENG-48. 1 
Ang 58 NTIS, PC A02/MF AOI. 
DE82003332. 

From 1981 cryogenic engineering conference; San Diego, 
CA, USA (10 Aug 1981). 

The problem of welding grain-refined Fe-12Ni-0.25Ti for 4K 
service was first approached in this laboratory by using high nickel 
filler metals such as are often specified for ferritic steel weldments 
at 77K. This approach led to an undesirable brittleness in the fusion 
zone and a low yield strength in the weld metal. A more promising 
approach was developed in joint research between the Japanese 
steel companies, who showed that quench-and-tempered 9Ni steel 
may be welded for 77K service with a matching ferritic filler if a 
multipass GTAW technique is employed. The present paper reports 
the initial resultsof similar studies on ferritic GTA weldments in 
grain-refined 9Ni steel. Information is included on the preparation 
of the 9Ni steel and the weld filler metal, on the welding proce- 
dure, the microstructure of both the weld metal and the heat affect- 
ed zone, and on impact toughness and fracture toughness testing at 
77°K and 4.2°K. The results show that it is possible to weld grain- 
refined 9Ni steel with ferritic weld filler metal so as to retain good 
toughness at cryogenic temperatures. The results of this work may 
permit the utilization of retreated commercial grade 9Ni steel in 
structural applications within helium-cooled cryogenic devices 
where high strength and good toughness are required. (LCL) 


22797 (NASA-CASE-ARC—11263-1) Refrigerator 
module, system and process. Brooks, W.F.; Kittel, P. (Na- 
tional Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center). Jun 1981. 15p. NTIS, 
PC A02/MF AOl1. 

A hermetically sealed, valve-free assembly containing helium 
3 or other refrigerant is used in a refrigerator module including a 
refrigerant evaporator, a refrigerant condenser, and a refrigerant 
adsorption pump serially connected but thermally isolated, so that 
the refrigerant may pass from one element to another. A heater is 
provided for the adsorption pump. During operation, the adsorbing 
unit is heated to drive adsorbed refrigerant vapor to the condenser. 
Refrigeration occurs when the refrigerant is evaporated in the 
evaporator and simultaneously adsorbed in the adsorbing unit to de- 
crease refrigerant vapor pressure. When connected to the cold plate 
of a helium 4 or other refrigerant cryostat, the resulting multistage 
refrigeration system. gives improved and simplified operation in 
practice. 


22798 (PNL—4020) Survey of HEPA filter —- 
and experience at Department of Energy sites. Carbau 
E.H. (Pacific Northwest Lab., Richland, WA (USA)). 

1981. Contract AC06-76RL01830. 72p. NTIS, PC ‘A04/MF 
A01. Order Number DE82004666. 

Results indicated that approximately 58% of the filters sur- 
veyed were changed out in the 1977 to 1979 study period and some 
18% of all filters were changed out more than once. Most chan- 
geouts (60%) were due to the existence of a high pressure drop 
across the filter, indicative of filter plugging. The next most recur- 
rent reasons for changeout and their percentage changeouts were 
leak test failure (15%) and preventive maintenance service life limit 
(12%). An average filter service life was calculated to be 3.0 years 
with a 2.0-year standard deviation. The labor required for filter 
changeout was calculated as 1.5 manhours per filter changed. Filter 
failures occurred with approximately 12% of all installed filters. 
Most failures (60%) occurred for unknown reasons and handling or 
installation damage accounted for an additional 20% of all failures. 
Media ruptures, filter frame failures and seal failures occurred with 
approximately equal frequency at 5 to 6% each. Subjective re- 
sponses to the questionnaire indicate problems are: need for im- 
proved acid and moisture resistant filters; filters more readily dis- 
posable as radioactive waste; improved personnel training in filter 

and installation; and need for pretreatment of air prior to 
HEPA filtration. 
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22799 (SAND—81-2576C) Impact fuze testing at 3000 
m/sec employing explosively accelerating plates. Gill, W. 
(Sandia National Labs., Albuquerque, NM (USA)). 1981. 
Contract AC04-76DP00789. 4p. (CONF-8110124—1). 
NTIS, PC A02/MF AO1. Order Number DE82004295. 

From Minutes of IMOG environmental testing meeting; 
Amarillo, TX, USA (6 Oct 1981). 

The Explosives Testing Division at Sandia has developed a 
method of simulating a re-entry vehicle impacting the ground. The 
purpose of the simulation is to evaluate different fusing concepts. 
The design and operation of this impact testing facility are de- 
scribed. 


22800 (UCRL—50025-81-1, pp 1-5) Integrated-circuit 
technology is adapted for making precisely shaped parts, with 
dimensions in the micrometer range. 1 Apr 1981. NTIS, PC 
A03/MF AO1. Order Number DE82005850. 

In Electronics Engineering Department. Quarterly report 
No. 1, 1981. 

Methods used in the fabrication of integrated circuits have 
been adapted to make ultra-small parts that are virtually impossible 
to make otherwise. These methods include photolithography, thick 
photoresist, various kinds of controlled etching, ion milling, and mi- 
croelectroplating. This adaptation of these methods has been 
termed micromachining. Arrays of 1-um pinholes, micro-Fresnel 
zone plates, membranes down to | ym thick, laser target discs up 
to 10 wm thick and many other special parts have been made. As 
knowledge and skill with these techniques has been acquired, an 
ability to fabricate even more complex microstructures has been de- 
veloped. 


22801 Effect of coolant loss on current leads for super- 
conducting magnets. Chyba, C.; Hyman, L.G.; Roberts, L. 
(Argonne National Lab., IL (USA)). Cryogenics; 21: No. 10, 
615-618(Oct 1981). 

The recovery of current leads for superconducting magnets 
after loss of coolant is examined and it is found that if a lead is 
without cooling for longer than a time tausub(max), thermal 
runaway can be prevented by an increase in cooling or a decrease 
in current through the lead. It is evident that designing a lead away 
from its optimal values can make the lead significantly less suscepti- 
ble to problems of thermal runaway. 


22802 Adjustable flow rate controller for polymer solu- 
tions. Jackson, K.M. (to ent of Energy). US Patent 
4,276,904. 7 Jul 1981. Filed date 1 Sep 1976. vp. 

PAT-APPL-719869. 

An adjustable device is described for controlling the flow 
rate of polymer solutions which results in only little shearing of the 
polymer molecules, said device comprising an inlet manifold, an 
outlet manifold, a plurality of tubes capable of providing communi- 
cation between said inlet and outlet manifolds, said tubes each 
having an internal diameter that is smaller than that of the inlet 
manifold and large enough to insure that viscosity of the polymer 
solution passing through each said tube will not be reduced more 
than about 25 percent, and a valve associated with each tube, said 
valve being capable of opening or closing communication in that 
tube between the inlet and outlet manifolds, each said valve when 
fully open having a diameter that is substantially at least as great as 
that of the tube with which it is associated. 


22803 eee Se Saree Se Save of see and nio- 
bium-containing compounds for preparing superconductive cir- 
cuits. Falco, C.M.; Kampwirth, R.T.; Schuller, I.K. (to De- 


a of Energy). S Patent 4,266, 008. 5 May 1981. 
iled date 23 Nov 1979. vp. 


An improved method of preparing thin film superconducting 
electrical circuits of niobium or niobium compounds in which a 
thin film of the niobium or niobium compound is applied to a non- 
conductive substrate, and covered with a layer of photosensitive 
material. The sensitive material is in turn covered with a circuit 
pattern exposed and developed to form a mask of the circuit in 
photoresistive material on the surface of the film. The unmasked 
excess niobium film is removed by contacting the substrate with an 
aqueous etching solution of nitric acid, sulfuric acid and hydrogen 
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fluoride, which will rapidly etch the niobium compound without 
undercutting the photoresist. A modification of the etching solution 
will permit thin films to be lifted from the substrate without further 


etching. 


22804 18:1 pressure ratio axial/centrifugal compressor 
demonstration program. Schweitzer, J.K. (United Technol- 
Siege aN Corp., ax Products Div., West Palm Beach, 

); F S. Department of pexey. Office of 
Coal Utilisation. Wi on, DC). pp 1lp, Paper 81-1479 
of 17th AIAA/SAE/A ME joint prop sion conference. 
New York, NY; American Institute of Aeronautics and As- 
tronautics (1981). ACO5-760R05035. 

From AIAA/SAE/ASME joint propulsion conference; 
Colorado Springs, CO, USA (27 Jul 1981). 

The results of a component technology demonstration pro- 
gram to design and test an advanced axial/centrifugal compressor 
for industrial gas turbine applications are presented. Objectives 
were to demonstrate 18:1 pressure ratio at 90% polytropic efficien- 
cy with 80% fewer parts as compared to current industrial gas tur- 
bine compressors. The compressor design approach utilizes low- 
aspect-ratio/highly loaded axial compressor blading combined with 
a centrifugal backend stage to achieve the 18:1 design pressure ratio 
on a single spool in only seven stages. Demonstrated design point 
performance was 91.5% polytropic efficiency at 14% stall margin 
and 70 lbm/sec flow. This represents the highest known demon- 
strated performance in this pressure ratio and flow class. The re- 
sults are particularly significant in that they were accomplished at 
axial compressor aerodynamic loading levels approximately 15% 
above current production engine design practice. 


22605 Development of boundary layers. Herbst, R. 
Darmstadt, Germany; Technische Hochschule (30 Apr 
1980). 133p. (In German). 

Thesi 


esis. 
Boundary layers develop along the blade surfaces on both 
the pressure and the suction side in a non-stationary flow field. This 
is due to the fact that there is a strongly fluctuating flow on the 
downstream blade row, especially as a result of the wakes of the 
upstream blade row. The author investigates the formation of 
boundary layers under non-stationary flow conditions and tries to 
establish a model describing the non-stationary boundary layer. For 
this purpose, plate boundary layers are measured, at constant flow 
rates but different interference frequency and variable pressure gra- 
dients. By introducing the sample technique, measurements of the 
non-stationary boundary layer become possible, and the flow rate 
fluctuation can be divided in its components, i.e., stochastic turbu- 
lence and periodical fluctuation. 


22806 Pipeline and energy plant piping: design and tech- 
nology. Toronto, Ontario; Pergamon of Canada Ltd. (1980). 
389p. (CONF-8011136—). Pergamon Press, Inc., Maxwell 
House, Fairview Park, Elmsford, NY 10523. 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

‘ This meeting brings together the technology spectrum rele- 
vant to pipeline fabrication, design, materials, welding processes 
and procedures, inspection, defect acceptance, performance, and 
project management. A wide range of energy systems is a 
nuclear, hydroelectric, and oil and gas transmission. Thirty-nin 
papers are included; separate abstracts were prepared for all p deren 
(DLC) 


22807 Piping for power and other industries in a develop- 
ing country: India. Chandrasekaran, N. (Bharat Heavy Elec- 
tricals Ltd., Madras, India). pp 7-14 of Pipeline and energy 
plant piping: design and technology. Toronto, Ontario; Per- 
gamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, Developing countries have certain unique problems. One of 
the major concerns is to accelerate the pace of development. In this 
context, the experience of the Indian Piping Industry is presented. 
In order to provide a perspective on the prevailing environment, 
the resource picture on India and key industry profiles have been 
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given. These provide the backdrop for the developments in the 
piping industry. The process of development, identified through 
five major stages of capability-build up is described. The implica- 
tions of this process of development and the projected growth 
plans in the various industry segments, for the future of piping in- 
dustry in India are discussed. The paper concludes the discussion 


by highlighting certain qualitative features that will mark the future 
trends. 


22808 Toughness of submerged arc welds in large diame- 
ter grade 70 line ire North, T.H.; Wade, H.C.; Muir, D.A.; 
megan : ae Co. ie pe eo Hamilton, On- 
tario -101 of Pipeline energy plant piping: design 
and technology. Toronto, Ontario; Pergamon of Canada 
Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80’s; Calgary, Alberta, Canada (10 Nov 
1980). 

This work examines the factors determining the notch 
toughness properties of submerged arc deposits in spirally-welded 
Grade 70 line pipe. The influence of the flux formulation, and elec- 
trode and skelp composition on the notch toughness of spiral and 
skelp end welds in 0.540 in WT and 0.720 in WT pipe has been 
investigated. It has been shown that: the oxygen potential of flux 
formulation employed has the dominant effect on the toughness of 
deposits; the influence of weld metal composition on notch tough- 
ness can be related using a hardenability factor, HF = 
1000°C[(Mn/6) + (Cr + Mo/10) + (Ni/20) + (Cu/40)]. The HF 
value at which toughness is a maximum depends on the type of flux 
employed, and on the pipe composition (particularly its sulfur con- 
tent). Spiral weld seams exhibiting Charpy toughness values ap- 
proximately twice that of the AHGPP specification had COD 
values exceeding 0.25 mm (0.01 in). 


22809 Productivity factors in submerged arc line pipe 

welding Uttrachi, G.D. (Union Carbide Corp., 

Jaap NY). pp 135-139 of Pipeline and energy plant 

Piping ign and inaaey. Toronto, Ontario; Pergamon 
Cinta | Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, Several key factors must be considered in selecting the opti- 
mum welding process, welding equipment and welding materials 
for the manufacture of transmission pipe. Proper consideration must 
be given to assure minimum labor, maximum productivity, and pro- 
duction economies. Four key elements are discussed which govern 
the selection of optimum process and system components: (1) the 
effect of joint design on achievable welding speeds and welding ef- 
ficiency; (2) selection of process variables: number of electrodes, 
types of welding power and electrode spacing; (3) selection of 
welding equipment to obtain close control of welding variables, al- 
lowing faster speeds and fewer defects; and (4) use of welding ma- 
terials which provide highest speeds without undercuts and with 
minimum repair. 


22810 Alternative girth weld defect assessment criteria 
for pipelines. von Rosenberg, E.L. (Exxon Production Re- 
search Co., Houston, TX). pp 319-328 of Pipeline and 
energy plant piping: design and Sameer Toronto, On- 
tario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

, The use of workmanship standards to determine the accept- 
ability of girth welds in pipelines has provided a high level of qual- 
ity control for many years. This is evidenced by the low rate of 
girth-weld service failures. The use of a new technology based on 
fracture mechanics offers promise for equivalent performance at 
lower cost. Fracture mechanics analysis utilizes the fracture tough- 
ness of a material to determine the allowable size for a flaw that 
can withstand the maximum stresses envisioned for a particular 
pipeline application. Current pipeline standards define acceptable 
flaw size in terms of the length of the flaw as it appears on the ra- 
diograph. Because of the variability introduced by the unused depth 
dimension, present standards are necessarily conservative. Fracture 
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mechanics analysis requires that the flaw depth be used and there- 
fore permits a more accurate prediction of pipeline integrity under 
any given condition. In order to include this new technology in na- 
tional codes and standards, it is necessary to demonstrate conclu- 
sively the adequacy of the analysis; therefore, a series of full-scale 
experiments was designed and conducted by the Pipeline Research 
Committee of the American Gas Association (AGA) to measure 
the effects of both flaw length and depth on weld strength. The re- 
sults of these experiments will be discussed. 


22811 Magnetic properties of multifilamentary NbsSn 

Shen, S.S. (Oak Ridge National Lab., TN). pp 
309-320 of Filamentary A15 su mductors. Suenaga, Mt. 
Clark, A.F. (eds.). New York, ; Plenum Publishing Cor- 
poration (1980). Contract W-7405-ENG-26. 

A technical approach has been presented for gaining insight 
into the superconducting mechanism in a multifilamentary struc- 
ture. The systematic probing technique has demonstrated the capa- 
bility to determine the superconductor distribution and matrix prop- 
erties. Hysteresis losses and the magnetization curve and its tran- 
sient effects have been presented for conventioal bronze and in-situ 
NbsSn conductors. For the latter, research methods for possible 
technological applications are outlined. 


22812 Externally pressurized — zone air Bhenee 4 
machine tool (4” radius) (Engineering Materials 

(Oak pe Y-12 Plant, TN (USA)). (CAPE—2667). 
cards. 


Eeprually pressurized air-lubricated spindles using porous 
graphite compensation have been improved by using two nearly 
hemispherical self-aligning bearings instead of the more typical cy- 
lindrical journal and flat thrust design. This improvement simplified 
both fabrication and assembly, thereby making the spindle more 
economically attractive for routine shop use, while maintaining the 
conventional design's load capability, dynamic stability, thermal sta- 
bility, and rotational accuracy. Typical performance characteristics 
for these spindles are rotational accuracy of 5 microinches or 
better; deflection under load of less than 1.5 microinches per 
pound; and bearing housing temperature rise of less than 2°F from 
a cold start to steady-state conditions at a speed of 1000 rpm. Be- 
cause of the self-aligning feature of this spindle and the attenuation 
of the bearing journal geometrical errors through the fluid film 
(which is typical of externally pressurized spindles), its accuracy 
potential is practically unlimited. Although these spindles were de- 
signed to have optimum stiffness and thermal-stability characteris- 
tics at a low air-supply pressure and normal machining speeds, the 
design could be altered to produce spindles with optimum perform- 
ance characteristics for other applications. 


22813 Fiber breaking tool (Engineering Materials). (EG 
and G Idaho, Inc., Idaho Falls (USA)). (CAPE—2699). 

21 aperture cards. 

Current splicing techniques and connector assemblies for op- 
tical fibers require a good quality surface perpendicular to the 
fiber’s axis. This tool is designed to cleave fibers to less than +-2° 
and thus provide suitable fiber surfaces for low loss splicing and 
connectors. The cleave is accomplished by bending, tensioning, and 
scoring the bare fiber. 


4203 Lasers 
REFER ALSO TO CITATION(S) 22535, 22624, 24045, 24090, 24104, 24105 


(AD-A—093489) Submillimeter laser and Fabry- 

spectroscopy using metallic mesh. Annual technical 
report No. 1, 1 June 1978-31 May 1979. Pidgeon, C.R.; 
Davis, B.W. (Heriot-Watt Univ., Edinburgh ). Dept. of 
Physics). May 1979. 20p. NTIS, PC A02/ MF AOl. 

The performance of an optically pumped submillimeter laser 
is directly dependent on the infrared (CO) pump used, and the im- 
portance of the pump laser in relation to the tuning and stability 
characteristics has necessitated extensive investigations being car- 
ried out on the pump laser. This CO. laser would later be used in 
conjunction with the submillimeter laser at present being complet- 
ed. 
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22815 (AD-A—093507) Submillimeter laser and Fabry- 
Perot spectroscopy using metallic mesh. Annual technical 
report No. 2, 1 June 1979-31 May 1980. Pidgeon, C.R.; 
Davis, B.W. (Heriot-Watt Univ., Edinburgh ). Dept. of 
Physics). May 1980. i4p. NTIS, PC A02/MF AO1. 

An optically pumped submillimeter laser has been designed 
and the laser resonator constructed. The objective was to produce 
a laser which could accommodate a wide range of waveguides and 
output coupling forms, yet still retain consistent performance over 
the whole range from 40 micrometers to 1.2 mm. The performance 
expected was a large number of emission lines over the described 
range with output powers in excess of 1 mW. Experience from 
other submillimeter laser systems used led to the choice of a 25 mm 
I/D dielectric waveguide with a 5 mm diameter pinhole type 
output coupler as the basis of the optical resonator. A novel mirror 
translator system, in the form of a ‘wobble stick’, has been designed 
and successfully operated in the laser. Such power levels as de- 
scribed were ahcieved using the CO: pump laser described in the 
ist Annual Technical Report. A two element Low Pass Blocking 
Filter which was designed and constructed for use in conjunction 
with the submillimeter laser has been successfully applied to help 
identify the 170.6 micrometers emission line from CHsOH pumped 
with 9P36 CO, transition. The more powerful 118.8 micrometer 
emission line was effectively blocked, although still lasing, since the 
filter was external to the laser cavity. 


22816 (AD-A—093540) Chemical laser computer code 
survey. Wiggins, C.M.; Mansell, D.N.; Ulrich, P.B.; Walsh, 
J.L. (BD Ng Albuquerque, NM (USA)). 1 Dec 1980. 
Contract N00173-79-C-0109. 28ip. NTIS, PC A13/MF AOl. 

A survey of modeling capability for predicting chemical 
laser performance has been carried out. Optics, kinetics and gasdyn- 
amics codes are included in the survey. Seventy-eight separate 
codes developed at thirteen research centers are covered in this 
report. Both quick-look summaries and more in-depth summary 
sheets have been prepared for each code. A supplementary narra- 
tive section provides introductory material concerning code fea- 
tures and capabilities as well as explanation of terminology used on 
the survey forms. This document is intended as a comparison of 
code features and as an introduction to capabilities of individual 
codes. 


22817 (AD-A—093652) Nonlinear interactions between 
laser radiation and spin-aligned carriers in semiconductors. 
Final report. Johnson, E.J.; Davies, R.W.; Lempicki, A. 
(GTE Labs., Inc., Waltham, MA (USA)). 25 Nov 1980. 
Contract F49620-78-C-0082. 97p. NTIS, PC A05/MF AOl1. 

The central theme of this work is the effect of radiation 
upon the vector orientation of characteristic properties of photo-ex- 
cited carriers in semiconductors. The orientation is referred to the 
direction of propagation and the polarization state of the exciting 
light. Initially the emphasis was on the optical properties of spin- 
aligned electrons, particularly their behavior in stimulated emission. 
The scope was extended to include ordering of orbital angular mo- 
ments, and electron wave vectors as well. The material of choice 
was GaAs, now rapidly emerging as most important for a variety 
of optical, electronic and optoelectronic applications. The work 
performed falls into three categories: (a) development of novel ex- 
perimental techniques (b) development of new theoretical ap- 
proaches and (c) development of improved material. In the short 
duration of this contract the work remains, incomplete; however, 
we have made progress of considerable consequence in the areas 
where we had anticipated difficulty, thus providing a longer term 
challenge. 


22818 (AD-A—093688) Tunable optical sources. Final 

report 1 September 1979-31 August 1980. Byer, R.L. (Stan- 

ford Univ., CA (USA). Edward L. Ginzton Lab.). Nov 

Ly Contract DAAG29-79-C-0181. 84p. NTIS, PC A0S5/ 
AOl. 

We have successfully completed the study, development and 
application of a computer controlled Nd:YAG pumped LiNbO; 
tunable source. The device has operated reliably for more than one 
year. It tunes over a 1.4 - 4.0 micron range and operates at resolu- 
tions to less than 0.08 per cm at 10 mJ output at 10 pps. We have 
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invented and demonstrated a new optical device, the radial birefrin- 
gent element. We have invented and demonstrated a computer con- 
trolled laser attenuator. During the past year we have developed 
the theory for a slab configuration laser source. We have success- 
fully demonstrated the slab geometry as applied to Nd:Glass. Work 
is continuing on the understanding and implementation of this high 
energy, high repetitional rate Nd:Glass slab laser source. 


22819 yy ae ene Bandwidth and frequency en 
hancement o f free electron laser in a mildly relativistic elec 
tron beam. Final report. Uhm, H.S. (Naval Surface Wea 
Center, Silver Spring, MD (USA)). Apr 1981. 17p. ‘S, 
PC A02/MF AO 

The bandwidth and frequency enhancement of the free elec- 
tron laser instability in a mildly relativistic (gamma < or = 1.15) 
electron beam propagating through a dielectric loaded waveguide is 
presented. For an appropriate choice of the dielectric constant epsi- 
lon and the thickness of the dielectric material, it is shown that the 
instability bandwidth and frequency can be greatly enhanced for 
specified values of the beam energy and the wiggler wavelength. 


22820 (AD-A—102279/7) Compilation of atomic and mo- 
lecular data relevant to gas lasers. volume VII. Technical 
report. McDaniel, E.W.; Flannery, M.R.; Thomas, E.W.; 
Manson, S.T.; Gallagher, J.W. (Army Missile Command, 
Redstone Arsenal, AL (USA). Directed Energy Director- 
ate). Dec 1980. 262p. NTIS, PC Al2/MF A011. 

This volume and the succeeding volume are the seventh and 
the eighth in a series that presents data relevant to research and de- 
velopment in the field of gas lasers. The present volumes serve to 
update most of the areas covered in the previous documents. Those 
areas not treated here are considered to have been adequately dealt 
with earlier, as far as immediate data needs are concerned. Howev- 
er, even in those areas where new data are not presented here, ref- 
erences are given to past volumes in order to facilitate access to the 
previous data. Another function of the present work is to expand 
somewhat the scope of our data coverage, both with respect to 
atomic and molecular structural properties and with respect to 
atomic collisions. New species and sets of collision partners that 
have recently assumed importance are treated here, and other sys- 
tems that may become important in the gas laser contex are given 
attention. A significant amount of new material is also added to the 
chapter on surface impact phenomena, partly because of current in- 
terest in hollow-cathode lasers. 


22821 (AD-A—102335/7) Development of x-ray laser 
media: measurement of gain and development of cavity reso- 
nators for wavelengths near 130 angstroms. Final technical 
report 1 Nov 76-31 Dec 80. Forsyth, J.M. (Rochester Univ., 
NY (USA). Lab. for Laser Energetics). Jul 1981. 69p. 
NTIS, PC A04/MF AOl1. 

A new experimental facility was used to explore a range of 
conditions under which inverted populations on soft x-ray transi- 
tions could be produced in laser heated plasmas. Direct meas- 
urements with grating spectrographs were performed in the vicinity 
of 130 A to develop the diagnostic techniques for gain determina- 
tion. Designs for reflectors suitable for use in cavity resonators at 
soft x-ray wavelengths were developed. Construction of apparatus 
to produce such reflectors was begun. A patent on the reflector 


design was applied for. 


22822 (AD-A—102487/6) High power submillimeter and 
infrared radiation from intense relativistic electron beams. 
Scientific report 1 Jan-31 Dec 80. Schlesinger, S.P.; Mar- 
shall, T.C.; Diament, P. (Columbia Univ., New York 
(USA). Dept. of Electrical Engineering and Computer Sci- 
ence). 1981. 10p. NTIS, PC A02/MF AO1. 

The first quarter of Calendar 1980 was spent installing and 
testing the newly acquired long-pulse well-regulated Physics Inter- 
national Pulserad 220 unit (1 Mev. 20 KA 100 nsec). The balance of 
the year was spent on the first phase of the FEL long pulse oscilla- 
tor experiment and the beginnings of an investigation of the FEL 
amplifier. Wavelength and power were measured as a function of 
electron energy and current. Theoretical work included an exact 
analysis of particle dynamics in a true wiggler and the formulation 
of a simulation of a pump oscillated test particle in a plasma back- 
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ground, the latter study yielding new insights into finite Larmor 
radius effects. 


22823 Pg ape! Investigation of cold cathodes 
for long lasers. Hochuli, U. land 
Univ., ve College B Park ys Dept. of Electrical eer- 
ing). May 1980. 28p. S, PC A03/MF A0O1. 

We have proposed to solve the life problems of the low 
power longitudinally dc excited, CW waveguide laser. The prob- 
lem areas that presently limit the life of this laser are listed below: 
The requirement of a cold cathode technology that allows one to 
maintain the proper gas composition over a long period of time. 
These cathodes have to have a low sputtering rate and procedure 
deposits that are stationary and well attached to harmless areas in 
the neighborhood of the cathode. No mirror deposits can be toler- 
ated. Mirror intensity limits have to be known. Proper sealing tech- 
niques are absolutely necessary for long actual laser-life as well as 
shelf life. 


22824 (AD-A—103218/4) Electron impact cross sections 
applicable to lasers. report 10 Nov 79-17 
Aug 81. Wong, S. (Yale Univ., New Haven, CT ; 
Mason Lab.). 17 Aug 1981. 13p. NTIS, PC A 

In the program on excited molecules we have completed the 
experiments on dissociative attachment from vibrationally excited 
HCl and HF. In this work we observed an unusually large cross 
section (10 to the -14th power sq cm.) for Ci-/HCl (v=2) and pro- 
posed a new mechanism for dissociative attachment by electron 
impact. These results have been published in Journal of Chemical 
Physics, 1981. In the program on electronic excitation of noble-gas 
atoms we have established the experimental methods for studies up 
to the threshold region. The first results have been obtained for the 
n=2 states of He, within 4 eV of threshold. In the 2 3S and 2 3P 
cross sections we observed anomalous angular dependences attrib- 
utable to a new 2P resonance. 


22825 (AD-A—103284/6) System optical quality users 

guide. Part 1. Final report Jan-Jun 80. ’ J.L.; 

Townsend, S.S.; Campbell, J.L. (United Technologi 

Corp., West Palm Beach, FL (USA)). Mar 1980. 42p. 
S, PC A03/MF AO1. 

This report describes the System Optical Quality (SOQ) 
code structure and the input to the code required for analyzing 
High Power Laser Optical Systems. The SOQ code provides the 
designer with a physical optics model of the system. The code 
traces the beam from its point of origin in the resonator through 
the optical train into the far field. This report is divided into three 
parts. Part 1 describes the general structure of the SOQ code and 
establishes a correlation between the usual optical elements encoun- 
tered in the optical train/gas dynamic laser resonator and the ap- 
propriate SOQ models. Part 2 acquaints the user with the individual 
SOQ subroutines and their analytical formulations as manifested in 
Fortran within the SOQ framework. It also delineates the input re- 
quired to exercise the subroutines, familiarizes the user with the op- 
eration of the SOQ model, and contains working input modules 
which carry the user through the usual calculations of the SOQ 
code from input generation to loaded cavity calculations. Part 3 
contains Appendices describing SOQ updates. 


22826 (AD-A—103285/3) System optical quali 

guide. Part 2. Final report Jan-Jun 80. Forgham, J.L.; 

Townsend, S.S.; Campbell, J.L. (United Technologies 

Co West Palm Beach, FL (USA)). Mar 1980. 268p. 
s, PC A12/MF A011. 

This report describes the System Optical Quality (SOQ) 
code structure and the input to the code required for analyzing 
High Power Laser Optical Systems. The SOQ code provides the 
designer with a physical optics model of the system. The code 
traces the beam from its point of origin in the resonator through 
the optical train into the far field. This report is divided into three 
parts. Part 1 describes the general structure of the SOQ code and 
establishes a correlation between the usual optical elements encoun- 
tered in the optical train/gas dynamic laser resonator and the ap- 
propriate SOQ models. Part 2 acquaints the user with the individual 
SOQ subroutines and their analytical formulations as manifested in 
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Fortran within the SOQ framework. It also delineates the input re- 
quired to exercise the subroutines, familiarizes the user with the op- 
eration of the SOQ model, and contains working input modules 
which carry the user through the usual calculations of the SOQ 
code from input generation to loaded cavity calculations. Part 3 
contains Appendices describing SOQ updates. 


guide. ven" teal Gee Jan-Jun 80. F aw J.L 
report Jan-Jun or, LL. 
Townsend, S.S.; Campbell, J.L. (United Technologies 
Corp., West Palm Beach, FL (USA)). Mar 1980. 7Ip. 
S, PC A04/MF AOl1. 

This report describes the System Optical Quality (SOQ) 
code structure and the input to the code required for analyzing 
High Power Laser Optical Systems. The SOQ code provides the 
designer with a physical optics model of the system. The code 
traces the beam from its point of origin in the resonator through 
the optical train into the far field. This Part contains Appendices 
describing SOQ updates. 


22628 (DOE/DP/40130—1) KrF* short pulse extraction 
studies. Final technical report, 1 August 1980-31 August 
1981. Mandl, A.E.; Klimek, D.E.; Parks, J.H. (Avco-Ever- 
ett Research Lab., Inc., Everett, MA (USA)). 1981. 
Contract AC08-80DP40130. 53p. NTIS, PC A04, A0l. 
Order Number DE82002690. 

A series of measurements on the KrF* laser system was car- 
ried out using 200 ns fast rise time pulse at currents up to 50 A/cm? 
to approximate conditions of interest for the DOE inertial confine- 
ment fusion program. These measurements include fluorescence ef- 
ficiency, sidelight suppression of the fluorescence during lasing and 
laser energy output over a wide range of parameters including: 0.5 
ama < P < 2.0 ama, 300°K < T < 450°K, 0.15% < [F:] < 
0.5%, 40 A/cm? <I < 50 A/cm? and various output couplings. 
Our KrF* model has been modified to match the new results. 
These modifications include a simplified 2 upper level model to de- 
scribe the vibrational relaxation and its effect on energy extraction. 


22629 (LA-UR—81-3364) Laser-based instrumentation 
for detection of chemical-warfare agents. Quigley, G.P.; Rad- 
ziemski, L.J.; Sander, R.K.; Hartford, A. Jr. (Los Alamos 
Scientific Lab., NM (USA)). 1981. Contract W-7405-ENG- 
36. 2lp. NTIS, PC A02/MF AOl. Order Number 
DE8 329. 

Several laser-based techniques are being developed for 
remote, point, and surface contamination detection of chemical 
warfare agents. These techniques include optoacoustic spectros- 
copy, laser-induced breakdown spectroscopy, and synchronous de- 
tection of laser-induced fluorescence. Detection limits in the part- 
per-million to part-per-billion regime have been demonstrated. 


22830 (LA-UR—81-3388) High-repetition-rate CF, laser. 
Telle, J. (Los Alamos National Lab., NM (USA)). 1981. 
Contract W-7405-ENG-36. 3p. (CONF-811204—3). NTIS, 
PC A02/MF AO1. Order Number DE82004328. 

From Institute of Electrical and Electronics Engineers meet- 
ing; Miami, FL, USA (7 Dec 1981). 

A 16 um CF, laser oscillator has operated at 1 kHz in a 
cooled static cell. Threshold pump energies required from the low 
pressure, Q-switched, cw discharge CO: laser were as low as 60 pJ. 
The laser cavity employed the multiple-pass off-axis path resonator 
in a ring configuration. CF, laser power at 615 cm™' and a 1 kHz 
repetition rate exceeded 300 pW. 


22831 (SLAC-PUB—2788) Relationship of FEL physics 
to accelerator physics. Morton, P.L. (Stanford Linear Accel- 


erator Center, CA (USA)). Aug 1981. Contract AC03- 
76SF00515. 47p. (CONF-810771—1). NTIS, PC A03/MF 
A01. Order Number DE82003591. 
From FEL workshop; Sun Valley, ID, USA (13 Jul 1981). 
The beam dynamics and operation of a free electron laser 
are discussed after a description of accelerator beam dynamics. 
Various wiggler field schemes are studied including the constant 
parameter wiggler, the variable parameter wiggler, and the gain-ex- 
aad wiggler. (WHK) 
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22832 High power gas laser amplifier. Leland, W.T.; 
Stratton, T.F. bo ent of yy US Patent 
4,264,868. 28 Apr 1981. Filed date 13 Oct 1978 vp. 

A high power output CO, gas laser amplifier is described 
that has a number of sections, each comprising a plurality of annu- 
lar pumping chambers spaced around the circumference of a 
vacuum chamber containing a cold cathode, gridded electron gun. 
The electron beam from the electron gun ionizes the gas lasing 
medium in the sections. An input laser beam is split into a plurality 
of annular beams, each passing through the sections comprising one 
pumping chamber. 


22833 Ring cavity for a Raman capillary waveguide am- 
plifir. Kurnit, N.A. US Patent Patent Application 229,023. 
27 Jan 1981. 22p. Contract W-7405-ENG-36. 

A regenerative ring amplifier and regenerative ring oscillator 
are described which function to feed back a portion of the Stokes 
signal to complete the ring cavity. The ring cavity configuration 
allows the CO, laser pump signal and Stokes signal to copropagate 
through the Raman capillary waveguide amplifier. A Raman capil- 
lary waveguide amplifier is also provided in the return leg of the 
ring cavity to increase gain without increasing the round trip time. 
Additionally, the ring cavity can be designed such that the ampli- 
fied Stokes signal is synchronous with the mode-locked spikes of 
the incoming CO; laser pump signal. 


22834 Passive maser development at NRL. White, J.D.; 
Frank, A.; Folen, V. Washington, DC; Naval Research 
Lab. (1981). 19p. NTIS. 

The application of passive hydrogen masers to satellites was 
investigated. The NRL maser is of compact design suitable for the 
space environment. It is based on a dielectrically loaded sapphire 
cavity and uses a computer optimized set of four shields. The servo 
design is a phase sensitive method which directly measures the 
phase dispersion of the interrogating signal as it passes through the 
cavity. 


22835 Laser advances and applications. Wherrett, B.S. 
(ed.). Chichester, England; John Wiley and Sons (1980). 
_— (CONF-7909237—). John Wiley and Sons, New York, 


From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Separate abstracts were prepared for 20 of the 48 papers pre- 
sented. The remaining 28 papers were out of scope. (WHK) 


22836 New lasers and new laser measurement systems. 
Bradley, D.J. (Blackett Lab., London). pp 11-18 of Laser 
advances and applications. Wherrett, B.S. (ed.). Chichester, 
England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

At the end of the second decade of its existence laser physics 
is still undergoing extensive development. In the past two years 
new concepts such as wave conjugation and free-electron lasers 
have reached the stage of practical realization. Likewise there have 
been recent substantial advances in laser based ultra-short time- 
domain measurement and in applications of these techniques in 
other branches of physics, as well as in chemistry and biology. 
Even in optically pumped solid state lasers, the first type of laser to 
be successfully operated, new materials are transforming the per- 
formance capability. These advances are discussed. 35 references 


22837 Waveguide lasers. Hall, D.R. (Royal Signals and 
Radar Establishment, Baldock, England). pp 19-24 of Laser 
advances and applications. we (1980 B.S. (ed.). Chichester, 
England; John Wiley and Sons (1980 

From 4. national quantum teins conference; Edin- 
burgh, UK (Sep 1979). 

Waveguide lasers may be distinguished from conventional 
lasers by the fact, that over at least part of the intracavity path the 
optical radiation is guided by the structure which also serves to 
confine the gain medium. There are two major implications of this 
which must be considered, namely, the propagation of light in 
hollow dielectric guiding structures and the design of laser resona- 
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tors which contain waveguide sections. As an illustration of some 
of the principles involved, some aspects of the design of cw CO, 
waveguide lasers are briefly considered. (WHK) 


22638 Operation of a transversely excited waveguide CO, 
laser. Gorton, E.K.; Redding, J.R. (Royal Si and 
Radar Establishment, Baldock, England). pp 25-29 of Laser 
advances and — Wherrett, B.S. fed). Chichester, 
England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

The operation of a TE waveguide COs laser using the 
pulser-sustainer mode of excitation is summarized. Brief perform- 
ance data for the laser using capacitor discharge excitation under- 
lines the advantage of higher efficiency obtained using the pulser- 
sustainer technique. The 3.7% efficiency achieved in the present 
work is the highest obtained for a TE waveguide CO, laser. 
(WHK) 


22839 Optogalvanic laser stabilisation. Moffat, S. (Univ. 
of St. Andrews, England); Smith, A.L.S. pp 31-34 of Laser 
advances and 1 7 Wherrett, B.S. (ed.). Chichester, 
England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

The development of a compact, CO: sealed laser operating 
at up to 10% conversion efficiency with the laser cavity both ac- 
tively and passively stabilized (without an extra dispersive element) 
to achieve better than 3 parts in 10° frequency stability for the long 
terms (seconds to many hours) and better than 3 parts in 10'° in the 
short term (10 ys to 10 ms) on any one of 10 CO, 00°1 - (10°0, 
02°0)/sub I,II/ laser transitions is reported. The active stabilization 
system utilizes optogalvanic detection and electronic feedback to 
lock the cavity length to a chosen line center (in the laser signa- 
ture). With a quartz discharge tube, 25 cm long and 8 mm diameter 
the output power stability is 0.2 to 1.0% with more than 8 W on 
the P(20) 10.6 um line and typically 4 to 6 W on the other transi- 
tions. 


22840 Colour centre lasers. Litfin, G.; Welling, H. (Uni- 
versitaet Hannover, Federal Republic of Germany). pp 39- 
46 of Laser advances and applications. Wherrett, B.S. (ed.). 
Chichester, England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

T le laser oscillation in the near infrared (0.8 ym < 
lambda < 3.33 ym) has been achieved with several F-aggregate 
color centers in alkali haiide crystals. The advantages of these 
lasers are given by high single mode output powers, large tuning 
ranges and extraordinary small linewidths. The main characteristics 
of these lasers are discussed and new developments are reported, in 
particular the increase of single mode output power using travelling 
wave cavities, the extension of the entire tuning range of color 
center lasers with F,* center crystals and finally the enlargement of 
the tuning range with single crystals, containing both F/sub A/(II) 
and F/sub B/(II) centers in the same sample. 


22841 Sealed-off, repetitively pulsed iodine laser oscilla- 
tor. Baker, H.J.; King, T.A. (Manchester Univ., England). 
pp 47-50 of Laser advances and applications. Wherrett, B.S. 
(ed.). Chichester, England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

The atomic iodine laser, emitting at 1.315 um following uv 
photolysis of fluoro-alkyl iodide (RI), is capable of both high peak 
power, pulsed operation, and cw operation at an efficiency of about 
1%. The dissociation of the alkyl iodide is in general not complete- 
ly reversible, generating molecular iodine which is a particularly 
strong excited state quenching agent. As a consequence, iodine 
laser systems are operated either on a single shot basis, with a 
change of gas fill between shots, or in a recirculating flow mode, 
where molecular iodine is removed in a cold trap and the alkyl 
iodide replenished. In the latter case, corrosion of metal parts by 
iodine, vibrations from the blower and air leaks at rotary seals are 
problems, and such systems are usually only temporarily sealed off. 
A prototype all-glass laser tube is described to avoid the corrosion 
problem. (WHK) 
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22842 Properties of a laser mode with a helical 

surface, Willetts, D.V.; Vau J.M. (Royal S and 
Radar Establishment, Gt. vern, — Pp 51-56 of 
Laser advances and applications. errett, B.S. (ed.). 
Chichester, England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Two problems with Ar* and Kr* lasers that we had noted in 
earlier scattering experiments (difficulties of precision focussing and 
uncertainties of normalization of the intensity correlation function) 
led us to examine the wave fronts by two beam interference. Under 
certain conditions rather remarkable interference patterns were ob- 
served; these we interpret as due to a helical form of the cophasal 
surface. Such an unusual form of light beam appears not to have 
been suggested for any region of the electromagnetic spectrum. 
The phenomenon is described, and some of its implications are dis- 
cussed. (WHK) 


22843 Vibrational relaxation studies in noble gas halides. 
Hutchinson, M.H.R.; Levy, C.D.P.; Reksten, G.M. (Imperi- 
al College of Science and Technology, London, ). 
p 57-60 of Laser advances and applications. Wherrett, B.S. 

ed.). Chichester, England; John Wiley and Sons (1980). 
From 4. national quantum electronics conference; Edin- 


burgh, UK ike oe 

The ing of e-beam diodes used for pumping noble gas ha- 
lides is discussed, and the kinetics of the XeCl ground state in e- 
beam pumped systems are studied. (WHK) 


22844 Transient absorptions in rare gas halide lasers. 
Kearsley, A.J.; Gower, M.C.; Webb, C.E. (Clarendon Labo- 
ratory, Oxford, England). pp 61-64 of Laser advances and 
applications. Wherrett, Be (ed.). Chichester, England; 
John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Recent work on the rare gas halide lasers has improved 
them to the point where they give significant fractions of a joule 
per pulse. The kinetics of these lasers is, however, not very well 
understood. Two possible formation pathways exist, the ion channel 
and the metastable channel. Population measurements are reported 
which favor the ion channel and eliminate the simple metastable 
pathway. Measurements were carried out on a 1/2 J/pulse, 20 MW 
peak power XeCl laser with a 180 cm gain length and a 1 | active 
volume. (WHK) 


22845 Electron-beam-excited rare-gas halide lasers. Crad- 
dock, D.; Edwards, C.B.; Gilbert, F.S.; Nicholas, D.J.; 
O'Neill, F.; Shaw, M.J. (SRC Rutherford Lab., Oxon, Eng- 
land). pp 65-68 of Laser advances and applications. Wher- 
(1980), . (ed.). Chichester, England; John Wiley and Sons 
1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Rare-gas halide lasers are presently of interest for use as high 
energy (~ 1 MJ) drivers for laser fusion studies. The 248 nm KrF 
laser, in particular, looks most promising because of its already 
demonstrated high efficiency (~ 10%) using long pulse (0.6 js), e- 
beam excitation. For high energy laser fusion experiments, howev- 
er, a laser pulse duration of approximately 10 ns is required, there- 
fore these long KrF pulses will have to be compressed in time to 
make them useful. This can be achieved using Raman pulse com- 
pression or optical multi-pulse amplifier extraction. If, however, 
short (< 100 ns), high current e-beam pulses can be used to excite 
KrF lasers efficiently then the optical pulse compression required 
will be reduced. The experiments described were undertaken to in- 
vestigate the efficiency of an e-beam pumped, short pulse, KrF 
laser. Results are discussed. 


22846 X-ray lasers. Pert, G.J. (Univ. of Hull, England). 
pp 69-75 of Laser advances and applications. Wherrett, B.S. 
(ed.). Chichester, England; John Wiley and Sons (1980). 
From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 
A brief review of the progress made in various pumping 
schemes for x-ray lasers is given. Electron collisional pumping, 





charge exchange pumping, and recombination pumping (imploding 
shells and heated fibers) are considered. (WHK) 


4204 Heat Transfer And Fluid Flow 


REFER ALSO TO CITATION(S) 21097, 21673, 21724, 21725, 21726, 22805, 
22888, 23029 


22847 (BFR-R—148-1980) Heat transfer in soil and rock 
in construction materials and a Gustafsson, S.; 
Karawacki, E.; lLunden, A. (Naemnden  foer 
Energi roduktionsforskning, Stockholm (Sweden)). 1980. 
31p. Swedish). NTIS (US Sales Only), PC A03/MF 
AO1. Order Number DE82900922. 

A new method for the simultaneous measurements of heat 
conductivity and diffusivity of non-metallic materials has been de- 
veloped. Also, heat capacity can be determined. The method is 
named THS (Transient Hot Strip) method and is based on the study 
of the variation of the electric resistance when current is applied to 
a metallic ribbon which is surrounded by the material to be tested. 
The reliability of this new method has been tested by comparison 
with literature data and with the results obtained by other methods. 
Water, glycerol, quartz, and granite have been measured. Ceramic 
materials have been tested and it has been demonstrated how to 
measure conductivity and diffusivity of a rock or a clay when the 
temperature of the sample is varied. 


22848 (DOE/ET/13328—T2, pp 73-91) Effect of com- 
mercial enhanced surfaces on the boiling heat transfer curve. 
Yilmaz, S. (Heat Transfer Research, Inc., Alhambra, CA); 
Westwater, J.W. Dec 1981. NTIS, PC A03/MF AO1. Order 
Number DE82007780. 

In Evaluation of high-frequency heat-transfer techniques. 
Final report, 27 September 1978-30 September 1981. 

An experimental study was carried out to determine heat 
transfer performance of several commercial and prototype tubes 
with enhanced boiling surfaces. The following single, steam-heated, 
horizontal copper tubes were tested with pure saturated isopropyl 
alcohol at atmospheric pressure: ECR40, Gewa 1200 fins/m, Gewa- 
T, High Flux, CSBS, Thermoexcel-E, and plain tube. Also data 
was obtained with pure saturated p-xylene at atmospheric pressure 
for ECR40, Gewa 1200 fins/m, and CSBS tubes. Gewa 1200 fins/m 
was additionally tested with pure saturated water at 1 atmosphere. 
All the enhanced tubes improved nucleate boiling heat transfer co- 
efficients by shifting the boiling curve to lower boiling temperature 
differences as compared to plain tubes. The maximum heat flux was 
increased for most of the enhanced tubes; this shows that q/sub 
max/ is not a hydrodynamic phenomena alone. The transition 
regime from nucleate to film boiling was also found to depend on 
the boiling surface conditions, therefore, supporting the existence of 
liquid-solid contact during transition boiling. Surface factors, F/sub 
8/, were correlated as a function of heat flux in the nucleate boiling 
region for all enhanced tubes with isopropyl alcohol and p-xylene 
as the pure boiling liquids. It was discovered that F/sub s/ for each 
tube is strongly dependent on the properties of the boiling fluid. 


22849 (DOE/ET/13328—T2, pp 123-129) Enhanced 
boiling surfaces as single tubes and tube bundles, Yilmaz, S.; 
Palen, J.W..; Taborek, J. (Heat Transfer Research Inc., Al- 
hambra, CA). Dec 1981. NTIS, PC A03/MF AOl1. Order 
Number DE82007780. 

In Evaluation of high-frequency heat-transfer techniques. 
Final rt, 27 September 1978-30 September 1981. 

wo enhanced tube surfaces (Gewa-T and Thermoexcel-E) 

with reentrant nucleation sites and a plain surface were tested as 
single tubes with pure p-xylene and isopropyl alcohol in pool boil- 
ing at atmospheric pressure (103 kPa). Two enhanced bundles and a 
plain tube bundle were tested as steam-heated internal reboilers in 
the HTRI Boiling and Condensation Research Plant, using p-xylene 
at atmospheric pressure (103 kPa) and at 5 psia (35 kPa). While the 
plain tube bundle showed a substantial improvement in performance 
compared to the single plain tube, the enhanced surface tube bun- 
dies performed about the same or less than the single enhanced 
tubes. However, the enhanced bundles were still far superior to the 
plain tube bundle. An attempt is made to explain this behavior. 
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22850 (DOE/ET/13328—T2, pp 1-11) peo ong to the 
application of enhanced bo surfaces in tube bundles. 
Palen, J.W.; Taborek, J.; Yilmaz, S. (Heat Transfer Re- 
search, Inc., Alhambra, CA). Dec 1981. NTIS, PC A03/MF 
A01. Order Number DE82007780. 

In Evaluation of high-frequency heat-transfer techniques. 
Final report, 27 September 1978-30 September 1981. 

Use of specially enhanced boiling surfaces can greatly in- 
crease heat transfer rates at low boiling side temperature differ- 
ences. However, proper utilization of these surfaces in tube bundles 
requires an understanding of the tube bundle boiling mechanisms 
plus some basic data to define surface factors and nucleate boiling- 
convective boiling relationships. Single tube data cannot be used 
alone to design enhanced tube bundles. Adjustments must be made 
for bundle effects through the use of circulation boiling concepts. 
The amount of enhancement for bundles theoretically must be less 
than for single tubes, but can still be great enough to make such 
surfaces economically attractive in carefully selected applications. 


22851 Py stripping in standpipes. Knowlton, T.M.; 
Aquino, C.; Hirsan, I.; Sishtla, C. (Inst. of Gas Tech., Chi- 
cago, IL). pP 287-335 of Advances in coal utilization tech- 
riety Chicago, IL; Institute of Gas Technology 


From Symposium on advances in coal utilization technology 
IV; Denver, CO, USA (20 Apr 1981). 

A model of a packed-bed void-gas stripping section in a 
standpipe has been developed. This relative-velocity model allows 
the determination of the best stripper design for a particular appli- 
cation. This model was developed from the results of a void-gas 
stripping study using a nitrogen/oxygen gas system. The effects of 
stripping gas injection, particle size, particle density, stripper diame- 
ter, and solids flow rate on the amount of gas needed to strip were 
investigated. An example of how to design a packed-bed stripper is 
also presented. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 21926, 22796, 24075 


22852 (AD-A—950848/2) Proposed American war stand- 
ard safety code for the industrial use of x-rays, Z54. Part I. 
(American Standards Association, New York). 16 Mar 1945. 
20p. NTIS, PC A02/MF AO1. 


22853 (AD-A—950860/7) Feasibility of compact 4 mev 
electrostatic x-ray source studies of compressed gas and high 
vacuum insulation radiographic properties of x-rays in the 2 
to 6 MeV Range. Supplement. Final report Jun 52-Jun 54. 
Cloud, R.W.; Goldie, C.H.; Wright, K.A.; Anson, J.H.; 

rump, J.G. (Massachusetts Inst. of Tech., Cambridge 
(U AY, High Voltage Research Lab.). 1 Dec 1954. 55p. 
NTIS, PC A04/MF AOl1. 


22854 (INIS-SU—52, pp 202-204) RGM-1 X-ray gener- 
according 


ator modulated to energy. Kir’yanov, G.I; Kuznet- 
sova, T.I.; Mints, A.Z.; Matantsev, A.N.; Sibejkin, V.G. 
1979. (In Russian). NTIS (US Sales Only), PC A14/MF 
AOl. Order Number DE82780228. 

In Radiation technology. Issue 17. 

A description and performances of the RGM-1 X-ray gener- 
ator are given. The generator is intended for the analysis of the 
substance composition using energy-modulated X-radiation, and for 
flaw detection. The generator allows for smooth control of the 
modulation energy, electron current and accelerating voltage, and 
is designed for several operating conditions: with energy modula- 
tion, with constant radiation flux and also with intensity modulation 
in accordance with pulsed and sinusoidal law of change of the elec- 
tron current. 
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22855 (iS-M—359) Inversion of ultrasonic scattering 
data. Rose, J.H.; Opsal, J.L. (Ames Lab., IA (USA); Law- 
rence Livermore National Lab., CA (USA)). 1981. Contract 
W-7405-ENG-82. 8p. (CONF-810839—7). NTIS, PC A02/ 
MF AO1. Order Number DE82004809. 

From AF/DARPA review of progress in quantitative NDE; 
Boulder, CO, USA (2 Aug 1981). 

The elastic wave inverse scattering problem is examined 
from the point of view of the Inverse Born Approximation (IBA). 
It is shown that the IBA yields highly accurate results for the shape 
of complex composite voids given sufficient scattering data. The 
IBA is shown to provide accurate determinations for the size and 
shape of simple cracks and for a composite flaw which consists of a 
void with a circumferential crack. The Born approximation is also 
shown to provide a means for determining the composition of in- 
clusions. 


22856 (PB—81-807562) Nondestructive testing of pave- 
ments and pavement bases. 1964-June, 1981 (citations from 
the NTIS Data Base). Report for 1964-Jun 81. (National 
Technical Information Service, S: 
1981. 174p. NTIS PC NO1/MF 

Nondestructive methods for quality assurance of pavements 
and pavement bases are investigated in these Government-spon- 
sored research reports. Vibration, nuclear activation, radiometry, 
and acoustic detection are among the various techniques employed. 
(This updated bibliography contains 167 citations, 16 of which are 
new entries to the previous edition.) 


ringfield, VA (USA)). Jul 


22857 (SAND—81-8777) Applied stress determination 
using computerized ultrasonic techniques. Thomas, G.H.; 
(UsAy. A.F. (Sandia National Labs., Livermore, CA 
(USA); Washington Univ., Seattle (USA). Dept. of Me- 

chanical Engineering). Sep 1981. Contract AC04- 
76DP00789. 18p. NTIS, PC A02/MF A0O1. Order Number 
DE82003894. 

A computer based ultrasonic test bed was used to acquire 
and process ultrasonic data in a combined analytical and experimen- 
tal program to investigate potential correlations of ultrasonic signal 
characteristics with applied stress states. Variations in acoustic 
properties caused by known stress states were first studied using a 
finite element computer code. These studies guided the experimen- 
tal efforts to measure minute changes in the acoustic characteristics, 
particularly attenuation. Also, spectral analysis and pattern recogni- 
tion techniques were instrumental in the correlation of the ultrason- 
ic waveforms with stress levels. Results of this study, though pre- 
liminary, indicate the potential for ultrasonic stress determination. 


Mechanical and fracture mechanical testing of 
welded joints in nuclear engineering. Klausnitzer, E. pp vp of 
Annual meeting of the Deutsche Gesellschaft fuer Metall- 
kunde. Kar e, Germany; Fachinformationszentrum En- 
ergie, Physik, Mathematik (1981). (In German) 

From Annual Meeting of the Deutsche Gesellschaft fuer 
Metallkunde; Baden-Baden, Germany, F.R. (9-12 Jun 1981). 


22859 Ultrasonic monitoring of growth of part-through 
thickness defects in pipes at 290°C. Mohamed Mahmoud, 
M.A.; Burns, D.J. (Univ. of Waterloo, Ontario). pp 309-317 
of Pipeline and energy plant piping: design and technology. 
Toronto, Ontario; Pergamon of Canada Ltd. (1980). 

From International conference on pipeline and energy plant 
piping - fabrication in the 80's; Calgary, Alberta, Canada (10 Nov 
1980). 

This paper discusses the use of the ultrasonic echo-amplitude 
method to continuously monitor the subcritical growth of internal, 
part-through thickness defects in steel pipe operating at tempera- 
tures up to 290°C. The high temperature transducers were totally 
immersed in couplant liquid in a box attached to the external sur- 
face of the pipe. The pipe was filled with water at 290°C and a 
pressure of 10.4 MPa. A slitting saw inside the pipe was used to cut 
and periodically enlarge defects in the longitudinal-radial plane of 
the pipe. 
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22860 Two transducer scanner - beta drive SA (Engineer- 
ing Materials), (Lawrence Livermore National Lab., CA 
(USA)). (CAPE—2702). 

33 aperture cards. 

Drawings of a high precision, versatile, computer-controlled 
two-transducer ultrasonic test bed with on-line computerized data 
acquisition, analysis, and image display are presented. (WHK) 


22861 Computer controlled calibration system (CAMAC) 
(Engineering Materials). (Lawrence Livermore National 
Lab., CA (USA)). (CAPE—2705). 

396 aperture cards. 

The calibration system is a collection of special purpose 
CAMAC modules that provide programmable calibration signals 
for the purpose of calibrating data acquisition systems used to col- 
lect data from various types of transducers during mechanical 
shock and vibration environmental tests. The processor based con- 
troller receives high level English type commands over a IEEE-488 
bus, interprets the commands then translates them into command 
signals to the calibration modules. CAMAC’s modular structure 
provides for easy configuration of a calibration system to match the 
data acquisition system. 


4206 Safety Engineering 


22862 (CONF-7809249—) Constructional engineering in 
thermal power plants 1978. (VGB Technische Mey, ag 
der Grosskraftwerksbetreiber e.V., Essen (Germany, F 
1978. (In German). VGB-Kraftwerkstechnik Gmb 
Verlag ‘echnish-Wissenschaftlicher Schriften, Essen, Ger- 
many. 
From VGB meeting on constructional en, 
mal power plants; Koeln, F.R. Germany o Sep 1978). 
Selected papers are indexed separately. 


ing in ther- 


(SAND—81-2577C) Sandia Aircraft Crashfire Fa- 
cility. Gill, W. (Sandia National Labs., Albuquerque, NM 
(USA)). 1981. Contract AC04-76DP00789. 36p. (CONF- 
8110124—-2). NTIS, PC A03/MF AOl. Order Number 
DE82004297. 

From Minutes of IMOG environmental testing meeting; 
Amarillo, TX, USA (6 Oct 1981). 

The design and operation of a facility at Sandia Laboratories 
for simulating aircraft fuel fires and for determining the effects of 
such fires on explosives and on aircraft-transportable accident-resis- 
tant containers for plutonium pellets are described. (LCL) 


4207 Vacuum Engineering 
REFER ALSO TO CITATION(S) 22792, 22928 


22864 (KFTI—80-37, pp 3-12) Energy consumption in a 
cryogenic vacuum system, Kholod, Yu.V.; Lymar, V.F.; Yu- 
ferov, V.B. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In General and nuclear physics. 

Calculations of a part in energy consumption for condensa- 
tion for vacuum pumping in general energy consumption for cryo- 
genic vacuum systems (300 K) are carried out. For the system con- 
sisting of a chamber of 800 1 volume, internal cryopanel and exter- 
nal cryopump (with pumping out rate about 30 I/s in the 760-1 mm 
Hg and 540 I/s range in the high vacuum region) the calculations 
are compared with experimental data. Air, nitrogen and hydrogen 
have been investigated as pumped out gases. The difference be- 
tween calculation data and experimental ones does not exceed 20% 
at small times of the internal cryopanel operation and decreases 
with time. In the recipient in the process of pumping out from the 
atmospheric pressure the vacuum 5-6x10~’ (air, nitrogen) and 
2.5x10-5 mm Hg (hydrogen) is obtained. The maximum permissible 
pressure of external cryopump is 2x10~® mm Hg when using liquid 
helium as a coolant and is about 50 mm Hg using liquid (then solid) 
nitrogen under pumping out. The performed analysis has shown 
that condensation forevacuum pumps it is advisable to use in pres- 
ence in them acting over a long period of time high vacuum and 
highly efficient cryogenic pumps, particularly subjected to intensive 
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external irradiation (electromagnetic, neutron, etc.) as well as large- 
size superconducting magnets, etc. Sometimes it is advisable to use 
one cryopump operating in a wide pressure range (760 mm Hg-a 
super high vacuum). 


22865 (KFTI—80-37, pp ye Ray oy of super high 
vacuum system in the pumping out the nitrogen foreva- 
cuum pump. Grishin, S.F.; ives, "\N: Chernyshenko, 
V.Ya. 1980. (In Russian). Dep. NTIS (US Sales Only). 

In General and nuclear physics. 

Highvacuum system training technology by heating at cham- 
ber pressures from atmospheric to 10 mm Hg provided with nitro- 
gen condensation pump has been suggested and tested. The small 
chamber warm-up to 300 deg C for several hours with further 
pumping out by helium high vacuum pump results in attaining par- 
tial pressures of water vapours and hydrocarbons less than 10™™ 
mm Hg. Large chamber warm-up of 0.5 m* volume at temperatures 
about 150 deg C decreases the level of degassing of surfaces locat- 
ing in vacuum by water vapours and hydrocarbons down to values 
about 10? and 10-'* mm Hg 1/s~'*xcm™? respectively. It is pro- 
posed to apply the given procedure of surface decontamination 
when pumping out of thermonuclear system chambers. 


—_ (KFTI—80-37, pp 49-51) High-vacuum device for 
thin films production. Semenenko, Yu.E.; Donde, A.L. 1980. 
(In Russian). Dep. NTIS (US Sales Only). 

In General and nuclear physics. 

The high vacuum device with cryogenic pumping out 
system and electron-beam evaporators for thin metal film produc- 
tion is described. The preliminary vacuum of the atmospheric pres- 
sure down to 5x10™* Pa is produced by a forevacuum adsorption 
pump cooled by liquid nitrogen. The vacuum approximately equal 
to 8x10~’ Pa is reached by means of a cryogenic adsorption pump 
with liquid hydrogen used as a coolant. Metal evaporation is real- 
ized by the electron-ray evaporator with electron-ray deflection in 
a magnetic field at an angle of 270 deg and electron-ray evaporator 
with a pierce focusing system. 


22867 (KFTI—80-37, pp 87-90) Hydrogen pumping out 
by palladium with the zirconium-aluminium alloy coating. 
ty G.P.; Svinarenko, A.P.; Kosik, N.A.; "Redkoka. 

A.P.; V.M.; Yuferov, V.B. 1980. (In Russian). 
De. NTIS (US Sales Only). 

In General and nuclear physics. 

The hydrogen pumping out rate by palladium with coatings 
of zircc ium alloys of various composition and thickness 
in the pressure range of 10~'-10~* mm Hg and 20-700 deg C tem- 
peratures is measured. It has been found that the activation energy 
of the pumping out process changes by an order of the magnitude 
when depositing coatings of different composition. It is shown that 
at the optimal composition and thickness of coating the specific 
pumping out rate of palladium membranes can be increased more 
than twice. 





22868 (KFTI—80-37, pp 26-28) Series of nitrogen fore- 
nominal 


vacuum traps for bores of 16, 32, 63, 100 and 160 

mm diameter. Martynenko, V.G.; Pershin, V.L.; Grishin, 
SF F.; Kovalenko, V.A.; Chernyshenko, V.Ya. 1980. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

In General and nuclear physics. 

The series of nitrogen forevacuum traps are developed and 
tested which are meant for a reliable protection of the pumped out 
volume of oil vapours and its decomposition products from me- 
chanical forevacuum pumps and for protection of oil of forevacuum 
pumps from water vapours. The trap of LAF type presents a 
Dewar flask with liquid nitrogen pierced by the the vacuum-line of 
the forevacuum line. Measures are under taken to economize the 
coolant which allows to perform coolant filling in not often than 1- 
2 times a day at the operation in the vacuum region better than 
10-* mm Hg. The maximum permissible vacuum of mechanical 
pumps with traps constitutes 10-*-10-5 mm Hg. 
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4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 21347, 22781, 22800, 23035, 23057, 23058, 
23059, 23060, 23061, 23062 


22869 oe ew 95-101) CRT development. 
mer wa J. Dec 1981. NTIS, PC AO7/MF AOl. Order 
umber DE82005092. 

In Research and development: FY 1981 final report. 

A new type of deflection structure for high-frequency cath- 
ode ray tubes is described. This guard-band serpentine is shown to 
be a significant improvement over the standard unshielded serpen- 
tine in regard to reductions in pulse distortions and impulse re- 
sponse FWHM. Results for the 10-kV beam voltage design are re- 
ported and a lower voltage (high sensitivity) design is discussed. 


22870 (IS-T—966) Processing and properties of ZnO- 
based varistors. de Bracho, E.O. (Ames Lab., IA (USA)). 
Oct 1981. Contract W-7405-ENG-82. 134p. NTIS, PC A07/ 
MF AOl1. Order Number DE82005583. 

The objective of this work is to study the influence of sinter- 
ing temperature and additive content on the electrical characteris- 
tics and microstructure of ZnO based varistors with BigO; (always 
present), Sb2O3, CosOQ,, MnO. and Cr2Os; as additive oxides. The 
influence of sintering temperature and additive content on the elec- 
trical characteristics of ZnO based varistors without BizOs, but 
with additives from the rare-earth oxide series such as EuOs, 
LaeOs, PreO:: and HozOs, is also studied. Procedures and results 
are presented in detail. 


22871 (NBSIR—81-2325) Measurement techniques for 
high-power materials and devices. Annual 
report, October 1, 1979-September 30, 1980. Larrabee, R.C.; 
Phillips, W.E.; Thurber, W.R. (National Bureau of Stand- 
ards, Washi m, DC (USA)). Sep 1981. Contract ATO1- 
77QQ76021. 52p. NTIS, PC A04/MF AO1. Order Number 
DE82004307. 

Results of NBS research during FY 1980 directed toward 
the development of measurement methods for semiconductor mate- 
rials and devices which will lead to more effective use of high- 
power semiconductor devices in applications for energy generation, 
transmission, conversion, and conservation are described. Emphasis 
is on the development of measurement methods for materials for 
thyristors and rectifier diodes. The major effort was to determine 
procedures for the effective utilization of deep-level measurements 
to detect and characterize defects which reduce lifetime or contrib- 
ute to leakage current in power-device grade silicon. This effort is 
divided into two ongoing tasks concerned with: (1) the introduction 
of specific impurities into silicon wafers and the characterization of 
the resulting deep levels; and (2) the correlation of the results of 
these deep-level characterization techniques with the electrical 
properties of devices. A third task concerned with the standardiza- 
tion of preferred procedures for specimen preparation for spreading 
resistance measurements on thyristor-grade silicon was essentially 
completed during the year. 


22872 (SAND—80-2489C) Application of perfluorocar- 
bons as impregnants for plastic film capacitors. Mauldin, 
G.H. (Sandia National Labs., Albuquerque, NM (USA)). 
1980. Contract AC04-76DP00789. 13p. IS, PC A02/MF 
AO1. Order Number DE82006020. 

Sandia National Laboratories has developed a liquid-impreg- 
nated, plastic-film (wet) capacitor that is thought to be the most re- 
liable and space-efficient capacitor of any type ever produced for 
high-voltage, pulse-discharge service. The initial design will store 
five times the energy of a premium-quality, Sandia-designed dry ca- 
pacitor of equivalent energy and reliability, and future designs are 
expected to boost this energy ratio even higher. Credit for this dra- 
matic improvement in electrical performance is given to the near 
perfect attributes of the liquid chosen as the capacitor impregnant. 
The impregnant, a perfluorocarbon fluid, embodies all of the attri- 
butes Sandia has identified as essential to capacitor-impregnating 
quality. No other single fluid aproaches its combination of proper- 
ties. The technology, a production capacitor design using this tech- 
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nology, and the winding technology for capacitors used at Sandia 
National Laboratories are described. 


22873 (UCRL—50025-81-1, pp 7-12) LLNL’s charge- 
coupled devices can capture more than 2048 samples at 10° 
samples per second. 1 Apr 1981. NTIS, PC A03/MF AOI1. 
Order Number DE82005850. 

In Electronics Engineering Department. Quarterly report 
No. 1, 1981. 

For the past six years LLNL has been developing and manu- 
facturing special high-speed charge-coupled devices (CCDs) for 
measuring electrical transients. We have developed high-frequency 
devices which have higher sample rates (to 10° samples/s), smaller 
electrodes and longer records (to more than 2300 analog samples). 
Our goal is to determine the practicality of using CCDs to make 
widely available a high-speed instrument for recording transients. 


22874 (UCRL—50025-81-1, pp 13-15) Details of the EE 
Research Division's ion-implantati ion system, which precisely 
implants any ion (up to osmium). 1 Apr 1981. NTIS, PC 
A03/MF AO1. Order Number DE82005850. 

In Electronics Engineering Department. Quarterly report 
No. 1, 1981. 

The Engineering Research Division's implantation system is 
a 200-keV, intermediate current (100 4A), hot-filament, post-analy- 
sis system. The mass x energy product is 38. Therefore, the heaviest 
ion that can be implanted at 200 keV is 38/0.2 = 190 amu 
(osmium). Typical scanned ion beam currents are 75 4A for boron 
and 150 pA for arsenic. Gaseous, liquid, or solid sources can be 
used. This method of implantation is greatly superior to high-tem- 
perature thermal diffusion in controllability and precision. The use 
of a hot-filament source in this machine allows us to widen the 
choice of implantable ions, making possible the creation of new and 
exotic solid-state devices and further reducing dependence on ther- 
mal diffusion methods. 


22875 (UCRL—50025-81-1, pp 21-24) Personal micro- 

automatically controls video playback facility. 1 
_ Apr 1981. NTIS, PC A03/MF A0Ol. Order Number 
DE82005850. 

In Electronics Engineering Department. Quarterly report 
No. 1, 1981. 

Our growing video playback facility became difficult to op- 
erate when heavier operating schedules overloaded the operator. 
As a result, minor distractions occasionally led to some missed re- 
cordings and playbacks. We solved this problem by installing an in- 
expensive, yet interactive, controller to watch the clock for us. The 
controller, a personal microcomputer, plays and records videotapes 
at the scheduled times, while the operator does other work. 


22876 Schottky contacts on chemically etched p- and n- 
type indium phosphide. Hoekelek, E.; Robinson, G.Y. (De- 
partment of Electrical Engineering, paras | of Minneso- 
ta, Minneapolis, Minnesota 55455 plied Physics Letters; 
40: No. 5, 426-428(1 Mar 1982). EY.16 6-00-2952, 

The Schottky-barrier energy phi/sub B/ for Al, Ni, Co, Pd, 
Au, and Ag contacts on chemically etched <100> surfaces of both 
p- and n-type InP were measured and the metallurgical behavior of 
the contact structures were studied using Auger electron spectros- 
copy. phi/sub B/ was found to be a function of the chemical reac- 
tivity of the contact metal with the InP substrate. Extensive outdif- 
fusion of In was observed in the Au and Ag contacts. The results 
indicate that the chemical effects at the metal-semiconductor inter- 
face are a determining factor in the formation of InP Schottky bar- 
riers. 


22877 Formation of metastable species in hydrogen thyra- 
trons. Gundersen, M.; Guha, S. (Departments of Electrical 
inering and Physics, SSC 420, University of Southern 
ornia, University Park, Los ~; 2 California 90007). 
Journal of Applied Physics; 53: No. 2, 1190-1192(Feb 1982). 
Direct spectroscopic evidence is presented for the formation 
of metastable molecular and atomic species in hydrogen thyratrons. 
Because these states have long radiative lifetimes and energies 
greater than 11 and 10 eV, respectively, their behavior may effect 
thyratron operation. 
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22878 Wide-band-gap, alkaline-earth-oxide semiconductor 
me my (to wee tte  Boeriy) "US Patea 

t oO atent 
4,264,914. 28 Apr 1981. Filed date 27 Dec 1978. vp. 

This invention relates to novel and comparatively inexpen- 
sive semiconductor devices utilizing semiconducting alkaline-earth 
oxide crystals doped with alkali metal. The semiconducting crystals 
are produced by a simple and relatively inexpensive process. Asa 
specific example, a high-purity lithium-doped MgO crystal is grown 
by conventional techniques. The crystal then is heated in an 
oxygen-containing atmosphere to form many (Li)* defects therein, 
and the resulting defect-rich hot crystal is promptly quenched to 
render the defects stable at room temperature and temperatures 
well above the same. Quenching can be effected conveniently by 
contacting the hot crystal with room temperature air. 


4209 Waste Processing Plants And Equipment 
REFER ALSO TO CITATION(S) 20787, 22236, 22237, 22790 
4210 Combustion Systems 


REFER ALSO TO CITATION(S) 20640, 21273, 21747, 21748 


(ANL/CEN/FE—80-17) Exploratory and basic 
fluidized-bed combustion studies. Annual October 
1979-September 1980. Johnson, I.; Myles, K.M.; Fan, L.S.; 
Fee, D.C.; Moulton, D.S.; Shearer, J.A.; Smith, G.W.; 
Swift, W.M.; Turner, C.B.; Wilson, W.I. (Argonne National 
Lab., IL (USA)). Jul 1981. Contract W-31-109-ENG-38. 

100p. NTIS, PC A0S/MF AO1. 

These studies support the developmental work on atmos- 
pheric and pressurized fluidized-bed coal combustion. Laboratory 
and process-development-scale studies are aimed at providing (1) 
needed information on methodology for the selection of limestones 
for SO2 emission control in FBCs, (2) standard methods for testing 
limestones for SO. reactivity and attrition resistance, (3) a model 
for SO. capture by limestone in FBCs, (4) a model for attrition of 
limestone in pneumatic transport lines, (5) a mechanism of SO, cap- 
ture in FBCs, and (6) development of the hydration process for 
limestone enhancement. 


22880 (DOE/ET/15078—T8) Results of FY 1979 project 

appraisal. Appendix C: combustion systems worksheets. 
(Sante Fe Corp., Alexandria, VA (USA)). 30 Mar 1979. 
Contract AC03-77ET15078. 140p. NTIS, PC A07/MF AO1. 
Order Number DE82004786. 

Worksheets that provided the input to a project on apprais- 
ing the market for, economics of, and the environmental, legal, and 
institutional factors associated with using fluidized-bed combustors 
in industrial plants and utility power plants are presented. (LCL) 


22881 (DOE/PC/30294—4) Pulverized-fuel combustion: 
modeling and scaleup methodologies. Fourth quarterly report, 
July 1, 1981-September 30, 1981. Lewis, P.F.; Kemp, N.H. 
(Physical Sciences, Inc., Woburn, MA (USA)). Dec 1981. 
Contract AC22- 80PC30294. 18p. NTIS, PC A02/MF AO1. 
Order Number DE82004790. 

The purpose of this project is to model smal! to medium 
scale pulverized fuel combustors; and to develop from this model, 
scaling laws for flame stability and carbon carry over. During this 
quarter, work has been confined to the data analysis task. The bulk 
of this report discusses a sample computation and the influence of 
various phenomena on the results. 


22882 (DOE/PC/40288—T1) Experimental study of the 
effect of fuel vaporization on combustion efficiency. Semi- 
annual progress report, May 1, 1981-November 30, 1981. 
(New York Univ., NY (USA). Dept. of Applied Science). 
1981. Contract FG22-81PC40288. ap. NTIS, PC A02/MF 
A01. Order Number DE82004264. 

Progress is reported in a program aimed at developing and 
testing a residential scale regeneratively heated pre-vaporization 





42 ENGINEERING 
4210 Combustion Systems 


and pre-mixing type stoichiometric # 2 fuel oil burner. This oil 
burner is intended to operate as close as possible to the theoretical 
maximum thermal efficiency for the # 2 oil used, i.e., 86.7%, in a 
properly matched boiler (stack temperature = 400°F) while reduc- 
ing or at least not increasing pollutants compared to conventional 
mechanical diffusion (spray) type oil burners. The primary means of 
obtaining the desired results is by reducing the excess air to a mini- 
mum in the combustion process. The 4 tasks in this program are the 
design and development of the vaporizing burner head, design of 
automatic controls, burner performance testing, and performance 
verification testing by BNL. The first tasks have been completed 
and preliminary test results are discussed. The control system has 
been designed, components selected, and assembly and installation 
is in progress. Burner performance testing is scheduled to begin in 
early 1982. (LCL) 


22883 (EPRI-CS—2118) In-bed corrosion tests of super- 
heater alloys in a 10-square-foot AFBC. Final report. Rob- 
erts, A.G.; Wardell, R.V.; Minchener, A.J. (National Coal 
Board, Leatherhead (UK). Coal Utilization Research Lab.). 
Nov 1981. 262p. NTIS, PC Al2/MF A0O1. Order Number 
DE82901346. 

The combustion of coal in fluidised beds is potentially a 
means of reducing the cost of steam (electricity) production and at 
the same time reducing the pollution of the environment. One of 
the technical uncertainties in this form of combustion is the extent 
of corrosion of superheater/reheater tubes immersed in the bed. 
EPRI is addressing this problem through small-scale rig and boiler 
investigations. In the present work, a number of candidate super- 
heater alloys in the form of tubes and hanger materials were im- 
mersed for 1000 to 2000 h in the fluidized bed of a small industrial 
boiler at the National Coal Board's Coal Utilisation Research Labo- 
ratory, Leatherhead, England. Operating conditions in the boiler 
were representative of conditions which might be expected in a 
future commercial power plant. Materials investigated included 
low-medium- and high-chromium ferritic steels, iron-based austeni- 
tic steels, and nickel-based alloys. The results indicate that some 
iron-based austenitic steels and high-chromium ferritic steels are 
likely to be suitable for superheater tubes whilst nickel-based alloys 
are not. The results also suggest that some iron-based austenitic 
steels are suitable materials for uncooled hanger components while 
fecralloy-type steels may be suitable for both cooled and uncooled 
applications. The results were not significantly different from those 
obtained on small rigs over similar periods of operation at similar 
temperatures. Long-term testing of the likely materials for 5000 to 
10,000 h is now needed to provide data that can be extrapolated to 
boiler life times of 200,000 h. 


22884 (PB—81-226151) High altitude testing of residen- 
tial wood-fired combustion equipment. Final report. Peters, 
J.A.; DeAngelis, D.G. (Monsanto Research Corp., Dayton, 
= a? Dayton Lab.). Jan 1981. 48p. NTIS, PC A03/ 

To determine whether emissions from operating a wood 
stove at high altitude differ from those at low altitude, a high alti- 
tude sampling program was conducted which was compared to 
previously collected low altitude data. Emission tests were con- 
ducted in the identical model stove using the same type of wood 
with the same moisture content, amount of wood charged, burning 
rate, air flow rate, and identical sampling intervals and port loca- 
tions. Particulate emissions, carbon monoxide, and polycyclic or- 
ganic matter were analyzed. 


22885 (VTT-LVI—45) Small oil-fired boilers. Part 1. 
Test method. Tuominen, T.; Korhonen, R. (Valtion Teknil- 
linen Tutkimuskeskus, Espoo (Finland). LVI-tekniikan La- 
boratorio). Jan 1980. 2p (In Finnish). NTIS (US Sales 
Only), PC A02/MF A0O1. Order Number DE82900951. 

The method is based on testing the input effect without ex- 
ternal load and on tests with continuous operation of the oil burner. 
With the tests one can find out how the boiler operates with differ- 
ent partial effects. In addition, the production of warm tap water is 
measured. The tests are made on all boilers under similar test condi- 
tions. This means that the stack gas temperature and carbon oxide 
= are kept unchanged, so that the boiler effects are compara- 
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(VTT-LVI—46) Small oil-fired boilers. Part 2. Ex- 
caietine of tants tal uaa Gade Tuominen, T.; 
Korhonen, R. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). LVI-tekniikan Laboratorio). Jan 1980. aie (In 
Finnish). NTIS (US Sales Only), PC A03/MF AO1. Order 
Number DE82900927. 

It has been shown that, with certain initial assumptions, 
there is a linear connection between the input effect and utilized 
effect in a boiler. Further, a calculation equation has been devel- 
oped for the boiler efficiency during intermittent operation of the 
burner. The efficiency curve is obtained with two boiler tests. 
Using the efficiency curve and effect duration curve for the heat 
effect of the building, the annual efficiency of the boiler can be cal- 
culated. It is mainly dependent on the magnitude of the idle effect, 
the efficiency during continuous operation, and the relative load of 
the boiler during a year. Therefore, idle effect testing with continu- 
ous operation of the burner has been chosen for testing small-fired 
burners. The losses of the oil-fired boiler have been studied on the 
basis of literature and laboratory measurements. 


4220 Underground Engineering 


REFER ALSO TO CITATION(S) 20804 


22887 (EGG—1183-1783, pp 1-5) Measure-while-drilling. 
PC A07/MF AOl1. Order 


Orrell, S.A. Dec 1981. NTIS, 
Number DE82005092. 

In Research and development: FY 1981 final report. 

A system for electromagnetic telemetry while drilling would 
be useful in addressing the problems of measuring the load on bit, 
torque at the bit, temperature, fluid pressure, wear or improper op- 
eration information, as well as the depth of water covering the bit. 
In its simplest form, such a system would include a sealed package 
fastened to the mandrel or drill pipe near the bit. The package 
would include transducers whose signal would modulate a transmit- 
ter and some means of coupling its output to the surrounding earth. 
A suitable antenna, receiver and demodulator at the surface would 
complete the system. In contrast to electromagnetic transmission, 
simple electric coupling making use of the drill string as a conduc- 
tor can produce a useful information link. Having the drill pipe in- 
sulated from the earth over much of its length, a circumstance 
unique to large hole drilling, allows it to serve as a return connec- 
tion for currents flowing through the earth surrounding the hole. 
This guiding of the signal currents greatly increases the signal near 
the surface. A current induced in the drill string will suffer reduc- 
tions due to the shorting effect of the water covering the drill pipe 
above the transmitter. The magnitude of these losses is critical to 
the success of this system. 


22888 (SAND—79-2379) Gas-driven fracture propagation. 
Nilson, R.H. (Sandia National Labs., Albuquerque, NM 
(USA)). Oct 1981. Contract AC04-76DP00789. 45p. NTIS, 
PC A03/MF A0O1. Order Number DE82003079. 

A one-dimensional gas-flow drives a wedge-shaped fracture 
into a linearly elastic, impermeable half-space which is in uniform 
compression, o/sub infinity/, at infinity. Under a constant driving 
pressure, po, the fracture/flow system accelerates through a se- 
quence of three self-similar asymptotic regimes (laminar, turbulent, 
inviscid) in which the fracture grows like an elementary function of 
time (exponential, near-unity power, and linear; respectively). In 
each regime, the transport equations are reducible under a separa- 
tion-of-variables transformation. The integro-differential equations 
which describe the viscous flows are solved by iterative shooting- 
methods using expansion techniques to accommodate a zero-pres- 
sure singularity at the leading edge of the flow. These numerical 
results are complemented by an asymptotic analysis for large pres- 
sure ratio (N = po/o/sub infinity/ — infinity) which exploits the 
disparity between the fracture-length and penetration-length of the 
flow. The considered prototypic problem has geologic applications: 
containment evaluation of underground nuclear tests, explosive 
stimulation of oil and gas wells, and explosive permeability-en- 
hancement prior to in-situ combustion of coal or oil-shale. 
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4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 20770, 20771, 20772, 20773, 20774, 20776, 
20777, 20778, 20779, 20786, 20883, 23092, 23093, 23094, 23095, 23100 


22689 (EPRI-CS—2i45-SR, Poo 4.17-4.26) Electrostatic 
augmentation of fabric filtration. tt, J.H. (Industrial En- 
vironmental Research Lab., Research ” Triangle Park, NC); 
Hovis, L.S.; VanOsdell, D.W.; Greiner, G.P. Dec 1981. 
NTIS, PC A17/MF A0l. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, A pilot plant utilizing electrostatic augmentation of fabric fil- 
tration (ESFF) has been constructed and operated with Teflon felt 
bags and an electric field perpendicular to the gas flow. The ESFF 
operating system has shown benefits over the conventional bagh- 
ouse with respect to: (1) Rate of pressure drop increase during a 
filtering cycle. With an applied field of 4 kV/cm, the ESFF house 
pressure drop increases only 25 percent as fast. (2) Residual pres- 
sure drop. The ESFF baghouse had a residual pressure drop about 
0.25 kPa lower after 400 hours of operation. (3) Size dependent re- 
moval efficiency. The ESFF system was more efficient at all size 


ranges. 


22690 (EPRI-CS—2145-SR, pp 4.27-4.36) ————— 
study of a fabric filter with corona precharger. linoya, K.; 
Mori, Y. (Kyoto Univ., Seach tee Dec 1981. NTIS, PC Al7/ 
MF AOl1. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, The effects of a corona precharger on the performance of a 
fabric filter have been studied experimentally in air with controlled 
humidity. Test dust, fine calcium carbonate and flyash are pre- 
charged and then ducted to a test fabric. Charged dust often re- 
duces the pressure loss across the filter at low filtration velocity 
and low relative humidity. On the other hand, the collection effi- 
ciency of a fabric filter can usually be improved by using a corona 
precharger. 


22891 (EPRI-CS—2145-SR, pp 5.11-5.20) Advanced con- 
trol technology for particles in the USA. Tassicker, O.J. 
(Electric Power Research Inst., Palo Alto, CA). Dec 1981. 
NTIS, PC A17/MF A01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

This paper provides a synopsis of recent progress in Ad- 
vanced Electrostatic Precipitator (EP) technology, with emphasis 
on the High Intensity Ionizer as a pre-charger. The Advanced EP 
is emerging as an hybrid device comprising several components, 
such as an agglomerator, intense pre-charger, pulsed energization, 
optimized rapping, tri-electrode for current density control, and ir- 
rigated electrode. 


22892 (EPRI-CS—2145-SR, pp 5.21-5.33) Development 

of a two-stage electrostatic precipitator for the collection of 

high-resistivity dust. Smith, W.B. (Southern Research Inst., 

i » AL); Pontius, D.H.; Sparks, L.E. Dec 1981. 
A17/MF A0O1. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A new two-stage electrostatic precipitator system has been 
developed for collecting high-resistivity dusts in gas cleanup appli- 
cations. The first stage, or charging section, is relatively small and 
designed to impart a suitable electric charge to the dust particles. 
The charging section resembles a conventional wire and plate 
corona system, but also contains screen grids near the passive elec- 
trode. The charging section is operated at a high current density 
(50 to 100 nA/cm?) with the screens biased electrically to prevent 
positive ions generated during back corona from entering the 
charging zone. The second, or collector, stage resembles a conven- 
tional precipitator, but is much smaller than those generally used to 
collect high-resistivity dusts. The collector is operated at low cur- 
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rent levels to avoid back corona. Theoretical and experimental 
studies have been performed in the laboratory to investigate the 
performance of the system. Pilot-scale systems have been tested in 
the laboratory and field and found to be effective in collecting 
high-resistivity dusts. 


22893 endl ggg p 5.34-5.44) Gas cleaning 
at high temperatures high ge Weber, E.; 
Huebner, K.; Pape, H.G.; 3 Schill, (Universitaet Essen- 
GHS, Germany). Dec 1981. NTIS, PC A17/MF AOl. 
Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

This paper offers a brief review about the possibilities of 
high pressure and high temperature gas cleaning. Filtering separa- 
tors, electrostatic precipitators and special scrubbers are discussed. 
There are still some questions remaining about their technical real- 
ization in larger industrial plants. Although it is possible to use any 
of the three processes for the high pressure and high temperature 
gas cleaning, it remains to be seen which process offers the best 
economic feasibility. These subjects have been investigated at the 
Institute for Mechanical Process Engineering at the University of 
Essen. 


22894 (EPRI-CS—2145-SR, pp 6.38-6.41) Control of 
diesel particulates by a w mtg ESP. Masuda, S.; 
Moon, J.D. (Univ. of Tokyo, J 1981. NTIS, PC 
A17/MF AO1. Order Num DI b02224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A novel Moving-Belt Type Electrostatic Precipitator has 
been developed for controlling particulates from diesel engines. The 
collecting electrode is in a form of a belt-conveyer out of a thin 
flexible stainless belt supported by two rollers, one of which is 
driven by a low-speed motor. The very fluffy soot collected on the 
belt is pressed by the rollers and scraped off inside the roller-rooms 
which are separated from the main gas stream. As a result, no rap- 
ping reentrainment takes place. The insulation of the frame support- 
ing the discharge electrodes is made at the locations outside the 
precipitator casing, so that no contamination by soot of the insula- 
tors occurs and very high field intensity and ionic current density 
can be maintained in the collection field. The collection efficiency 
measured using a simulated soot, ranging in size from 0.06 to 2.00 
micrometers (MMD = 1.0 micrometer), amounts to 96% with the 
belt moving when gas velocity is 1.0 m/s and gas temperature 40° 
C. But it drops to 82% when the gas velocity is raised to 2.0 m/s. 


22895 ee pp 6. 14-6. 16) Reduction of NO by 


combustion Brunetto, J.; Lucas, D.; 
Sawyer, R. Jul 1981. NTIS, Pc Al16/MF AOl. Order 
Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Staged combustion divides the overall combustion process 
into two or more stages to prevent the formation of noxious pollut- 
ants. The combustion tunnel used in this research is a turbulent 
flow reactor capable of supporting three combustion stages. Nitric 
oxide reduction has been investigated as a function of first and 
second stage equivalence ratios and temperature. The first stage is 
fueled by diesel oil admixed with 7% by volume pyridine. The 
second stage fuel, propane, is introduced into the first stage exhaust 
through four symmetrically oriented quartz injectors. The oxygen 
concentration, calculated after the first stage has been completed, is 
used with the added propane concentration to determine the equiv- 
alence ratio for the second stage. The first and second stage equiv- 
alence ratios are both on the lean side of stoichiometric, and the net 
equivalence ratio is increased by propane addition. The reduction in 
NO achieves an optimum value at a second stage equivalence ratio 
of 0.4. The reduction of NO by two stage combustion is sensitive to 
the temperature of the second stage and to the equivalence ratio of 
both stages. A multi-purpose experimental facility has been de- 
signed for the study of combustion staging in fluidized and spouted 
beds, and assembly of the laboratory full-scale fluidized bed com- 
bustor has been initiated. 
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REFER ALSO TO CITATION(S) 22919, 24056 


22896 (EGG—1183-1783, pp 11-30) Pulsed calibration 
source. Utiger, H.E.; Doman, M.J.; McCrea, E.J. Dec 1981. 
NTIS, PC A07/MF AO1. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

The results of two series of experiments on Sandia's 
HYDRA-MITE accelerator are reported. Representative outputs of 
both NTS detectors and other non-standard nuclear detectors ex- 
cited by this machine are given. These measurements indicate that 
the maximum x-ray dose rate from this accelerator is on the order 
of 1.2 x 10" rads/s with a rise time of 6.5 ns. Possible improve- 
ments to make this type of machine more useful to the Weapons 
Test Program are discussed. 


22897 (INIS-SU—67, pp 27-31) 5 MeV resonator elec- 
tron linac accelerating structure. Zavadtsev, A.A.; Zverev, 
B.V.; Nechaev, N.N.; Sobenin, N.P.; Stepnov, V.V. 1979. 
(In Russian). NTIS (US Sales Only), PC A06/MF AO1. 
Order Number DE82780241. 

In Accelerators. Issue 17. 

Results of tuning the accelerating structure of a linear reso- 
nator electron accelerator of an energy of 5 MeV are discussed. 
The accelerator resonator system employs a biperiodical structure 
with internal coupling cells. The coupling cells are tuned by boring 
their internal diameter, while accelerating cells - by decreasing the 
height of flight-path bushings. A list of accelerating sections param- 
eters is given and, based on them, calculated performances of a res- 
onator accelerator are presented. At a beam current of 0.1 A the 
kinetic energy received by electrons in the accelerating sections 
should constitute 4.8 MeV at the 50% efficiency. 


22698 (INIS-SU—67, pp 53-58) Experimental study on 
the stability of the U-17 electron linac parameters. Andreev, 
A.M.; Ostanin, V.A. 1979. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82780241. 

In Accelerators. Issue 17. 

Results of theoretical and experimental investigations into 
the stability of parameters of a 30 MeV linear electron accelerator 
are presented. Reasons which cause the reduction of the beam utili- 
zation factor (BUF) have been studied and the sources of beam in- 
stability have been revealed. Good agreement between calculation 
and experimental results is shown. Conclusions have been made 
that to increase the BUF, determined as a ratio between the number 
of “useful” pulses during the time of an experiment and the total 
number of accelerator current pulses, to 90% it is necessary to 
reduce the dispersion of the accelerator input parameters two times. 


22899 Design and performance of a high current van de 
Graaff generator using a polyamide thread after Bailitis. 
Hiller, H. Tuebingen, Germany; Tuebingen University 
(1978). 46p. (In German). 

Thesis. 


Design, construction and performance testing of a van de 
Graaff generator are reported in this paper. High currents could be 
obtained using a polyamid thread as proposed by Bailitis. 


4302 Beam Dynamics, Field Calculations, And Ion 
Optics 


REFER ALSO TO CITATION(S) 22831, 23693, 24064 


22900 (AD-A—101913/2) Experimental studies of au- 
toacceleration concepts. Report for 14 Mar 80-14 Mar 81. 
Sandel, F. (JAYCOR, Alexandria, VA (USA)). 5 Jun 1981. 
77p. NTIS, PC AO5S/MF AO1. 

A long pulse intense electron beam propagating in a strong 
axial magnetic field has been studied. Significant electrostatic neu- 
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tralization f sub c about 0.5 has been observed with electrostatic 
probes and the presence of an ion background at the end of the 
pulse verified by magnetic spectrometer experiments. The drift tube 
wall is being bombarded by energetic electrons and ions during the 
beam risetime and these electrons and ions fluxes may provide the 
ions at the wall necessary to neutralize the beam. A model has been 
developed which explains the ion bombardment during the beam 
pulse. The source of the electron flux to the wall of the drift tube 
appears to be from the end of the tube with electrons inside the 
drift tube rapidly diffusing radially to the wall over the entire 
length of the experiment. The magnitude of the electron flux is 
strongly influenced by the material used to dump the beam and the 
geometry of the beam dump. 


(AD-A—102354/8) Cherenkov radiation from a 
relativistic annular electron beam propagating through a di- 
electric loaded waveguide. Final report. Uhm, H.S. (Naval 
Surface Weapons Center, Silver Spring, MD (USA)). Apr 
1981. 41p. S, PC A03/MF AO1. 

Stability properties of the free streaming mode (space charge 
wave) in a relativistic annular electron beam with radius R sub 0 
propagating though a dielectric loaded waveguide is investigated, 
in connection with the Cherenkov radiation. The stability analysis 
is carried out within the framework of the linearized Vlasov-Max- 
well equations for an electron distribution function, in which all 
electrons have a Lorentzian distribution in the axial canonical mo- 
mentum. One of the most important features of the analysis is that, 
for some ranges of physical parameters, a strong mode coupling be- 
tween the vacuum dielectric waveguide and free streaming modes 
occurs, exhibiting possibilities of a Cherenkov radiation. The typi- 
cal maximum growth rate of instability is a few percent of c/R sub 
0, where c is the speed of light in vacuo. However, the growth rate 
and bandwidth of instability are substantially reduced by increasing 
the axial momentum spread. 


22902 (BNL—30370) Polarized proton acceleration pro- 
gram at the AGS. Lee, Y.Y. (Brookhaven National Lab., 
Upton, NY (USA)). 1981. Contract AC02-76CH00016. 8p. 
(CONF-811147—2). NTIS, PC A02/MF AOl. Order 
Number DE82004807. 

From International symposium on polarization phenomena at 
high energies; Dubna, USSR (17 Nov 1981). 

The unexpected importance of high energy spin effects and 
the success of the ZGS in correcting many intrinsic and imperfec- 
tion depolarizing resonances led us to attempt to accelerate polar- 
ized protons in the AGS. A multi-university/laboratory collabora- 
tive effort involving Argonne, Brookhaven, Michigan, Rice and 
Yale is underway to improve and modify to accelerate polarized 
protons. From the experience at the ZGS and careful studies made 
us confident of the feasibility of achieving a polarization of over 60 
percent up to 26 GeV/c with an intensity of 10'' ~ 10% per pulse. 
The first polarized proton acceleration at the AGS is expected in 
1983. 


22903 (HEDL-SA—2449) Beam-current monitor for 
FMIT. Chamberlin, D.D.; Brousseau, A.T. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Mar 
1981. Contract AC06-76FF02170. 4p. (CONF-810314—171). 
NTIS, PC A02/MF A0O1. Order Number DE82003810. 

From Particle accelerator conference; Washington, DC, 
USA (11 Mar 1981). 

The application of a single toroidal core, coupled with very 
simple circuitry, that results in the production of a simple instru- 
ment, and eliminates the problems inherent in the Faraday cup 
technique for the current measurements of the FMIT injector beam 
is described. (GHT) 


22904 (INIS-SU—67, pp 58-64) Calculation of fields and 
electron output energy in standing wave sections. Zavorotylo, 
V.N. 1979. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE82780241. 

In Accelerators. Issue 17. 

A method is suggested for calculating fields and energies of 
electrons in the accelerating section of a standing-wave linear elec- 
tron accelerator. 7/2 type oscillations are considered. Radiation of 
an electron beam was allowed for by the current induced by 
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bunches in section cells. Calculations of the beam fields are based 
on the method of interference of travelling waves, multiply reflect- 
ed from the section ends. A conclusion has been drawn that delay 
of the injection pulse relative to the HF pulse makes it possible to 
considerably inprove the beam energy spectrum at the standing- 
wave section output. 


22905 (INIS-SU—67, pp 69-73) bony on the charged 
media motion in a proper etic field. Movsesyants, 
Yu.B.; Khlestkov, Yu.A. 1979. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE82780241. 

In Accelerators. Issue 17. 

A general approach to the solution of problems on the effect 
of the proper field of a high-current relativistic beam of charged 
particles on its motion in an accelerator is discussed. The problem 
has been solved within the frameworks of the Lorentz invariance 
theory of a self-consistent electromagnetic field. The equation for a 
medium velocity field has been derived. It has been shown that the 
field carrier possesses its own rest mass and that the self-consistent 
field is on a non-Hamiltonian character. 


22906 (INIS-SU—67, pp iy “y- Method for calculation 
of high-current beam bunching in an inhomogeneous wave- 
guide section of an electron linac. Baten Eh.S.; Rashchi- 
kov, V.I. 1979. (In Russian). NTIS (US Sales Only), PC 
A06/MF AO1. Order Number DE82780241. 

In Accelerators. Issue 17. 

A method is suggested for solving a stationary two-dimen- 
sional axially-symmetric problem of bunching an electron-high-cur- 
rent beam when passing through the waveguide bunching section 
of linear electron accelerator. It was assumed that the particles in- 
jection time is much greater than the time required to fill the sec- 
tion with HF power. A method is suggested for calculating the 
fields of a space charge, which makes it possible to imitate a 
charged particle bunch by a great number of “enlarged particles” in 
simulation on modern computers. The suggested method is a fast 
one; the calculation results have been compared with the analytical 
data. The discrepancy does not exceed one per cent. 


22907 (INIS-SU—67, pp 88-93) Current loading in biper- 
iodical structures in a stationary mode. Sobenin, N.P.; ha 
nov, V.V.; Shkol’nikov, Eh.Ya. 1979. (In Russian). 

(US Sales Only), A06/MF AOl. Order Number 
DE82780241. 

In Accelerators. Issue 17. 

A numerical solution of the problem of charged-particle 
beam dynamics in a biperiodical slowing-down structure (BSDS) 
has been found. Problems of making allowances for beam current 
loads have been studied. For the analysis of the BSDS was used a 
network of coupled circuits. Expressions have been obtained for the 
electron energy at the BSDS output for the standing-wave linear 
electron accelerator as well as the coupling coefficient of the BSDS 
with the HF line corresponding to the maximum energy gain. 


22908 Beam envelope matching for beam guidance sys- 
tems. Brown, K.L. (Stanford Linear Accelerator Center, 
CA (USA)). Nuclear Instruments and Methods in Physics Re- 
search; 187: No. 1, 51-65(1 Aug 1981). 

From 1. conference on charged particle optics; Giessen, Ger- 
many, F.R. (8 - 11 Sep 1980). 

Ray optics and phase ellipse optics are developed as tools 
for designing charged particle beam guidance systems. Specific ex- 
amples of basic optical systems and of phase ellipse matching are 
presented as illustrations of these mathematical techniques. 


22909 Problems in the focusing of intense heavy ion 
beams. Colton, E. (Argonne National Lab., IL (USA). Ac- 
celerator Research Facilities Div.). Nuclear Instruments and 
im) in Physics Research; 187: No. 1, 295-303(1 Aug 
1981). 

From 1. conference on charged particle optics; Giessen, Ger- 
many, F.R. (8 - 11 Sep 1980). 

Final transport calculations are being pursued in connection 
with the Argonne Heavy Ion Fusion program. The phase zero ac- 
celerator demonstration facility is to produce a 3 kJ beam of 10 


GeV Xe* ions having a final pulse length of 10 x 10~* s; momen- 
tum spread AP/P = +- 5 x 10°%, and transverse geometric beam 
emittance of about 7.5 cm mr. The required final focal size is near 
0.5 mm radius with final standoff distances of 0.5 to 0.75 m being 
considered. It is planned to perform transverse 4 x 4 splitting in 
order to reduce the emittance to less than 2.4 cm mr in each of 16 
beamlets. Final focusing of the beamlets has been modelled in a su- 
perconducting quadrupole triplet for a beam of 10 GeV Xe* ions 
and in a four quadrupole system for a beam of 10 GeV Hg” ions. 


22910 (LA-tr—81-37) Saturn 2, Joint project of the CEA 
re the IN2P3. Detection measurement electrode. Nakach, 
A. (Los Alamos National Lab., NM (USA)). 1981. Contract 
W-7405-ENG-36. Translation source information not availa- 
ble . 7p. NTIS, PC A02/MF AOl. Order Number 
DE82003204. 

itive monitors to determine the beam axis position at 
Saturn II are described. Performance data are given. (GHT) 


4303 Auxiliaries And Components 


REFER ALSO TO CITATION(S) 22535, 22853, 22909, 23736 


22911 (BNL—30134) Theory and calculations of synchro- 
tron instabilities and feedback-mechanism. Meijssen, T.E.M. 
(Brookhaven National Lab., Upton, NY (USA)). Sum 1981. 
Contract AC02-76CH00016. 69p. NTIS, PC A04/MF AO1. 
Order Number DE82004801. 

The properties of the phenomenon synchrotron radiation are 
given with general theory on the basic processes and betatron and 
synchrotron oscillations. A more extended theoretical view at trans- 
verse instabilities and the influence of a damping feedback system 
are discussed. The longitudinal case is covered. For the calculations 
on the longitudinal case with M equally spaced pointbunches, with 
N electrons each, in the storage ring, the parasitic modes of the 
radio-frequency cavity were measured. A description of this is 
given. The values of damping rates of the longitudinal feedback 
system found, are as expected, but too low to damp the longitudinal 
instabilities calculated. This might be caused by the input data. The 
calculated growth rates are very sensitive to changes in frequency 
and width of the parasitic modes, which were measured under con- 
ditions differing slightly from the operating conditions. 


22912 (BNL—30232-) Machine availability vs magnet re- 
liability. Bozoki, G.E. (Brookhaven National Lab., U — 
NY (USA). 1981. Contract AC02-76CH00016. 4p. ( 
810759—16). NTIS, PC A02/MF AOl. Order Namber 
DE82004705. 

From Physics rtunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

Portions of document are illegible. 

The purpose of the note is to discuss briefly the availability 
of ISABELLE for physics experiments. 


22913 (BNL—30241) Impact of the e-p option on ISA- 
BELLE experimental areas. Foley, K.J.; Kantardjian, G.; 
Lanou, R.; Paar, H; Stevens, A. (Brookhaven National Lab., 
Upton, NY (USA); European Organization for Nuclear Re- 
search, Geneva (Switzerland); Brown Univ., Providence, RI 
(USA)). 1981. Contract AC02-76CH00016. 5p. (CONF- 
810759—14). NTIS, PC A02/MF AOl. Order Number 
DE82004689. 

From Physics opportunities at ISABELLE summer work- 
shop; Upton, NY, USA (20 Jul 1981). 

There have been many suggestions for the expansion of ex- 
isting or planned storage rings to include high energy e-p collisions. 
There is a general concensus that a facility with protons colliding 
with electrons and positrons of selectible helicity would provide 
great insight into weak interactions, nucleon structure, etc., in a 
way not duplicated at e*e~, pp nor anti pp machines. Some aspects 
of the addition of a 10 to 20 GeV electron ring to Isabelle are dis- 
cussed. 
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22914 (ESA-SP—158, pp 49-55) Ultra-high-vacuum tests 
and experience with a long-life, heavy-duty, oscillating rod 
end pivot for the movable ferrite shutters of the CERN anti- 
proton accumulator. Poncet, A. 1980. NTIS, PC A08/MF 
AOl. 

In Proceedings of the second space tribology workshop. 

Bearing materials for use in ultrahigh vacuum which meet 
the requirement for loads of 700 N and 3 x 10 to the 7th power 
cycles were tested. Low outgassing rates, radiation resistance, ba- 
keability and resistance to dynamic shocks with peak force ampli- 
tudes of 7000 N are additional requirements. Full scale tests were 
performed on Ni-Fe-Cu, stainless steel with various coatings, lubri- 
cated polyimides and impregnated polytetrafluoro-ethylene 
(PTFE). A polyimide + lead bearing material and a PTFE - lead 
impregnated porous bronze metal backed bearing are found suit- 
able, with the latter chosen because of lower outgassing. Bearing 
material composition, commercial names, and summaries of test 
data are given. (ESA) 


22915 (INIS-SU—S2, pp 190-202) Calculation of resona- 
tor decelerating structures for accelerating HF voltage 
sources, Matantsev, A.N. 1979. (In Russian). NTIS (US 
Sales Only), PC Al4/MF AO0Ol. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

A calculation of an accelerating HF voltage source on the 
base of a coaxial resonator with a spiral moderating structure is 
presented. The wire thickness, number of turns, materials, losses 
and the effect of load and coupling with the excitation winding 
have been taken account of. Comparison of calculated data with ex- 
perimental ones has shown their good agreement: 7% for the basic 
spiral system and 15% for the whole system with regard for the 
load and coupling with the excitation winding. 


22916 (INIS-SU—61, pp 125-131) Neutron generation in 
the radiation field of relativistic electrons (Neutron focus). 
Eremeev, I.P. 1979. (In Russian). NTIS (US Sales Only), 
PC A07/MF AOl1. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

A possibility of realizability and peculiarities of the (\, n) 
reaction in the field of relativistic electron radiation are considered 
theoretically. Integral and spectral characteristics of the reaction 
have been determined for the case of hard synchrotron radiation of 
ultrarelativistic electrons and for the case of a spontaneous gamma 
radiation on electron channeling in a crystal. It has been shown 
that use of such a gamma spectrum and neutron photogeneration 
out of nuclei with anomalously low binding energy (D, Be) may 
serve as a basis for developing a pulse source of neutrons without 
moderation with record space-time and integral parameters (‘neu- 
tron focus’’). The neutron focus has been calculated for the case of 
the VEPP-4 storage ring with a superconducting “snake” and for 
the case of axial channeling in tungsten crystals of the electrons 
from the ORELA linear accelerator. In both cases the parameters 
of operating pulse neutron sources are exceeded. 


22917 (INIS-SU—67, pp 11-17) Nanosecond beam de- 
fecting system for a linear electron accelerator. Glazkov, 
A.A.; Pavlov, Yu.S.; Suslov, I.M. 1979. (In Russian). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82780241. 

In Accelerators. Issue 17. 

A pulse deflecting system (DS) used to shape nanosecond 
electron pulses in a linear electron accelerator is described. The DS 
consists of two deflecting plates, a cooled collimator, a resonator 
converter and a bellows equalizer. The DS is placed behind a wa- 
veguide buncher. A 10 kV constant voltage is applied to the first 
plate, while the second plate is connected, through a vacuum ce- 
ramic lead-in, to the high-voltage nanosecond pulse generator. The 
generator comprises a thyratron commutation device, ferrite form- 
ing line and “T” section. At a pulse width of 5 ns the pulse current 
was 10-20 mA at 3 MeV energy. 
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22918 (INIS-SU—67, pp 17-20) Pye A of the qua- 
sistatic approximation in analysis of a short-time instability 
of magnetron output parameters. Vikulov, V.F.; Gorbatov, 
V.S.; Milovanov, O.S. 1979. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82780241. 

In Accelerators. Issue 17. 

A problem of — the quasi-static approximation for oule- 
ating changes in the MI-202 magnetron frequency and power 
during a generation pulse is discussed. It has been shown experi- 
mentally that it is possible to use the quasi-static approximation at 
an anode voltage modulation frequency of up to 2 MHz when in- 
vestigating short-time instability of magnetron output parameters. 
Calculation data show that the time constant for the MI-202 magne- 
tron constitutes 3x10~® s. It is demonstrated that the quasistatic ap- 
proximation is fully applicable if the modulation frequency of the 
magnetron anode voltage is within several tens of MHz. For the 
MI-202 magnetron this boundary is 50-60 MHz. 


22919 Cee pp ae U-17 electron linac per- 
formances after modification of the main systems. Bogdano- 
vich, B.Yu.; Ostanin, V.A.; Putkin, Yu.M.; Pyatnov, E.G.; 
Shabrov, V.A.; Yanenko, V.V. 1979. (in Russian). NTIS 
(US Sales Only), PC A06/MF AOl. Order Number 
DE82780241. 

In Accelerators. Issue 17. 

Results of modernization of a 30 MeV linear electron accel- 
erator intended for solving a wide scope of scientific, research and 
technological problems are presented. Results of adjustment of a 
combined injection system operating in the conditions of SHF in- 
jection and nonaxial injection are given. In the SHF-injection con- 
ditions a 5 »A mean current of the accelerated beam has been ob- 
tained at a current pulse duration of 1 ys. It is shown that the reli- 
ability of the combined injection system in the SHF-injection condi- 
tions is much higher than in the conditions of nonaxial injection. 


22920 (INIS-SU—67, pp 42-44) Quasi-three-dimensional 
image device for an automatic spectrum alyzer. Ostanin, 
V.A.; Simulin, A.N. 1979. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82780241. 

In Accelerators. Issue 17. 

A model of a quasi-three-dimensional device for displaying 
the energy nonuniformity of an electron beam during the pulse in a 
linear electron accelerator has been developed and tested. The dis- 
play gives a possibility to obtain, from an oscillograph screen, a 
photograph of the projection of the three-dimensional image of the 
electron beam energy spectrum. A flowsheet of a device which 
constitutes a part of the automatic spectrum analyzer is given. The 
image is obtained in the following coordinates: energy, current, 
pulse time, which makes it possible to watch changes in the beam 
energy spectrum inside a pulse. 


22021 + (INIS-SU—67, pp 44-48) Automatic control 


system for a 30 MeV electron linac. Andreev, A.M.; Ostanin, 
V.A. 1979. (In Russian). NTIS (US Sales Only), PC A06/ 
MF AOl1. Order Number DE82780241. 

In Accelerators. Issue 17. 

Results of studying a mock-up of an automatic control 
system for a 30 MeV linear electron accelerator are discussed. The 
purpose of the system is as follows: automatic implementation of all 
the accelerator systems in the preset conditions; read-put of measur- 
ing and diagnostic data, its initial processing and transmission to a 
computer and local representation and recording devices; holding 
of the accelerator performances at preset levels by received data 
processing and transmitting to the accelerator controllable power 
supplies. A system flowsheet and a basic circuit of a unit for 
switching the channels which provide the setting of parameters at 
present levels are given. Setting of variable parameters at corre- 
sponding levels is done with an error of 0.2%. 


22922 (INIS-SU—67, pp 64-69) Tuning of directional 
coupler with coupling along a wide wall. Kaminskii, V.I. 
1979. (In Russian). NTIS (US Sales Only), PC A06/MF 
A01l. Order Number DE82780241. 

In Accelerators. Issue 17. 

Results of calculating characteristics of a directional coupler 
comprising two waveguide segments coupled by a hole in the 
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common wide wall are given. The calculation is based on approxi- 
mate solution of the Maxwell equations at given boundary condi- 
tions. It is shown that to provide the given attenuation and the 
matching conditions the problem is reduced to the calculation of 
the waveguide conductivity and optimization of their geometric pa- 
rameters. In analyzing an actual coupler it has been found that to 
attain a 3 dB attenuation with simultaneous matching it is neccesary 
to change the coupler geometry in the coupling hole area and in- 
troduce matching elements. 


22923 (INIS-SU—67, pp 93-98) Fabrication and tuning 
of the beam buncher of a 5 MeV resonator electron linac. Za- 
vadtsev, A.A.; Zverev, B.V.; Kal yj, V.E. 1979. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82780241. 

In Accelerators. Issue 17. 

Results of tuning of the buncher of the 5 MeV linear resona- 
tor electron accelerator are given. The buncher consists of three ac- 
celerating cells and two internal coupling cellls. The primary pur- 
pose of the tuning was to provide a required relation between the 
amplitudes of accelerating fields. During the buncher tuning for the 
required relation of fields the aperture angle of the coupling slit be- 
tween the Ist and 2nd cells was successively increased and assumed 
the following values: PSI=40, 43, 46, 49, 60, 65 and 70 deg. For 
each PSI value additional tuning o cells frequencies has been per- 
formed. It is shown that the buncher electrodynamic performances 
after the tuning are close to the design parameters. 


22924 (INIS-SU—67, pp 107-111) Méeasuring low 
charges of accelerated particle pulse beams. Borodulin, A.I.; 
Kazantsev, V.I.; Rybin, V.M. 1979. (In Russian). NTIS (US 
Sales Only), A06/MF A0Ol. Order Number 
DE82780241. 

In Accelerators. Issue 17. 

A circuit is given which explains the principles of operation 
of a device for measuring the charge of charged particle pulsed 
beams less than 1 nC. The charge meter comprises a charge magne- 
toinduction converter and a low-frequency correction circuit. The 
converter circuit has a hundred-per-cent feedback. During experi- 
mental studies of the meter (in which the charge initial converter 
was made on a ferrite toroidal core of a rectangular cross-section 
with one turn of a measuring winding) the obtained sensitivity con- 
stituted 2.5 V/nC at an output signal frequency equal to 1.5 MHz, 
which made it possible to measure charges of up to several pC in a 
pulse. 


22925 (INR—1826/17/C) System for automatic record- 
ing the data of pulse radiolysis. Zimek, Z.; Henrych, R.; 
Sliwinski, O. (Institute of Nuclear Research, Warsaw 
(Poland)). 1979. 13p. (In Polish). Energetics and Atomic 
Ener, Information Centre, Warsaw, Poland. Order 
Number DE81700704. 

The system for automatic recording the data of pulse radiol- 
ysis experiments is described. This measuring set is much simpler to 
Operate to compare with the up to date equipment. It allows to use 
LAE13/9 accelerator more efficiently and the parameters of experi- 
ment can be measured more precisely. This set-up can be also used 
for other applications where single pulses are analysed and meas- 
ured. 


22926 (INS-NUMA—18, pp 118-122) Reaction particle 

and kinematic effects. Ikegami, H. (Osaka 
Univ., Suita (Japan). Research Center for Nuclear Physics). 
Feb 1980. (In Japanese). Dep. NTIS (US Sales Only). 

From Workshop on nuclear physics to be studied by NU- 
MATRON accelerator; Tokyo, Japan (7 Dec 1979). 

A particle analyser with high dispersion was constructed at 
RCNP, Osaka University. The third order and higher convergence 
of the analyser can be controlled easily. An adjustable multipole 
element which can produce multipole field at an intermediate image 
point is set in the analyser, and this can reduce the displacement of 
focal line due to the kinematic effect of ions. In the analysis of ion 
optics, it was found that the dispersion D and the first order kine- 
matic factor K; when the first order resolving power R;: is infinity 
are important in case of reaction particle analysers. The revolution 
of focal line with the value of K; is canceled by the adjustment of 
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the sextupole field of the multipole element. At present, this spec- 
trograph has the highest dispersion in the world. 


22927 (KEK—79-34, pp 294-305) Synchrotron 
beam and a synchrotron it experiment facility. Ando, M. 
(National Lab. for High Energy Physics, Oho, Ibaraki 
Capan)). Mar 1980. Japanese). B. Order Number 
DE82780219. 


From Meeting on x-ray detectors; Oho, Ibaraki, Japan (22 
Mar 1979). 

ae National Laboratory for High Energy Physics, about 
two years ago, the requirements of synchrotron light beam in re- 
spective measuring instruments were discussed. Then, also the ar- 
rangement (lattice) of a storage ring, the nature of synchrotron 
light beam, a synchrotron light experiment facility and the arrange- 
ment of the beam lines were studied. During the period of two 
years since then, due to the changes in the circumstances, the 
design of the lattice was altered. Accordingly, the arrangement of 
the beam lines and of measuring instruments were largely changed. 
At this point, the results of discussions in various meetings are de- 
scribed, though they may still be subject to future changes, with 
due consideration to beam, environment and beam lines required 
for the design of the measuring instruments: (1) storage ring and 
synchrotron light beam, (2) requirements on small beam size and 
beam stability, (3) a synchrotron light experiment facility. 


22928 (KFTI—80-37, PP 37-39) Accelerator vacuum 
system elements. Sivokon, V.V.; Kobets, A.F.; Shvetsov, 
V.A.; Sivokon, L.V. 1980. (In Russian). Dep. NTIS (US 
Sales Only). 

In General and nuclear physics. 

Some elements of vacuum systems are investigated. Consid- 
erable attention has been given to the investigation into peculiarities 
in pumping out of a ionoguide for transportation of an accelerated 
charged particles beam the spread of which often attains a consid- 
erable length. The number of pumps over the ionoguide length is 
experimentally determined. It is shown that as a result of ionoguide 
warm-up the pumping out time is considerably reduced maximum 
permissible pressure is decreased by two orders and lesser rate of 
pump pumping out is required. The investigations have shown that 
when operating the ionoguide there is no necessity in setting up 
seals between the ionoguide and magnetodischarged pump. The 
causes of the phenomenon in which the pressure near the pump is 
greater than in the end of the ionoguide, are impurities carried in 
by the pump into the ionoguide volume and the pumping out ca- 
pacity of the pressure converter. 


22929 (KFTI—80-46, pp 51-53) Production and study of 
the radioelectrets with the axial symmetry of the charged 
state. Moiseenko, B.I.; Uvarov, V.L. 1980. (In Russian). 
NTIS (US Sales Only), PC A04/MF AO1. Order Number 
DE82780211. 

In Physical experiment technique. 

Possible production of axial symmetric electret state by the 
way of electron beam injection in the rotating cylindrical dielectric 
sample is considered. Proposed is the methodics of measuring the 
distribution of the injected charge (IC) electric field intensity in a 
dielectric on the basis of the analysis of radial motion of ring inter- 
ferential bands. The IC field intensity distribution in a cylindrical 
sample made of polymethylmetacrylate is obtained at axial-symmet- 
rical radiation with an electron beam of a linear accelerator. 


22930 (LA-UR—81-3054) SUPERFISH: a status report. 
Reid, D.W.; Harvey, A.A.; Rodenz, G.W.; Holsinger, R.F. 
(Los Alamos National Lab., NM (USA); Field Effects, Inc., 
Carlisle, MA (USA)). 1981. Contract W-7405-ENG-36. 3p. 
(CONF-811083—11). NTIS, PC A0O2/MF AOl. Order 
Number DE82004342. 

From 1981 linear accelerator conference; Santa Fe, NM, 
USA (19 Oct 1981). 

The computer code SUPERFISH was developed to calcu- 
late various parameters associated with rf fields in axially symmetri- 
cal cavities of arbitrary shapes. Since the introduction of the code 
in 1976, it has been in continuous use at Los Alamos National Lab- 
oratory. Over the intervening years there have been numerous util- 
ity improvements, and several technical additions to the program. 
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These modifications and additions are described, and the basic ca- 
pabilities of SUPERFISH are reviewed. 


22931 (LA-UR—81-3329) Particle-beam accelerators for 
radiotherapy and radioisotopes. Boyd, T.J.; Crandall, K.R.; 

Hamm, R.W. (Los Alamos National Lab., NM (USA)). 
1981. Contract W-7405-ENG-36. 13 (CONF- 811153—1). 
NTIS, PC A02/MF AO1. Order Bees DE82004335. 

From 15. Japan conference on radioisotopes; Tokyo, Japan 
(26 Nov 1981). 

The philosophy used in developing the new PIGMI technol- 
ogy was that the parameters chosen for physics research machines 
are not necessarily the right ones for a dedicated therapy or radioi- 
sotope machine. In particular, the beam current and energy can be 
optimized, and the design should emphasize minimum size, simplic- 
ity and reliability of operation, and economy in capital and operat- 
ing costs. A major part of achieving these goals lay in raising the 
operating frequency and voltage gradient of the accelerator, which 
shrinks the diameter and length of the components. Several other 
technical innovations resulted in major system improvements. One 
of these is a radically new type of accelerator structure named the 
radio-frequency quadrupole (RFQ) accelerator. This allowed us to 
eliminate the large, complicated ion source used in previous ion ac- 
celerators, and to achieve a very high quality accelerated beam. 
Also, by using advanced permanent magnet materials to make the 
focusing elements, the system becomes much simpler. Other im- 
provements have been made in alli of the accelerator components 
and in the methods for operating them. These will be described, 
and design and costing information examples given for several pos- 
sible therapy and radioisotope production machines. 


22932 (LA-UR—81-3401) Polarization research and facil- 
ities at LAMPF. McNaughton, M.W. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 1 Ip. 
(CONF-811147—1). NTIS, PC A02/MF AOl. Order 
Number DE82004370. 

From International symposium on polarization phenomena at 
high energies; Dubna, USSR (17 Nov 1981). 

In summary, facilities exist for spin correlation and spin 
transfer measurements from 300 to 800 MeV with all (N,S,L) spin 
directions, and an energetic program is being pursued in several 
beam lines simultaneously. Elastic pp measurements at a few ener- 
gies are making good progress but polarized neutron experiments 
are lagging. The problem of understanding the inelastic reactions 
has scarcely begun. 


22933 Grazing incidence optics for synchrotron radiation 
X-ray beamlines. Heald, S.M.; Hastings, J.B. (Brookhaven 
National Lab., Upton, NY (USA)). Nuclear Instruments and 
isi) in Physics Research; 187: No. 2/3, 553-561(15 Aug 

The applications of grazing incidence optics to synchrotron 
radiation beamlines in the X-ray region are considered. Particular 
emphasis is placed on the problem of simultaneously focusing the 
beam, and matching the angular dispersion of the beam to existing 
crystal monochromators. Both analytic and raytracing studies are 
described. 


22934 Emittance limitations in heavy ion fusion. Pt. 6. 
Optics of intense beams. Martin, R.L. (Argonne National 
Lab., IL (USA)). Nuclear Instruments and Methods in Phys- 
ics Research; 187: No. 1, 271-280(1 Aug 1981). 

From 1. conference on charged particle optics; Giessen, Ger- 
many, F.R. (8 - 11 Sep 1980). 

The number of parameter choices that effect the required 
emittance (both transverse and longitudinal) at each stage of the 
heavy ion beam acceleration and delivery system for inertial con- 
finement fusion is very large. Some choices which appear technical- 
ly straightforward are compounded by more involved questions of 
cost optimization which are beyond the scope of this paper. A 
study is made of the factors which affect the transverse emittance 
requirements of a system to produce 5 MJ at 200 TW of *°Hg ions 
beginning with space charge forces at the target and working back- 
ward through the final focusing system and the beam transport 
system the accumulator rings. The sensitivity of emittance limita- 
tions to the ratio of ion energy to charge state, and to the conver- 
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gence half-angle from the final focusing system to the target, is 
demonstrated. Arguments are presented that convergence angles of 
30 mrad, or larger, can be practical and that distances from the 
final quadrupole to the target of 3 m or less should not be ex- 
cluded, particularly for the development programs. The accumula- 
tor rings act as an emittance filter and allow a tradeoff between 
transverse and longitudinal emittance. Therefore, it is not possible 
to define the emittance requirements of the linac injector without a 
thorough analysis of longitudinal emittance limitations as well as 
some additional factors, not included here, which affect transverse 
emittance. 


Pulselac program: Space charge neutralized ion 
sal for inertial fusion applications. Humphries, S. Jr.; An- 
derson, R.J.M.; Freeman, J.R.; Lockner, T.R.; Poukey, 
J.W.; Ramirez, J.J. (Sandia National Labs., Albuquerque, 
NM "(USA)). Nuclear Instruments and Methods in Physics 
Research; 187: No. 1, 289-294(1 Aug 1981). 

From 1. conference on charged particle optics; Giessen, Ger- 
many, F.R. (8 - 11 Sep 1980). 

Recent advances in the understanding of the space charge 
neutralization of ion beams raise the possibility of producing high 
power pulsed beams for inertial fusion applications. In the Pulselac 
Program at Sandia National Laboratories, theoretical and experi- 
mental studies have been carried out on the neutralization process. 
An inductive linear accelerator, Pulselac C, is under construction. 
It is designed to produce 5 kA beams in 50 ns pulses of ions in the 
mass range from N* to Ar*. The accelerator will be built in stages, 
with an ultimate output energy of 4 MeV. 


22936 Construction of SLAC SPEAR and PEP bending, 
——_- sextapole magnets, and associated support struc- 
tures (Engineering Materials). (Stanford Linear Accelerator 
Center, CA (USA)). (CAPE—2734). 
202 cards. 


aperture ’ 
This set of drawings provides the data and specifications for 
the construction of the bending, quadrupole, sextapole magnets, and 
the support structures for the storage rings SPEAR and PEP. 


22937 CAMAPPLE circuits 
(Stanford Linear Accelerator 
(CAPE—2739). 

5 aperture cards. 

These circuits constitute a device described in SLAC-PUB- 
2728. CAMAPPLE is a branch driver type interface between 
SLAC CAMAC controller and the APPLE computer. The circuits 
are on two boards: a general purpose intelligent (i.e, it has a 
PROM) parallel interface which plugs into one of the APPLE pe- 
ripheral slots and double width CAMAC module (which uses the 
crate for power only). Cables connect the parallel interface to the 
CAMAPPLE module and the SLAC crate controller (which can 
be daisy chained to other crates). The system was designed to pro- 
vide an inexpensive, portable system for laboratory work and 
system debugging. 


Materials). 
CA (USA)). 


(Engin 
Center, 


22938 SLED: a system for increasing the peak rf power 
of an rf source. US Patent No. 4,009,444 (Engineering Mate- 
rials). (Stanford Linear Accelerator Center, CA (USA)). 
(CAPE—2740). 

197 a e cards. 

The wing List DL-767-705-00 and the included drawings 
and other listed drawings provide the data for construction of the 
Stanford Two-mile Linear Accelerator’s energy increasing system 
(SLED). The system provides peak power multiplication of the 
radio frequency source by simultaneous charging of two high-Q 
resonant microwave cavities by applying the source output through 
a directional coupler to the cavities and then reversing the phase of 
the source power to the coupler, thereby permitting the power in 
the cavities to simultaneously discharge through the coupler to the 
load in combination with power from the source to apply a peak 
power to the load that is a multiplication of the source peak power. 


Gun tank system (electronic gun) (Engineering Ma- 
terial. (Oak Ridge National Lab., TN N (USA). (CAPE— 
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65 aperture cards. 

The Oak Ridge Electron Linear Accelerator (ORELA) gun 
tank system mechanical and electrical drawings are presented. This 
system is capable of 150-kV electron beams in pulses from 2- to 
100-nsec wide. Peak currents as high as 30 amps are available in the 


T-nsec range. 
4304 Storage Rings 


22940 (SLAC-PUB—2781) Polarization of a stored elec- 
tron beam. Chao, A.W. (Stanford Linear Accelerator 
Center, CA (USA)). Jul 1981. Contract AC03-76SF00515. 
56p. (CONF-810774—1). NTIS, PC A04/MF AOl1. Order 
Number DE82003566. 

From Summer school on high energy particle accelerators; 


see IL, USA (13 Jul 1981). 
tron radiation by a point charge is a familiar subject 


in dial on electrodynamics. Perhaps less familiar are some quan- 
tum mechanical corrections to the classical results. Some of those 
quantum aspects of synchrotron radiation are described. One of the 
quantum effects leads to the expectation that electrons in a storage 
ring will polarize themselves to 92% - a surprisingly high value. A 
semi-classical derivation of the quantum effects is given. An effort 
has been made to minimize the need of using quantum mechanics. 
Results are put together to derive a final expression of beam polar- 
ization. Conditions under which the expected 92% polarization is 
destroyed are found and attributed to depolarization resonances. 
The various depolarization mechanisms are first illustrated by an 
idealized example and then systematically treated by a matrix for- 
malism. It is shown that the strength of depolarization is specified 
by a key quantity called the spin chromaticity. Finally as an appli- 
cation of the obtained results, an estimate of the achievable level of 
beam polarization for two existing electron storage rings, SPEAR 
and PEP, is given. 


22941 Photon dose rate in the yg of a Bershe y(n 
proton beam scraper. Alsmiller, R.G. 
Ridge National Lab., TN (USA)). Nuclecr yore and 
Met : 172: No. 3, 455-458(1 Jun 1980). 

Calculated results are presented of the photon dose rate from 
the induced activity in the vicinity of a beam scraper for a 400 
GeV proton accelerator. Proton energies of 30 and 400 GeV are 
considered since 30 GeV protons will be used for beam alignment 
studies. Results are given at various positions with respect to the 
scraper and as a function of time after the beam is turned off. In the 
case of the 30 GeV protons both borated and non-borated concrete 
have been considered as the material of the accelerator tunnel and 
the beam scraper shield. In the geometry considered here, the pres- 
ence of the boron in the concrete has only a small effect on the 
dose rates. 
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22942 Study of Fourier space methods for limited angle 
image reconstruction. Gruenbaum, F.A. (Univ. of California, 
Berkeley). Numer. Funct. Anal. and Optimiz.; 2: No. 1, 31- 
42(1980). Contract W-7405-ENG-48. 

The problem of recovering a function f/x:,xe) from a limited 
number of its one-dimensional projections P/sub 6/f(t) = sum of f(t 
cos 6-s sin 8, t sin 8 + s cos @)ds is an ill-conditioned inverse prob- 
lem arising in areas which include radio astronomy, electron mi- 
croscopy, and x-ray tomography. The ill-conditioning of the prob- 
lem is related to the availability of data only for angles 0 3 0 Sa 
< m. This paper makes a detailed study of small scale models of 
the practical implementation of some Fourier methods for the re- 
construction of f/x:,xs). Emphasis is placed on explaining the 
source of the ill-conditioning and on giving a qualitative connection 
between the amount of angular data a and the degree of well-po- 
sedness of the problem. The study leads one naturally to the study 
of the detailed structure of the spectral properties of a certain self- 
adjoint positive definite operator, similar to the one encountered in 
the study of prolate spheroidal functions by Slepian, Pollak, and 
Landau. A careful look at these spectral properties as a function of 
the parameter a constitutes the heart of the paper. 
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REFER ALSO TO CITATION(S) 21746, 21821, 21973, 22603, 22789, 22896, 
22926, 23797 


Fachinformationszentrum Energie, 
({nd]). 9p. 

Tritium measurement by gas counting, preceeded by enrich- 
ment (electrolytic and thermal-diffusion), chemical reduction to hy- 
drogen, and distillation is used. Samples are pre-selected according 
to the presumed tritium concentration. Electrolytical enrichment is 
about 8-fold, and combined electrolytical/thermal-diffusion enrich- 
ment about 120-fold. Counters of two sizes are used. Counting gas 
is hydrogen, to which Ar-CH,(20% CH,) is added. Data processing 
is by off-line computer. Apart from combine statistics we take into 
account background and standard reproducibility (typical values 
sigmasub(A) = +-0.02 cpm resp. +-3%). We further define zero 
tritium concentration, by routinely running with the sample, water 
of extremely low tritium concentration (0.017 +- 0.011 TU). The 
facility is mostly used for oceanic tritium measurements. 


22944 (BLL-RTS—12539) Optimising the parameters of 
spectrometers with cadmium-telluride detectors. Vidra, M. 
Apr 1981. 28p. Avail: British Library Lending Div., Boston 
Spa, England. 

The influence of the principal physical and electronic factors 
on the resolving power of spectrometers with cadmium telluride 
(CdTe) detectors is examined. The influence of the operating volt- 
age of the detector, its current component, the magnitude of the 
operating resistance, the parameters of the charge preamplifier, the 
magnitude of the time constants of the pulse shaping amplifier, the 
detector polarization when the operating voltage is applied, the 
time taken for the charge to collect at the detector electrodes and 
the operating temperature of the detector are studied. It was found 
that CdTe detectors have the advantage over scintillation detectors 
of better resolving power and greater thermal stability. 


; Nielsen, S.O.; sol L,; © Schis. 
L. (Brookhaven National Lab., ’ Upton, NY (USA); 


yt | J.E.; Killian, T. 


| she a Organization for Nuclear wong Bn 
(Switzerland); Niels Bohr Inst., Tip. G0 
1981. Contract AC02-76CH00016 CONF-A1035 g10535— 
10). NTIS, PC A02/MF A0Ol1. Order 

From Conference on the application r caemeaneil erage 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

Fete RR ee LO af a 
system of the Axial Field Spectrometer for selecting events with a 
charged particle of high transverse momentum. After having 
formed a pretrigger by using signals from proportional chambers, a 
selected part of the data from the cylindrical drift chamber is trans- 
fered into the memory of the processor. The track sagitta of the 
triggering particle is calculated. Only if it is smaller than a prede- 
fined value the event is accepted and recorded on magnetic tape. 
The implementation of the processor in the electronics of the ex- 
periment and the software procedures are discussed together with 
the performance of the system. 


22946 or ame Calorimeter trigger for the 

dey ye: rookhaven National Lab., 
USA) 1981 1981. Contract AC02-76CH00016. Tp. 

ONF- 310599 —11). NTIS, PC A02/MF AOl. Order 
ene DE820047: 

From Conference on the application of microprocessors to 
high energy physics experiments; Geneva, Switzerland (4 May 
1981). 

' A fast and flexible trigger processor system designed to run 
in parallel up to 51 different types of trigger is used in a large 
hadron calorimeter experiment at CERN-ISR. A very fast data bus 
connected to 255 10 bit address ECL memory chips allows pro- 
grammable selection of events according to their topology and 
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energy pattern in less than 150 ns. In addition this system can inter- 
rogate two programmable processors (ESOP) to isolate events 
characterized by a large energy flow in the central drift chamber 
(< 500 ps). All functions of the trigger processor can be checked 
externally by a computer through injecting in parallel simulated 
input signals into various stages of the system. Salient features and 
performances will be discussed. 


22947 (CEA-CONF—5800) For Decent energy heavy ion 
experiments TPC 47 detector ' What possibilities 
and what physics. Babinet, R.; pow ally Y.; Drouet, M. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Physique Nucleaire). May 1981. 
2p. (CONF-810563—12). NTIS (US Sales Only), PC A02/ 
MF AOl. Order Number DE81700773. 

From Adriatic europhysics study on nuclear physics dynam- 
ics of heavy-ion collisions conference; Croatis, Yugoslavia (25 May 
1981). 

‘ ‘Diogene’ is the name of a 47 solid angle detector, based on 
a Time Projection Chamber (TPC), designed to perform exclusive 
measurements of charged particles emitted in central collisions of 
relativistic heavy ions. Exclusive measurements of all charged parti- 
cles emitted in central collisions of relativistic heavy ions are be- 
coming more and more necessary in this field of nuclear physics in 
order to answer some crucial questions such as: what is the degree 
of compression achieved in these collisions. What is the behavior of 
nuclear matter at high degree of excitation as well as compression. 
The possibility of handling high multiplicities up to 40 or 60; a mo- 
mentum measurement of all particles, with not too bad a resolution, 
up to about 1.5 GeV/c; a good particle identification between m*~, 
p, d, t ... 


22948 (CERN—81-03, pp 106-135) Data analysis for 
bubble chamber and hybrid systems. Mermikides, M.E. (De- 
mocritos Nuclear Research Center, Athens (Greece)). 12 
Mar 1981. Dep. NTIS (US Sales Only). 

From CERN school of computing; Vraona-Attiki, Greece 


(14 aa = ey A 

urse will be mainly devoted to data-processing as- 
pects aa soumnitdiey bubble chamber experiments involving the use 
of external particle detectors. Present trends will be briefly re- 
viewed from the point of view of instrumentation and trigger con- 
ditions employed to realize the physics objectives. The lectures will 
include a discussion of software aids and disciplines for program 
maintenance and development and the management of data struc- 
tures. 


22949 (CERN—81-03, pp 282-324) Use of intelligent de- 
vices in high-energy physics experiments. Verkerk, C. 12 Mar 
1981. Dep. NTIS (US Sales Only). 

From CERN school of computing; Vraona-Attiki, Greece 
(14 Sep 1980). 

In these lectures we concentrate on two areas for which spe- 
cial devices have been developed: on line data processing, generally 
to perform event selection and/or to achieve compaction of data 
before recording. Preparation of experimental apparatus: testing of 
detectors, optimimization of operating conditions and calibration. 
Much attention will be given to the event-selection process and the 
devices used for this purpose. 


22950 (CERN—81-03, pp 325-361) Practical data-acqui- 
sition problems in large high-energy physics experiments. Do- 
binson, R.W. 12 Mar 1981. Dep. NTIS (US Sales Only). 

From CERN school of computing; Vraona-Attiki, Greece 
(14 1980). 

ie author describes the data acquisition for the study of 

deep inelastic muon scattering at the CERN SPS using a large 
magnetic spectrometer and a polarized target. 


22951 (CONF-801103—66) Large-area _ proportional 
counter camera for the US National Small-Angle Neutron 
Scattering Facility. Abele, R.K.; Allin, G.W.; Clay, W.T.; 
Fowler, C.E.; Kopp, M.K. (Oak Ridge National Lab., TN 
(USA)). 1980. Contract W-7405-EN -26. Llp. NTIS, PC 
A02/MF AO1. Order Number DE82003867. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 
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An engineering model of a multiwire position-sensitive pro- 
portional-counter (PSPC) was developed, tested, and installed at 
the US National Small-Angle Neutron Scattering Facility at 
ORNL. The PSPC is based on the RC-encoding and time-differ- 
ence decoding method to measure the spatial coordinates of the in- 
teraction loci of individual scattered neutrons. The active area of 
the PSPC is 65 cm x 65 cm, and the active depth is 3.6 cm. The 
spatial uncertainty in both coordinates is ~ 1.0 cm (fwhm) for ther- 
mal neutrons; thus, a matrix of 64 x 64 picture elements is resolved. 
The count rate capability for randomly detected neutrons is 10‘ 
counts per second, with < 3% coincidence loss. The PSPC gas 
composition is 63% *He, 32% Xe, and 5% CO, at an absolute pres- 
sure of ~ 3 x 10° Pa (3 atm). The detection efficiency is ~ 90% 
for the 0.475-nm (4.75-A) neutrons used in the scattering experi- 
ments. 


22952 (CONF-811103—63) Measurement of **Kr concen- 
trations in air using a cryogenic sampling technique. Owens, 
M.E.; Berven, B.A.; Perdue, P.T. (Oak Ridge National 
Lab., TN (USA)). 1981. Contract W-7405-ENG-26. 8p. 
NTIS, PC A02/MF A0O1. Order Number DE82004071. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

A new method for measuring fission gases, such as *Kr, in 
air with a cryogenic sampler has been developed at Oak Ridge Na- 
tional Laboratory. The cryogenic sampler requires no electrical 
power and is capable of sampling up to 1.6 m* of air over a period 
of several hours. The design of the sampler affords a large surface 
area-to-volume ratio which enhances the cooling effects of the 
liquid nitrogen (LNz) on the air inside the sampler. This sampler 
has been shown to be useful in measuring low levels of “Kr. 


22953 (EGG-PHYS—5608) INEL integral data-testing 
report for ENDF/B-V dosimeter cross sections. Ander, 
R.A.; Millsap, D.A.; Rogers, J.W.; Harker, Y.D. (EG and 
G Idaho, Inc., Idaho Falls (USA)). Oct 1981. Contract 
ACO07-761D01570. 100p. NTIS, PC AOS/MF AOl. Order 
Number DE82004743. 

An integral data-testing study done at the Idaho National 
Engineering Laboratory (INEL) for ENDF/B-V dosimeter cross 
sections is documented. The integral data base used is a set of spec- 
trum-averaged cross sections derived from integral reaction rates 
measured for 23 dosimeter reactions. The measured integral reac- 
tion-rate data were obtained from irradiation experiments in the fast 
neutron field of the Coupled Fast Reactivity Measurements Facility 
(CFRMF). Up-to-date values for the integral reaction rates are 
compiled and the derivation of a consistent set of spectrum-aver- 
aged cross sections is documented. The central neutron field of the 
CFRMF is characterized and specified by including the results of 
neutronics calculations with ENDF/B-IV and ENDF/B-V nuclear 
data, active neutron spectrometry measurements, and a sensitivity 
and uncertainty analysis for the spectrum. A scheme for generating 
620-group fluxes from the 68-group fluxes obtained from a trans- 
port calculation is described. Results of the following computations 
are included here: (1) calculations of spectrum-averaged cross sec- 
tions for various CFRMF flux spectra, cross-section data bases and 
different weighting functions, (2) estimation of the flux and dosi- 
meter cross-section uncertainty contributions to the uncertainty in 
the calculated integral cross sections, and (3) characterization of the 
energy response for each dosimeter reaction in the CFRMF. Inte- 
gral tests, as defined by the ratio of calculated-to-measured integral 
cross sections, are assessed for each dosimeter reaction with respect 
to reaction energy response, uncertainty considerations, spectrum 
shape changes and weighting function effects. 


22954 (HEDL-SA—2388-FP) Neutron response charac- 
teristics of CR-39 polymer for reactor and dosimetry applica- 
tions. Ruddy, FH: Gold, R.; Preston, C.C.; Roberts, J.H.; 
Benton, E.V.; Schraube, H. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA); San Francisco Univ., CA 
(USA); Institut fuer Strahlenschutz, Neuherberg (Germany, 
F.R.)). 4 Sep 1981. Contract AC06-76FF02170. Sp. (CONF- 
8109100—3). NTIS, PC A02/MF AOl. Order Number 
DE82003823. 

From 11. international conference on solid nuclear track de- 
tectors; Bristol, UK (7 Sep 1981). 
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A desensitized etching technique has been developed which 
has resulted in an excellent differential energy response for alpha 
particles in the energy range 3 to 14 MeV. This response comple- 
ments the previously reported differential proton and integral alpha 
energy responses obtained with different etching techniques. Proton 
recoil track yields and diameter distributions have been measured 
for CR-39 polymer solid state track recorders which were exposed 
to monoenergetic neutron sources in the energy range 0.57 to 15.1 
MeV using various thicknesses and types of proton radiator materi- 
als. 


22955 (IA—1356, Sag Rapid estimation of the MTF 
of a gamma camera, A’ G. Apr 1980. Dep. NTIS (US 
Sales Only). 

In Research laboratories annual report 1978 and 1979. 


22956 (INIS-mf—6528, pp 198-201) Investigation of the 
colour recovery processes in irradiated ‘Red Acrylic” dosi- 
meters. Patko, J.; Beke, D. (Kossuth Lajos Tudomanyegye- 
tem, Debrecen (Hungary). Fizikai Kemiai Tanszeke); 
Herbak, J. (Medicor Muevek, Debrecen (Hungary)). 1980. 
(In Hungarian). Dep. NTIS (US Sales Only). 

From 2. Hungarian symposium on radiochemistry; Debre- 
cen, Hungary (3 Nov 1980). 

The kinetics of the colour recovery processes in irradiated 
"Red Acrylic” dosimeters was studied. It was found that the decay 
is due to diffusion of oxygen into the matrix and there is also a 
thermal decay. The activation energy of the oxygen diffusion was 
determined. 


22957 (INIS-mf—6528, pp 243-246) Gamma spectrome- 
tric measuring and evaluating system for the determination of 
radioactivity in environmental samples. Zombori, P.; An- 
drasi, A. (Koezponti Fizikai Kutato Intezet, Budapest (Hun- 


ary)); Ronaky, J. (Paksi Atomeroemue Vallalat, Paks 
oe 1980. (In Hungarian). Dep. NTIS (US Sales 
y). 


From 2. Hungarian symposium on radiochemistry; Debre- 
cen, Hungary (3 Nov 1980). 

As an important part of the environmental monitoring 
system of the Paks Nuclear Power Station a gamma spectrometer, 
based on EMG produced electronics, was developed. The spec- 
trometer contains Ge(Li) and Nal(T1) detectors and it is controlled 
by a 8K memory table calculator. A program system (MEASSYS) 
was also developed for controlling the measurement and for evalu- 
ating the measured spectra. A thorough efficiency calibration was 
performed to find the proper expression for activity determination. 
The system was tested in various ways using reference spectra, cali- 
brated and standard sources and reference materials of environmen- 
tal origin. 


22958 (INIS-SU—2, pp 91-98) Measuring complex to de- 
termine tritium low concentrations in natural waters. Barnov, 
V.A.; Gromov, Yu.A.; Koyava, M.P.; Khozyainov, M.S.; 
Chelnokov, LP. Chkhartishvili, N. L.; Shubitidze, M. L 
1980. (In Russian). NTIS (US Sales Only), PC A06/MF 
A01. Order Number DE82780231. 

In Nuclear-chemical phenomena in solids. Issue 4. 

A laboratory analytical complex for determining low level 
tritium concentration in natural waters is described. The complex 
with sensitivity 10~'* Ci/l consists of electrolytic enrichment cells, 
modified by a continual additional feeding, gas proportional counter 
and liquid scintillation spectrometer. Tritium enrichment coeffi- 
cient, which may be increased, is about 150. 


22959 (INIS-SU—39, pp 26-36) Optimal experimental 
planning in the case of tion detection. Fedorov, G.A.; 
Tereshchenko, S.A. 1980. (In Russian). NTIS (US Sales 
Only), PC A07/MF AO1. Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The problem solution of planning on optimal experiment on 
radioactive site scanning using an immovable measuring transform- 
er supplied with a multi-channel collimator which face size coin- 
cides with the site sizes is considered in general. The Mood and 
Kishen normalized criteria of optimal conditions and the Erenfeld 
criteria are used as optimality criteria. The calculation results of op- 
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timal values of the number of open collimator channels in every 
measurement are determined according to these three criteria. It is 
emphasized that the given approach permits to optimize in the 
chosen class of matrices any experiment on determination of com- 
ponents of the required vector according to each of the given crite- 
ria. Such planning ensures determination of more precise results in 
comparison with the traditional experiment or experiment corre- 
sponding to traditional planning. The plans of two latter experi- 
ments can be obtained on the basis of planning under consideration 
as particular limiting cases. 


22960 (INIS-SU—39, pp 61-66) Emergency neutron do- 
semeters on the base of commercial silicon semiconductor 
diodes. Kramer-Ageev, E.A.; Mironov, Yu.A.; Sinitsyn, 
A.D.; Troshin, V.S. 1980. (In Russian). NTIS ‘(US Sales 
Only), PC A07/MF AO1. Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The sensitivity of commercial silicon semiconductor diodes 
used as sensitive elements of individual emergency neutron dose- 
meters is studied. The data characterizing the change of direct volt- 
age drop on an irradiated diode and kerma depending on the neu- 
tron energy and reactor exposure dose are presented. The D206 
commercial diodes are investigated at the 100 mA direct current 
passing through the diode. The diodes are irradiated in the IRT- 
2000 reactor at three different neutron spectra formed by filters of 
lead (the filter thickness is 80 mm, the average energy of the neu- 
tron spectrum is 2.0 MeV), aluminium (the thickness is 1 mm, the 
average energy is 1.1 MeV) and carbon (the thickness is 170 mm, 
the average energy is 0.8 MeV). The results of the investigation 
show that the dosemeter sensitivity changes no more than by 2% 
depending on the diode orientation in respect with the neutron 
beam direction and does not depend on the neutron flux density. 
The D206 diode sensitivity to gamma radiation is <= 3x10™* mV/ 
rad. The conclusion is made that the D206 commercial silicon 
diode can serve as an individual emergency neutron dosemeter 
available to operatively give an information about the neutron dose 
with sufficient accuracy. Such a dosemeter is useful for repeated 
utilization and it is practically nonsensitive to electron and gamma 
radiation. 


(INIS-SU—40, pp 320-325) Study of elastic and 
inelastic neutron scattering in the 5-8 MeV energy Si- 
makov, S.P.; Lovchikova, G.N.; Sal'nikov, O.A.; Trufanov, 
A.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskii Inst.). 
1980. (In oo ). NTIS (US Sales Only), PC All 
A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The neutron spectrometer permitting to study elastic and in- 
elastic fast neutron scattering using the time-of-flight method is de- 
scribed. The main parameters of the spectrometer, the measurement 
methods of the neutron scattering cross sections and experimental 
data processing are presented. To illustrate the spectrometer possi- 
bilities the inelastic neutron scattering cross sections at the 4.91 
MeV on natural molybdenum are compared with the data of the 
paper, in which the continuous spectrum is measured depending on 
the 1.26 MeV excitation energy. Good agreement of the cross sec- 
tions confirms the validity of the above experimental method and 
correctness of accountancy of all the factors during data process- 
ing. 


22962 (INIS-SU—40, pp 116-124) Energy spectra meas- 
urements of ultracold neutrons. Kosvintsev, Yu. Yu.; Kushnir, 
Yu.A.; Morozov, V.L. (Nauchno-Issledovatel’skii Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1980. (In 
Russian). NTIS (US Sales Only), PC Al1/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The special features of barrier ultracold neutron (UCN) 
spectrometers work have been analyzed both in storage and flow- 
ing regimes. The spectra of UCN from horizontal transporting neu- 
tron guide are shown, measuring with gravitational barrier spec- 
trometer. The method of UCN spectra measuring is described, 
UCN storaging in closed vessels. 
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22963 (INIS-SU—52, pp 72-81) Analysis of errors of 
beta thickness gages when two-layer coatings on multi- 
layer Kreindlin, I.1.; Novikov, V.S.; Pravikov, 
A.A. 1979. (In Russian). NTIS (US Sales Only), PC Al4/ 
MF AO1. Order Number DE82780228. 


In Radiation technology. Issue 17. 
Formulae for calculating errors arising when testing two- 


layer coatings on multilayer articles have been deduced and ana- 
lysed. The formulae take into consideration the instability of two 
measurement results with different boundary energy of A-radiation 
sources under conditions when the thickness of the coating and ar- 
ticle layers can be less than the saturation thickness. The depen- 
dences of absolute errors of two-layer coating 8-thickness gages on 
the thickness, density and atomic number of the layer material and 
on the boundary energies of used beta sources have been studied. 
As an example, estimate of errors occurred when testing with the 
help of Kr and ®Sr 8-sources the thickness of nickel and molyb- 
denum two-layer coatings is given. The given analysis of beta 
thickness gages errors makes it possible to determine by calcula- 
tions an optimum set of two B-sources with different boundary en- 
ergies and estimate the limiting capabilities of the method with 
regard for the effect of the background radiation. 


22964 (INIS-SU—52, pp 81-85) Design of radioisotope 
level indicators with relay follow up systems. Kreindlin, I.I.; 
Pakhunkov, Yu.I. 1979. (In Russian). NTIS (US Sales 
Only), PC A14/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Technique for engineering calculation of design parameters 
of radioisotope level gages with relay servo systems is presented. 
The techniques is based on the results of determining the interrela- 
tion between the design and working parameters of level gages and 
evaluation of the statistical stability of the servo condition. An ex- 
ample of calculations for a level gage is given. In designing level 
gages it is recommended to make a provision for a change in the 
integrator time constant. 


22965 (INIS-SU—52, pp 85-98) Methods for coating 
thickness control using X-ray fluorescence and beta scatter- 
ing. Kreindlin, I.I.; Klinov, V.V.; Martishchenko, L.G.; No- 
vikov, V.S.; Pravikov, A.A. 1979. (In Russian). NTIS (US 
Sales Only) PC Al4/MF AOl. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

Research has been carried out into the fields of the rational 
use of X-ray fluorescence methods (both direct and indirect) and B- 
scattering when testing coating thicknesses. Research has been 
based on analytical relationships connecting the coating thickness 
being tested with the statistical error of an instrument. Depen- 
dences of the recorded radiation flux and the relative statistical 
error on the coating thickness and of the optimal coating thickness 
on the background radiation level are presented. Diagrams of prob- 
able application fields of B-scattering and X-ray fluorescence meth- 
ods depending on the combination of atomic numbers of base and 
coating materials are given. Absolute statistical errors in testing dif- 
ferent combinations of coating and base materials are indicated and 
peculiarities of design realization of the X-ray fluorescence and B- 
scattering methods are considered. It is shown that these methods, 
complementing each other, allow nondestructive testing of articles 
within a wide range of coating thicknesses and for different combi- 
nations of coating and base materials. 


22966 (INIS-SU—52, pp 99-106) Experience in develop- 
ment and application of X-ray fluorescence thickness gages 
for coatings on polymer films for chemical industry. Breslav, 
V.1; Bunzh, Z.A.; Veits, B.N.; Grigalis, V.Ya.; Klyuchins- 
kii, Yu. V.; Lein’, R.A; Leyasmejers, V.Eh.; "Yadchenko, 
L.N. 1979. (In Russian). NTIS (US Sales Only), PC Al4/ 
MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Experience in using the X- “ray fluorescence method for de- 
termining the silver surface density in photographic materials and 
the coating thickness of magnetic recorder films, as well as the ex- 
perience in designing radioisotope thickness gages based on this 
method are discussed. Descriptions are given of a number of radioi- 
sotope meters designed to determine the silver surface thickness in 
the emulsion layer of photographic papers and films and the thick- 
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ness of the ferrovarnish coating of magnetic recorder films used in 
the laboratory and coating machines of the SVEMA firm. The 
table depicts basic performances of these meters. 


22967 (INIS-SU—52, pp 106-115) Functional depen- 

f the parameters of beta thickness gages for coatings 
taking into account beta backsca filtration. Tumul’kan, 
A.D. 1979. (In Russian). NTIS (US Sales Only), PC A14/ 
MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

A change in the form of the functional dependence due to 
changes in detection conditions at different filtration ratios of 8-ra- 
diation backscattering when testing coating thicknesses is discussed. 
The purpose of investigations is to determine optimal filtration con- 
ditions responsible for an increase in the total and linear measure- 
ment ranges at those material combinations when the coating mate- 
rial atomic number is greater than the base material atomic number, 
and for a decrease of the linear approximation errors in calibrating 
beta thickness gages with digital presentation of measurement re- 
sults, without using computer units, directly in the units of thick- 
ness. Functional dependences for a platinum coating of titanium at 
different filtration ratios are presented. 


22968 (INIS-SU—S2, PP 137-141) tr ma of the 
conditions of coal ash content control according to 
characteristics of reflected radiation. Komova, E.N.; 
Ryabov, A.M.; Serebryakov, A.S. 1979. (In Russian). NTIS 
(US Sales Only), PC Al4/MF AOl. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

Results of experimental research aimed at selecting an opti- 
mal measurement geometry in radioisotope control of the coal ash 
content with the use of gamma sources are presented. Investiga- 
tions have been conducted for a '*’Cs source and a spectrometer 
comprising a NaJ(T1) scintillation detector and the FEU-13 photo- 
multiplier. The effect of the following four geometrical factors 
have been studied: the distance between the source and the detector 
(probe length) R, radiation incidence angle THETA, the angle be- 
tween the detector axis and the normal to the sample surface 
THETA; and the distance between the detector centre and the 
sample surface h;. To obtain maximum sensitivity to the ash con- 
tent use has been made of the many factor analysis techniques. It is 
shown that maximum sensitivity of 1.2% ash content can be at- 
tained at R approximately 38 cm, h=3 cm and THETA=7 deg. A 
calculated dependence of the relative ash-content sensitivity and the 
source-detector distance is given. The results of these investigations 
are used in designing an ash meter. In production tests of the meter 
the measurement mean-square error constitutes 1.2%. 


22969 (INIS-SU—S52, = 141- % Bg =o type 


neutron level indicators. tskevich, M.V.; Kalinin, O.V.; 
Moskovkin, V.N.; Molchanov, A.V.; Bobkov, A.D.; Rabot- 
nov, Yu.A. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF A0O1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Some peculiarities of designing level neutron converters 
(LNC) for portable indicators or level neutron relays are consid- 
ered. The effect of the LNC geometry and other factors on mea- 
surement errors has been studied. Calibration results of the LNC 
with a neutron reflector and without it are presented. It is shown 
that the problem of level monitoring with the help of portable indi- 
cators can be solved practically for any volume, provided two 
LNC modifications with reflectors are available: the NPU-G modi- 
fication with horizontal location of a counter for large volumes and 
the NPU-V with vertical location of a counter for lesser volumes. 
A possibility of perfecting LNC performances by shielding the 
counter with thermal neutron absorbers has been studied. The 
design of the NPU-V modification for the NIUP-2 level indicator is 
described. It is intended for tubes and cylinders 30-100 mm in diam- 
eter. Measurements carried out on different steel and aluminium 
vessels with a diameter ranging from 300 to 100 mm and a wall 
thickness of up to 16 mm with the help of the NPU-V and NPU-G 
modifications proved the efficiency of the LNC to control a variety 
of products (kerosine, gasoline, oils, acids, alkalis). 
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22970 (INIS-SU—52, pp 122-128) Scaling and lineariza- 
tion in radioisotope digital its. Ivanov, G.M.; Tes- 
navs, Eh.R. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Scaling and linearization methods used in processing a signal 
from initial measuring converters (IMC) are described. Flowsheets 
for some variants of realization of linearization methods are shown. 
Conclusions have been drawn that the problem of data processing 
for presentation of measurement results in a digital form in units of 
a controlled parameter at IMC linearly increasing or decreasing 
calibration characteristics is reduced to performing elementary 
mathematical operations, and in the case of IMC nonlinearly-in- 
creasing or decreasing characteristics, to a complex mathematical 
processing. Hardware of scaling converters providing linear con- 
verters is rather simple and can be realized with the help of simple 
electronic devices, such as pulse generators, subtracters and others. 
Hardware of linearizing converters providing nonlinear conversion 
is much more complicated. Converters of this type require complex 
computer equipment (memories, registers, microprocessors, etc). In 
designing radioisotope instruments it is advisable in most cases to 
reduce the measurement range width to values at which the IMC 
calibration characteristics can be assumed as linear one, with an 
error not exceeding permissible limits. 


22971 (INIS-SU—52, pp 275-283) Detecting device for 
X-ray radiometric analysis of a matter composition. Asfan- 
diyarov, A.Kh.; Efremov, V.G.; Zhernov, E.S.; Isaev, V.S.; 
Shpakov, V.N.; Chuev, A.G. 1979. (In Russian). NTIS (US 

es Only), PC Al14/MF AOl. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

Design principles and dynamics of operation of an automatic 
recording system for use in X-ray radiometric equipment are con- 
sidered. The recording system uses integrated circuits and contains 
a pulse distributor, a bidirectional counter, a quartz generator, a 
timer, a scaling and indicating circuit, and commutation switches. 
In addition to data acquisition and processing the recording system 
presents measurement results in a visual form. Prolonged operation 
of the system proves its high reliability. 


22972 (INIS-SU—52, pp 283-287) Technique for stabili- 
zation of detected x-radiation flux. Asfandiyarov, A.Kh.; 
Efremov, V.G.; Zhernov, E.S.; Isaev, V.S.; Filatov, V.L,; 
Shpakov, V.N. 1979. (In Russian). NTIS (US Sales Only), 
PC Al4/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

A method for stabilization of recorded X-radiation flux is 
proposed. Stabilization is attained due to the fact that different signs 
of changes in comparable counting rates cause changes in the posi- 
tion of the detected radiation flux peak. Use of the proposed 
method of stabilizing X-radiation has the following advantages: it 
obviates limitations connected with sealing and thermostatting de- 
tectors; enlarges the number of problems which can be solved with 
the help of X-ray radiometric equipment; increases the lifetime of 
radioisotope sources. The given stabilization technique may be used 
in radioisotope instruments when measuring the density, coating 
thicknesses and dust content. 


22973 (INIS-SU—S52, pp 290-300) Noises in X-ray spec- 
trometers with semiconductor detectors. Panov, M.A.; Vajga- 
chev, A.A.; Katlinskii, A.V. 1979. (In Russian). NTIS (US 
Sales Only), PC Al4/MF AOl. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

Theoretical and experimental estimates of noise sources in X- 
ray spectrometers with semiconductor detectors are presented. Ex- 
perimental results show that the prevalent noise source is the losses 
in dielectrics of the cases of field effect transistors and structural 
components directly connected with the field effect transistor gate. 
It is shown that to decrease the effect of these noises it is necessary 
to use high-quality dielectrics with low losses and high resistivity 
and also to use chip field effect transistors. Besides, employment of 
chip field effect transistors simplifies charge-sensitive preamplifiers 
with pulse optoelectronic feedback. The presented theoretical esti- 
mates of noise sources allow a more correct approach to the selec- 
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tion of different elements and components of X-ray spectrometers 
in designing. 


22974 (INIS-SU—S52, bP 155-157) Analog meter for the 
pulse mean counting rate instruments of tech- 
nological control. octane A.L; Matveev, L.V.; Mikhai- 
or 0.G.; as ees V.K. 1979. (in Russian). NTIS (Us 

Sales Only) PC Al4/MF A0Ol. Order Number 
DE8278022 


In Radiation technology. Issue 17. 

A circuit and princi of operation of an analogue meter 
for pulse mean counting rate designed for use in radioisotope in- 
struments are considered. The output device is an operational am- 
plifier operating as an noninverting differential amplifier The ana- 
logue standard signal is 0-10 V or 0-5 mA D.C. Nonlinearity of 
measuring characteristics in the measuring ranges 1000, 2000 and 
4000 pulse/s at an initial mean counting rate of 10‘ pulses per 
second did not exceed 0.5% of the measuring range. During 8 of 
continuous operation a change in the readings of the zero drift type 
did not exceed 0.5 per cent. A change in the meter readings with a 
change in temperature by 10 deg C in the range from 5 to 50 deg C 
for the range of 1000 pulse/s constituted 2%, for other ranges - less 
than 1% of the measurement range. 


22975 (JAERI-M—8769, pp 66-79) Uncertainties of neu- 

tron cross-sections for reactor akazawa, M.; Se- 
kiguch A. (Tokyo Univ. ris Faculty of Engineerin, ). 
Mar 1980. (In een etd Sales Only), PC Al3/ 
MF AO1. Order umber DE827802 

From Japanese Nuclear Data la nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

Present status of the uncertainty analysis studies in reactor 
dosimetry has been reviewed. Uncertainties in the cross-sections 
and neutron spectra and energy resolutions of the detection systems 
are important factors for the evaluation of uncertainties in the reac- 
tion rates in dosimeter. It was shown that the product of the rela- 
tive deviation and the root of energy resolution of the detection 
system becomes a constant. Uncertainty in the effective group aver- 
aged cross-sections due to spectrum averaging is considered and 
some numerical examples are presented. Also practical results from 
the use of J1 unholding method are given. A few remarks on neu- 
tron cross-section evaluation are made from the view point of un- 
certainty analyses in reactor dosimetry. 


22976 (JAERI-M—8769, pp 155-173) Precision meas- 
urements of gamma-ray intensities. Iwata, Y.; Yoshizawa, Y.; 
Kaku, T.; Iinuma, Y. (Hiroshima Univ. (Japan)); Katoh, T. 
Mar 1980. (in Jap se NTIS (US Sales Only), PC A13/ 
MF AO1. Order Number DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

To determine relative intensities of gamma rays in the region 
of 280 -- 2750 keV, two Ge(Li) detectors were calibrated with 
eight kinds of standard sources and four kinds of cascade gamma- 
ray sources. Relative gamma-ray intensities of **Mn, Co, **Y, 
%Npb, sup(1 10m)Ag, 133 Ba, 134Cg, 182Ry, 154Ry, 192], 198 Ay and 
207Bi were obtained within the accuracy of about 0.5% for strong 
gamma rays. Intensities per decays were obtained from the relative 
intensities for most of the nuclides. 


22977 (KEK—79-34, pp 9-27) Thin sampling liquid 
argon detector. Asano, Y.; Miyajima, M.; ye Y.; 
Ogawa, K.; Tsuru, T. (National Lab. for igh “yr 


Physics, Oho, Ibaraki (Japan)). Mar 1980. NTIS (US 
Only), PC A1l4/MF A0O1. Order Number DE82780219. 

From Meeting on x-ray detectors; Oho, Ibaraki, Japan (22 
Mar 1979). 

A test chamber was constructed to investigate the mecha- 
nism on which the energy resolution depends. A different approach 
to the readout electronics from the previous one was also tried. 
The test results of the chamber in two different configurations are 
described. In the construction and test of a thin sampling liquid 
argon detector with two different absorber configurations, it was 
confirmed that the energy resolution is closely proportional to 1/V 
E as in the case of a lead-scintillator sandwich shower counter. It 
was also shown that the equation expressing well the sampling type 
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energy resolution was derived, where the constant R is about 16% 
and 17% for Pb and Fe, respectively. Thin sampling is essential for 
good energy resolution. 


22978 (KEK—79-34, n> oe ee i age sensitive gas 
detectors for x 


and scattering. 
Hashizume, Hiroo (Tokyo Univ. Orme CO Cegan) Facuty of Engi- 


neering) Mar 1980. (In J Sales Only), 
PC Al4/MF AOl. Order Number EET 19. 


From Meeting on x-ray detectors; Oho, Ibaraki, Japan (22 
Mar 1979 

tis years, one-dimensional and two-dimensional gas 
proportional detectors have been used as count-type position sensi- 
tive detectors in various fields of X-ray scattering and diffraction. 
Such detectors, which enable the simultaneous measurement of X- 
muy Seareain & 8 Sesh SON Ste Siveiny wales te Sees SE 
dealing with faint scattering and diffraction patterns. They are thus 
revolutionizing the research works on such as diffuse scattering, 
biological substances and amorphous state. The detectors also make 
possible the rapid collection of diffraction data from unstable and 
radiation-sensitive substances and the research by time-sharing 
method of dynamic structures. The present situation of the position 
sensitive gas proportional detectors for X-ray diffraction and the as- 
sociated equipments and of their applications are described, and 
also the problems in the utilization for synchrotron light are consid- 
ered. 


22979 (LA-UR—81-3185) Data-acquisition system for a 
time-projection chamber. Lillberg, J.W. (Los Alamos Na- 
tenes Lab., NM (USA)). 1981. Benth W-7405-ENG-36. 
(CONF- 811012—16). NTIS, PC A02/MF AOl. Order 

Nimber DE82002334. 
From IEEE symposium on nuclear science; San Francisco, 

CA, ey (21 Oct 1981). 
data acquisition system has been designed to digitize the 
eaten information of muon decay every eight milliseconds. A 
time projection chamber is used which operates in a solenoidal 
magnetic field. It has 315 sense wires which induce signals on 5355 
pads and thus create approximately 402,000 bits of data for each 
event or 55 megabits per second. Most of the data are zeros which 
are handled using a hardware-aided compaction scheme. The mean- 
ingful data are extracted by a modular system consisting of three 
basic building blocks: flash encoders with associated storage, wire 
hit memory boards, and bit-slice data preprocessors, which are de- 

scribed. 


22980 (LBL—11990, pp 7.20-7.21) Survey of instrumen- 
moni i 


tation for environmental Quinby-Hunt, M.; Case, 
C.; McLaughlin, R.; Morton, G.; Murphy, D.; Nero, A.; 
Mack, D. Jul 1981. NTIS, PC Al6/MF AOl. Order 
Number DE82005575. 

In Booeey J & Environment Division, annual report, FY 1980. 

Updates of the Radiation Volume includes revised sections 
on: Particle accelerators; sources of x radiation; alpha particles; beta 
particles; x-ray and gamma-ray monitors; and gamma spectroscopy. 
Material has also been rewritten for: tritium; Krypton 85; radon 222 
and its daughters; strontium 90 and 89; iodine 131 and 129; radium; 
uranium; and plutonium. Revised sections also cover: pesticides; 
phenols; petrochemicals; and oil and grease. A publisher is being 
sought currently. (PSB) 


22981 (LBL—13183) Analog signal processing for the 
Time Projection Chamber. Jared, R.C.; Landis, D.A.; Gould- 
ing, F.S. (Lawrence Berkeley Lab., CA (USA)). Oct 1981. 
Contract W-7405-ENG-48. 6p. (CONF- 811012—38). NTIS, 
PC A02/MF AOl1. Order Number DE82004562. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The Time Projection Chamber (TPC) is a large gas filled cy- 
lindrical detector designed to provide 3-D images of tracks radiat- 
ing from the center of the detector where e*e™ collisions occur. 
Ionization along the tracks is drifted in an electric field to the end 
planes which are equipped with a large array of proportional wires 
and position pads (17,000 channels). The wire signals are used to 
derive radial data while the pad signals provide the azmuthal infor- 
mation. The axial dimension is determined using the drift time of 
the ionization. Preamplifiers mounted in the ends of the chamber 
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feed the signals to remote amplifiers whose outputs drive Charge 
Coupled Devices (CCD). The CCDs are normally clocked at 10 
MHz and hold a 45.5 ys history (445 CCD buckets) of analog drift 
information from the TPC. During readout the clock is changed to 
20 KHz and 17,000 CCD outputs are digitized (9 bits) in parallel. 
The non-zero data is then transferred to buffer memories associated 
with the digitizers. This paper emphasizes the analog signal proc- 
essing part of the system. 


22982 (LBL—13214) Transistor reset preamplifier for 
high-rate high-resolution spectroscopy. Landis, D.A.; Cork, 
C.P.; Madden, N.W.; Goulding, F.S. (Lawrence Berkeley 
Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 7p. 
(CONF- 811012—37). NTIS, PC A02/MF AOl. Order 
Number DE82004549. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

Pulsed transistor reset of high resolution charge sensitive 
preamplifiers used in cooled semiconductor spectrometers can 
sometimes have an advantage over pulsed light reset systems. Sev- 
eral versions of transistor reset spectrometers using both silicon and 
germanium detectors have been built. This paper discusses the ad- 
vantages of the transistor reset system and illustrates several con- 
figurations of the packages used for the FET and reset transistor. It 
also describes the preamplifer circuit and shows the performance of 
the spectrometer at high rates. 


22983 (LBL—13427) Triggering the LBL time projection 
chamber. Ronan, M.; Millaud, J.; McGathen, T. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 8p. (CONF-811012—41). NTIS, PC A02/MF 
A01. Order Number DE82004926. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

A fast digital trigger was built for the LBL Time Projection 
Chamber (TPC) installed in the PEP-4 detector at SLAC. The 
TPC is an innovative High Energy Physics detector which will 
provide particle identification from dE/dx information within the 
tracking volume. The TPC trigger uses discriminator signals from 
2220 dE/dx wire channels to require a track of ionization in the 
TPC which originates from the colliding beam intersection region. 
The trigger processing is performed as the ionization drifts onto the 
proportional wires and is completed 17 ys after beam crossing. This 
report describes the basic operation of the TPC detector and its 
trigger; a pretrigger which uses prompt TPC information from the 
endcap region; and the electronic implementation. The trigger can 
be tested with realistic simulated patterns of ionization deposits in 
the TPC which are stored in local memories. Test results from 
electronic simulations and first results of a test with cosmic rays are 
shown. 


22984 (PB—81-249419) Vocational education training in 
environmental health sciences: using ionizing radiation detec- 
tors, module 11. May, F.C. (Consumer Dynamics, Inc., 
Rockville, MD (USA)). Jul 1981. 38p. NTIS, PC A03/MF 
AOl. 


In this instructional module, students learn to operate a 
geiger counter and read a pocket ion chamber dosimeter in demon- 
strating how radiation levels are affected by distance, shielding, and 
time. Training Prerequisites: Before beginning this module, students 
should be, or have been, enrolled in a course on radiation safety or 
its equivalent at the 2-year technical-school or college level. Upon 
completion of this module, students will be able to perform the fol- 
lowing functions: (1) Name and tell the function of the major com- 
ponents of a geiger counter and check its operation using a sealed 
check source of low radioactivity. (2) Read a pocket ion chamber 
dosimeter and recharge the dosimeter using a dosimeter charger. 
(3) Demonstrate what effects distance, shielding, and time have on 
radiation levels. 


22985 (PNL-SA—9159) Beta-gated gamma coincidence 
counting with a phoswich detector. Kaye, J.H.; Warner, R.A. 
(Pacific Northwest Lab., Richland, WA (USA)). 1981. Con- 
tract AC06-76RL01830. 17p. (CONF-811012—36). NTIS, 
PC A02/MF A0O1. Order Number DE82003832. 
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From IEEE symposium on nuclear science; San Francisco, 
CA, bee (21 Oct 1981). 

A special type of phoswich detector system has been evalu- 
ated for measurement of radionuclides which decay with emission 
of time coincident beta and gamma radiation. Background reduc- 
tions of more than two orders of magnitude have been obtained for 
the energy region from 500 to 950 keV. Both NE 102 plastic scin- 
tillators and anthracene were evaluated. Advantages and disadvan- 
tages of the method are discussed. 


22986 Ionization chamber. Walenta, A.H. (to Po. 
ment of Energy). US Patent 4,264,816. 28 Apr 1981. Filed 
date 29 Nov 1979. vp. 

An ionization chamber has separate drift and detection re- 
gions electrically isolated from each other by a fine wire grid. A 
relatively weak electric field can be maintained in the drift region 
when the grid and another electrode in the chamber are connected 
toa high voltage source. A much stronger electric field can be pro- 
vided in the detection region by connecting wire electrodes therein 
to another high voltage source. The detection region can thus be 
operated in a proportional mode when a suitable gas is contained in 
the chamber. High resolution output pulse waveforms are provided 
across a resistor connected to the detection region anode, after ion- 
izing radiation enters the drift region and ionize the gas. 


22987 Lead oxide glass tubing converters for gamma de- 
tection in MWPC, Lum, G.K.; Green, M.I.; Perez-Mendez, 
V.; Tam, K.C. (Univ. of California, Berkeley). JEEE (Insti- 
tute of Electrical and Electronics Engineers) Transactions on 
Nuclear Science; NS-27: No. 1, 157-165(Feb 1980). Contract 
W-7405-ENG-48. 

PbO glass converters for the detection of gamma rays with 
MWPC have been investigated. The converters were made by 
fusing glass tubes stacked to form a close-packed array and were 
treated in a Hz reduction process to provide a suitable electric drift 
field. Electron conversion efficiency, drift velocity, and spatial res- 
olution of these arrays were investigated. Using 511 keV gamma 
rays, an electron conversion efficiency of 8% was established for 
the converter of 80% PbO by weight (1.4 mm inner diameter, 0.1 
mm wall thickness and 2 cm thick). 


22988 Ionization chambers. Nedelin, P.N.; Lukichev, 
A.N.; Sapozhkov, L.K.; Turubarov, V.I. pp 114-117 of Pri- 
bory kontrolya okruzhayushc hej sredy. Manojlov, V.E. 
(ed.). Moscow, USSR; Atomiadat (1980). (In Russian) 

The main operation principles of the ionization chamber 
both in the regime of particle counting and under saturation regime 
are considered. Possibilities of using ionization chambers operating 
under saturation conditions for measuring the exposure dose are 
discussed. The dose rate measuring may be performed both by the 
absolute and relative methods. The absolute method consists in 
measuring the saturation current with following calculation of the 
dose rate using the formula of P=10sup(7)Isup(S)/kxV, where 
Isup(S) is the saturation current; V is the chamber volume; k is the 
correction factor. The relative method of measuring consists in the 
comparison of measurement results of investigated radiation and the 
standard source radiation. In this case, it is necessary to carry out 
the preliminary calibration of a chamber, which is performed using 
the standard source radiation. 


22989 ge counters, Nedelin, P.N.; Lukichev, A.N.; Sa- 
pozhkov, L.K.; Turubarov, V.I. pp 118-121 of Pribory kon- 
trolya okruzhayushchej sredy. Manojlov, V.E. (ed.). 
Moscow, USSR; Atomizdat (1980). (In Russian) 

Common characteristics of different types of gas-discharge 
counters used for dosimetry is presented. Proportional counters, the 
Greiger-Mueller counters and halogen counters belong to these 
types. The main parameter of gas-discharge counters is counting 
rate. The plateau has the width of not less than 100 V and the pla- 
teau slope constitutes several percents for good counters. 


22990 Semiconductor dosemeters. Nedelin, P.N.; Luki- 
chev, A.N.; Sapozhkov, L.K.; Turubarov, V.I. pp 121-123 
of Pribory’ kontrolya okruzhayushchej sredy. Manojlov, 
V.E. (ed.). Moscow, USSR; Atomizdat (1980). (In Russian) 

The common operation principles of semiconductor dosi- 
meters are under consideration. The main advantage of these de- 


44 INSTRUMENTATION 
4401 Radiation instrumentation 


vices is their high sensitivity at small dimensions. But semiconduc- 
tor dosimeters are unstable during their operation and susceptible to 
strong temperature effect. Usage of semiconductor dosimeters for 
measuring exposure and absorbed doses is limited by low dose sen- 
sitivity of the above devices. 


22991 Dosemeters for radioactive aerosols and radioac- 
tive gases. Nedelin, P.N.; Nee A.N.; Sapozhkov, L.K.; 
cmamaied V.L 24-127 of Pribory kontrolya okruz- 

Renailov, V.E. (ed.). Moscow, USSR; 
Aoreiniel Yoninder (198K (a 


Problems Fees of aan cs tae radioactive 
aerosols in air are under study. The method of deposition permit- 
ting to estimate concentration of the most dangerous long-live aero- 
sols, is briefly outlined. An ionization chamber with air walls, gas- 
discharge counters and scintillation counters are suggested to be 
used for radioactive gase dosimetry. Devices investigating radioac- 
tive aerosols and gases are based on the same physical principles as 
electrostatic dust meters. A flowsheet of the unit for continuous 
monitoring of the content of radioactive gases and aerosols in the 
air is presented. The unit involves the measuring filter, closed ion- 
ization chamber, tape transport mechanism, electronic registrating 
device and signaling system. 


22992 Yield calculations using the Monte Carlo method 
for a whole-body counter, a device to determine the activity 
and identify incorporated radionuclides. Haupt, W. Karls- 
ruhe, Germany; Fachinformationszentrum Energie, Physik, 
Mathematik (1980). 117p. (In German). 

Thesis. 


The object of the work is the theoretical determination of 
the calibration factors avoiding lengthy measurements. One possi- 
bility is to determine the yield using a Monte-Carlo calculation. 
The yields in the energy field of the photo peaks for low-expansion 
measuring samples are calculated while varying the parameters 
sample size, crystal size, and energy of the gamma radiation. Com- 
plete spectra are calculated for gamma emitters in scattering bodies 
and compared to the spectra obtained from measurements. The in- 
fluence of the y-radiation and the bremsstrahlung of “K on the 
low-energy field is discussed in detail. The whole-body counter is 
calibrated in a special measuring geometry for ™*I by means of 
Monte-Carlo calculation. The comparisons of the calculated values 
for the yields with those obtained by measurements show that the 
application of the calculated calibration of the whole-body counter 
is largely possible with a different problem definition. 


22993 Microprocessor controller scanning densimeter 
D5 herr R.W. (EG and G Idaho, Inc., Idaho Falls, 
ID). 24-31 of Advances in computer technology. 


rs Wg 2. Seireg, A. (ed.). New York, NY; American Soci- 
ety of Mechanical Engineers (1980). 

An automated Scanning Densimeter System has been devel- 
oped by uniting a microprocessor with a low energy x-ray densi- 
tometer system. The microprocessor controls the detector move- 
ment, provides self-calibration, compensates raw readings to pro- 
vide time-linear output, controls both data storage and the host 
computer interface, and provides measurement output in engineer- 
ing units available for immediate reading. The densimeter, when 
used in a scanning mode, is a precision reference instrument that 
provides chordal average density measurements over the cross sec- 
tion of a pipe under steady state flow conditions. Results have 
shown an improvement over the original densitometer in reliability 
and repeatability of the system and a factor of five improvement in 
accuracy. 


Design of a time-of-flight single-crystal diffracto- 
prone for the Argonne prototype pulsed-neutron source. Pe- 
terson, S.W.; Reis, A.H. Jr.; Schultz, A.J.; Day, P. (Ar- 
gonne National Lab., IL). p 75-91 of Solid state chemistry: 
a contemporary overview. Holt, S.L.; Milstein, J.B.; Rob- 
bins, M. (eds.). Washington, DC; American Chemical Soci- 
ety (1980). 

The prototype pulsed-neutron source, zero-gradient synchro- 
tron intense neutron generator prototype prime (ZING P’), and its 
expected successors, intense pulsed neutron system I (IPNS I) and 
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IPNS II, at Argonne National Laboratory will supply neutrons at 
30 or 60 Hz and peak flux levels of 10**-10'* n . cm™*. s~*. These 
user-oriented facilities will be available to the scientific community 
on a proposal basis. A time-of-flight (TOF) single-crystal diffracto- 
meter based on the Laue technique and utilizing a broad thermal 
neutron spectrum (0.7-5 A) is being designed to take full advantage 
of the high instantaneous flux. The design of a first-stage instrument 
is based on the use of a *He-filled, multiwire, position-sensitive area 
detector of the Borkowski-Kopp type. The 20 x 20-cm active area 
of the detector has a 100 x 100 multiwire double-cathode grid, 
which can provide about 2-mm spatial resolution; the third data pa- 
rameter, TOF, is resolvable into 1000 channels. The initial micro- 
processor data memory will limit the product of x, y, and time res- 
olution to 10° bytes. Data collection will involve simultaneous mea- 
surement of 10? to 10° reflections in the Laue mode with stationary 
crystal and detector. A strategy for collecting a complete sphere of 
data with a minimum number of fixed crystal and counter positions 
is being developed. Angular movements of crystal and detector are 
provided by means of a four-circle diffractometer; provision also is 
made for a detector translation. Crystal orientation procedures simi- 
lar to those used in current four-circle instruments are being de- 
vised. Data collection rates are expected to be greater than 10‘ re- 
flections per day at IPNS II. 


22995 Possibility of multi-layer Nal(T)) scintillator for a 
annihilation two-dimensional correlation ap- 
). Coll. of Gen- 


positron - - 
paratus. Hyodo, Toshio (Tokyo Univ. (Ja 
i shometsu. Hasi- 


eral Education). pp 259-262 of Yo-d 


guti, R.R. (Science Univ. of Tokyo ee Faculty of En- 
——- Fujiwara, K. (eds.). Sendai, 
etals (1979). 


apan; Japan Inst. of 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22996 Two dimensional positron annihilation angular cor- 
relation system, 4 high density converter, multiwire posi- 
tional chamber and direct reading circuits. Hatano, T.; 
Suzuki, Y.; Kanazawa, I.; Cho, Y.K.; Hinode, K. (Tokyo 
a. -Qapan). Faculty of Engineering). pp 263-266 of Yo- 
shometsu. ti, R.R. (Science Univ. C4 Tokyo 
Capen). Faculty of eering); ee. & . (eds.). 
Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 


Lake Yamanaka, Japan (8 Apr 1979). 


22997 Two dimensional position sensitive gamma ray de- 
tector for angular correlation measurements, Shiotani, N.; 
Okada, T.; Sekizawa, H. (Institute of Physical and Chemical 
gy Wako, Saitama (Japan)); Nakamoto, A.; Mura- 

= i, 267-269 of Yo-denshi shometsu. Hasiguti, R.R. 
(Selene niv. ch hy = (Japan). Faculty of Engineering); 
— K. (eds.). Sendai, Japan; Japan Inst. of Metals 


(197 
i 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22998 Positronium/positron lifetime measurements per- 
formed in liquid SF; in temperature range from 45°C to 
peng yo point. Jacobsen, F.M.; Eldra 3 M 
, O.E. (Risoe National Lab., Roskilde k)). pp 
iD ag Yodeushi, shomets. } oe ae R.R. (Science 
niv. of Tokyo (Japan). Faculty of Engin ); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals Bs) 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


22999 CERN proportional chamber positron camera. Jea- 
vons, A. (European Organization for Nuclear Research, 
Geneva (Switzerland), 355-370 of Yo-denshi shometsu. 
Hasiguti, R y hae Rede. ee Gen ~— of 

ujiwara, apan; Ja t. 
of Metals CST 97 9). = 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 > = 

A proportional chamber positron camera has been developed 
at CERN. The conversion of the annihilation radiation to ionizing 
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electrons, is achieved with a lead converter using the principle of 
the high-density drift space. The most recent converter combines a 
two-dimensional resolution of 1.2 mm over 20 x 20 cm with a de- 
tection efficiency of 8.5% and a coincidence time resolution of 100 
nsec. The read-out of the camera is performed by recording the 
digital centre-of-cluster from the cathode planes. A new coding 
technique reduces the number of channels required: a 2 mm preci- 
sion is obtained over 20 cm with 15 channels. The usefulness of this 
type of camera for angular correlation measurements has been dem- 
onstrated. At CERN the applicability of the camera to medical po- 
sitron emission tomography is under investigation in collaboration 
with Geneva Hospital. The spatial resolution obtained for a 1 mm 
line source in plastic is 2 mm FWHM for **Na and 3.5 mm FWHM 
for Ga. With a 300 Ci source of “Ga inside a 20 cm diameter 
plastic scattering bolus, the count rate obtained is 4000 coincidences 
per sec of which 50% are random. In vitro i images consisting of six- 
teen 1 cm thick slices, each containing ~P oval events, are obtained in 
20 min. 


23000 Fast positron lifetime system with large scintilla- 
tors. Koegel, G. (Hochschule der Bundeswehr, Muenchen, 
Neubiberg (Germany, F.R.)). pp 383-386 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 


Lake Yamanaka, Japan (8 Apr 1979). 


23001 Simple and fast time-analysis ong 3 for positron 
a Nanao, S.; Yamaguchi, K.; Ino, H.; Nishikawa, 
S. (Tokyo Univ. (Japan). Inst. of Industrial Science). pp 
387-390 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of Engineerin Bs ; Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23002 Positron cameras in nuclear medicine. Correia, 
J.A.; Burnham, C.A.; Chesler, D.A.; Elmaleh, D.R.; Alpert, 
N.M. (Massachusetts General Hospital, Boston (USA)). pp 
391-401 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
Univ. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

The imaging of distributions of positron imaging isotopes in 
the human body offers a method of measuring quantitative physiol- 
ogy with minimum risk to the subject. Instruments currently availa- 
ble have spatial resolutions in the range 0.7 - 2.0 cm. The sensitivity 
of such instruments depends on detector material and configuration. 
Transverse section imaging using short lived positron emitting iso- 
topes and positron imaging instruments has been used to measure 
quantitative physiology in the brain, heart and other organs in 
tissue elements down to 1 cm*. 


23003 Donner Laboratory 280-crystal high resolution po- 
sitron coincidence tomograph. Derenzo, S.E.; Budinger, T.F.; 
Cahoon, J.L.; Greenberg, W.L.; Huesman, R.H. ( ornia 
Univ., Berkeley ae Donner Lab.). pp 409-411 of Yo- 
denshi shometsu. a ties R.R. (Science Univ. of Tokyo 
(Japan). Faculty of we Fujiwara, K. (eds.). 
Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


Facility for positron emission tomography in ani- 
mal Jae Brae Howse, D.C.N.; Dinsdale, H.B. 
Queen’s Univ., Kingston, Ontario (Canada)) (and others). 
th 413-416 of Yo-denshi shometsu. Hasiguti, R.R. (Science 
niv. of Tokyo (Japan). Faculty of Engineering); Fujiwara, 
K. (eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 





High efficiency two dimensional angular correla- 
spectrometer based on medical imaging systems. Descrip- 
and results. Mayers, J.; McGervey, J.D.; Walters, P.A.; 

R.N. (East Anglia Univ. (UK). School of Mathemat- 
"Geen pp 417-427 of Yo-denshi shometsu. Hasi- 


d 
guti, R. ). or hs, "7 
apan; Japan re) 
ec (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


Science Univ. of bean Ge 
ijiwara, K. (eds. 


lution of --0.6 x 0.6 milliradians when the two detectors are operat- 
ed in a coincidence mode (resolving time --200 nsec) at a sample to 
detector distance of 14 metres. The large active area of the detec- 
tors (1100 cm?) provides for a high efficiency for counting coinci- 
dence events. The coincidence counting rate with a 20 millicurie 
22Na source and an aluminium specimen is of order 120 Hz over a 
total angular range extending from -22 —- +22 milliradians in both 
directions. The machine has demonstrated excellent stability and re- 
liability during the past twelve months since its initial commission- 
ing. A representative selection of the 25 spectra thus far accumulat- 
ed is presented and discussed. 


23006 ef AS See pees Gone 
sitron annihilation studies in aluminum, copper and V53Si. 
Manuel, A.A.; Samoilov, S.; Fischer, Oc.; Peter, M. 
(Geneva Univ. (Switzerland)). pp 685-694 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. “ Bg (Japan). Fac- 
ulty of eering); Fujiwara, K. ). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

A bidimensional positron annihilation angular correlation 
system is presented. It is equipped with high density proportional 
chambers. The angular distributions in aluminum, copper and V3Si 
are discussed. 


23007 New high rate positron lifetime measurement 
system. Bedwell, M.O.; Paulus, T.J. (EG and G ORTEC, 
Oak Ridge, TN (USA)). p 375-382 of Yo-denshi shometsu. 
ee R.R. (Science ‘Uni niv. of Tokyo (Japan). Faculty of 
oe Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. 

etals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Positron lifetime measuring system, a technique to perform 
non-destructive studies on the internal structure of materials, has 
many components common to those used for nuclear time spectros- 
copy systems. In each case, a timing coincidence curve is measured 
for the energy range of interest, and this is accomplished in a typi- 
cal timing coincidence system. The paper first describes the con- 
ventional timing coincidence system, then a new fast timing system 
is introduced. Comparing to the conventional fast/slow timing 
system, the fast timing technique offers reduced complexity, lower 
system cost, and improved high data rate capability. Experimental 
results show that the FWHM timing resolution ranges from 190 ps 
for a 1.1 : 1 dynamic range to 337 ps for a 100 : 1 dynamic range of 
signals with ©Co. As for the timing resolution as a function of 
energy, the FWHM resolution for each channel ranges from 124 ps 
at 1 MeV to 400 ps at 100 keV. Since the excellent timing perform- 
ance is maintained even at very high input rate, the experimenters 
can use much more active sources to increase the true coincidence 
rate and reduce data accumulation time. This method has the added 
advantage of minimizing long term drift effects since the experi- 
ments can be conducted in less time. 


23008 Nal scintillator shield 
wrence Livermore National Lab., 
CAPE—2703). 


10 aperture cards. 


Materials). 
CA (USA)). 
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4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


REFER ALSO TO CITATION(S) 22817 


23009 (HEDL-SA—2547-FP) 
ation and 


lated wy wd 

neeri ene Le Richland, WA (USA)). 
1981. C06-76FF02170. 15p. (CONF- 81101234). 
NTIS, PC YA02/MF A0l. Order Number DE82003818. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

The relative merits of SiO., MgO and AlsOs as insulation for 
nuclear instrument cables are investigated. Insulation resistance, 
voltage breakdown phenomena, capacitance, dissipation factors, and 
spurious voltage and current signals have been investigated on nu- 
clear instrument cables under the combined effects of gamma irra- 
diation (10° R/h) and temperature (to 450°C). The SiO., MgO and 
AlkOs; cables tested were all fabricated to procedures that con- 
trolled insulation and backfill gas impurities. The SiO, cables pos- 
sessed insulation resistances greater than 10'° 0..ft at 450°C and 10° 
R/h - nearly two decades higher than MgO or AlzOs cables. Spon- 
taneously generated currents as high as 250 nA dc were observed 
on some cables during thermal cycling tests. 


23010 (INIS-SU—39, pp 49-52) Irradiation of p-n junc- 
tions with a small sensitive volume in *. a nuclear reactor. 
Goleminov, N.G.; ~~ _ty eev, E.A. 1980. (In Russian). 
NTIS (US Sales Only), PC 07/MF AOl1. Order Number 
DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

The effect of neutron irradiation on the breakdown frequen- 
cy in avalanche diodes of the special type, which p-n transition 
contains only a microplasma is investigated. The sensitive diode 
volume did not exceed 1.3x10-*! cm’, the avalanche breakdown 
voltage was 7.8-8.4 V. The breakdown frequency in nonirradiated 
avalanche transitions was at the 3 MHz level. The measuring instal- 
lation ensured frequency meaarements not less than +-50 kHz. 
Diode irradiation was performed at the IRT-2000 reactor. The neu- 
tron fluence was chosen 1.5x10'* neutr/cm’, that corresponds in 
average to three neutron interactions in a sensitive volume. The de- 
pendence of the average breakdown frequency on the number of 
tests for three different p-n transitions is obtained. It is emphasized 
that the frequency change in all cases essentially exceeds the mea- 
surement error. On the basis of the analysis of the results obtained 
the conclusion is made on the threshold character of the cata- 
strophic breakdown frequency changes. It is suggested that such a 
frequency change of 2-5 MHz is connected with the intensive inter- 
actions of neutron damages with technological defects and between 
each other. 


23011 (INIS-SU—39, 53-55) Possibility of simulating 
dhs saliatinn dvsiane tn gulicabiinier Getnes enter elites ot 
14 MeV neutrons at a nuclear reactor. Goleminov, N.G.; 
Kramer-Ageev, E.A.; Mironov, Yu.A. 1980. (In Russian). 
NTIS (US Sales Only), PC A07/MF AO1. Order Number 
DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

Restrictions connected with the stochastic nature of energy 
transfer which occur while using the data obtained in the process 
of radiation tests of semiconductor devices in the nuclear reactor 
for forecasting parameters of these devices on irradiation by neu- 
trons at 14 MeV are studied. The conclusion is made that under 
other similar conditions of the tests on semiconductor devices the 
contribution of the stochastic nature of energy transfer into the dis- 
tribution of the effect on neutron irradiation at 14 MeV will be 
greater than in case of irradiation by the reactor neutrons. 


4403 Miscellaneous Instruments 
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LSO TO CITATION(S) a 21694, 21731, 21732, 21733, 21831, 
31858 2 5038 2 21946, 22647, 23090, 23270 


23012 (BDX—613-2703) Analysis of PPVP thin films by 
FTIR spectroscopy. Park, A.D. (Bendix Corp., Kansas City, 
MO (USA)). Nov 1981. Contract AC04-76DP00613. 25p. 
NTIS, PC A02/MF AO1. Order Number DE82004521. 

Thin polymer films deposited in an ac electrical discharge 
are prepared with 2-vinylpyridine monomer. Fourier transform in- 
frared spectroscopy (FTIR) analysis was demonstrated as a useful 
technique for the characterization of glow discharged polymerized 
2-vinylpyridine thin films (3000 to 40,000 A) deposited on smooth 
substrates. 


23013 (CERN—81-03, pp 136-181) Data analysis for 
electronic experiments. Grote, H. 12 Mar 1981. Dep. NTIS 
(US Sales Only). 
From CERN school of computing; Vraona-Attiki, Greece 
(14 a 1980). 
The principal off-line software aspects in electronic experi- 
ments are discussed. 


23014 (CONF-8011126—1) a capacity, high-speed 

multichannel system. Hendricks, 
R.W.; Seeger, P.A.; Scheer, IW. W.; Suehiro, S. (Oak Ridge 
National Lab., TN (USA); Los Alamos Scientific Lab., 
(USA)). 1980. Contract W-7405-ENG-26. 58p. NTIS, PC 
A04/MF A0O1. Order Number DE82004095. 

From Workshop on x-ray position-sensitive detectors and 
energy discriminating detectors; Hamburg, F.R. Germany (17 Nov 
1980). 

, A data acquisition system for recording multiparameter digi- 
tal data into a large memory array at over 2.5 MHz is described. 
The system consists of a MOSTEK MK8600 2048K x 24-bit 
memory system, I/O ports to various external devices including the 
CAMAC dataway, a memory incrementer/adder and a daisy-chain 
of experiment-specific modules which calculate the memory address 
which is to be incremented. The design of the daisy-chain permits 
multiple modules and provides for easy modification as experimen- 
tal needs change. The system has been designed for use in multipar- 
ameter, multichannel analysis of high-speed data gathered by posi- 
tion-sensitive detectors at conventional and synchrotron x-ray 
sources as well as for fixed energy and time-of-flight diffraction at 
continuous and pulsed neutron sources. 


23015 (DOE/NASA/51040—35) Ultrasonic velocity for 
estimating density of structural ceramics. Klima, S.J.; 
Watson, G.K.; Herbell, T.P.; Moore, T.J. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1981. Contract AI01-77CS51040. 
llp. (NASA-TM—82765; CONF-811090—2). NTIS, PC 
A02/MF AO1. Order Number DE82005118. 

From Automotive technology development contractor co- 
ordination meeting; Dearborn, MI, USA (26 Oct 1981). 

The feasibility of using ultrasonic velocity as a measure of 
bulk density of sintered alpha silicon carbide was investigated. The 
material studied was either in the as-sintered condition or hot isos- 
tatically pressed in the temperature range from 1850° to 2050°C. 
Densities varied from approximately 2.8 to 3.2 g/cm*. Results show 
that the bulk, nominal density of structural-grade silicon carbide ar- 
ticles can be estimated from ultrasonic velocity measurements to 
within 1% using 20 MHz longitudinal waves and a commercially 
available ultrasonic time intervalometer. The ultrasonic velocity 
measurement technique shows promise for screening out material 
with unacceptably low density levels. 


23016 (GEPP-TIS—601) Calibration procedures for 
standard gas leaks. Mehrhoff, T.K.; Mason, T.M. (General 
Electric Co., St. Petersburg, FL (USA). Neutron Devices 
t.). 11 Dec 1981. Contract AC04-76DP00656. 27p. 

S, PC A03/MF A0O1. Order Number DE82005120. 
Calibration procedures for equipment used in measuring flow 
rates of standardized gas leaks using a mass spectrometer are dis- 
cussed. The calibration involves measurements of temperature, 
time, pressure and volume. The mass spectrometer is calibrated 
with a calibrated micromanometer and pure gas. The micromano- 
meter is calibrated using a volume expansion method and a quartz 
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fiber manometer in the torr range. Apparent volumes in the mass 
spectrometer inlet systems are calibrated using a quartz fiber mano- 
meter. Error analysis is made by using the partial derivative 
method and the square root of the sum of squares method. The fol- 
lowing error contributions were determined: volume +-0.6% tem- 
perature +-3.6% (helium only), time +-0.4%, pressure +-4.6%. 
For helium diffusion leaks an additional error 0.6% was determined 
as the contribution for a, the temperature correction factor. 


23017 (INIS-SU—4, pp 43-45) Polarimeter for optical 
studies of metallic thin Agapov, G.A.; Il'in, V.P.; 
Proshkin, A.V.; Sizov, V.V. 1980. Russian). NTIS (US 
Sales Only), PC AO5/MF AOl. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A device is described which determines radiation variations 
of optical constants and parameters characterizing radiation resist- 
ance of metallic thin film coatings. A block-diagram of the device is 
presented, based on measurement of polarization parameters both of 
transmitted and reflected light. The measurement error for optical 
constants achieved experimentally on Al, Au, Hg, Cu, Cr samples, 
subjected to neutron, gamma and mixed radiation is less than 1%. 
The device permits to evaluate thermal resistance of thin films as 
well. 


23018 (INIS-SU—4, pp 53-57) Machine for high tem- 
perature testing of long-term hardness by acoustic method 
under reactor irradiation. Sharapa, A.I. 1980. (In Russian). 
NTIS (US Sales Only), PC AOS5/MF A0Ol. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A highly productive machine is designed, providing a rapid 
estimate of creep characteristics of materials under the conditions 
of high temperature and reactor irradiations by measuring of long- 
term hardness of samples. The principle of hardness measuring is 
based on recording of changes in oscillation frequency of the rod 
with a sharpened tip being pressed in the sample studied. Results of 
measurement of long-term hardness of the Zr + 2.5% Nb alloy by 
acoustic method in helium atmosphere at temperature of 300, 500, 
600 and 800 deg C are presented. It is established that at tempera- 
tures higher than 500 deg C there is observed a sharp weakening of 
the given alloy. 


23019 (INIS-SU—4, pp 3-8) Acoustic emission meas- 
urements on metal of NPS pipelines. Baranov, V.M.; 
Luk’yanenko, V.A.; Beizerman, B.R. 1980. (In Russian). 
NTIS (US Sales Only), PC AOS/MF A0Ol1. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A connection between signals of acoustic emission and char- 
acter of defect propagation at static tests of welded joints of pipe- 
lines made of clad 22K steel is studied. It is established that intensi- 
ty of acoustic emission can serve as a fracture characteristic. Inten- 
sity maximum corresponds to the region of the transition from elas- 
tic deformation to plastic one, intensity of acoustic emission de- 
creases directly before the formation of the main crack. 


23020 (INIS-SU—4, pp 18-29) Acousting testing of 


small-size articles. Baranov, V.M.; Ermolaev, S.M.; Ku- 
dryavtsev, E.M. 1980. (In Russian). NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE82780234. 

In Technology of radiation experiment. No. 7. 

A technique for the defect ultrasonic resonance control in 
fuel pellets is developed, based on the determination of additional 
resonance frequences absent in a defectless article. The change of 
resonance frequences connected with defect presence is calculated 
with the help of the apparatus of the perturbation theory. Pellets of 
uranium dioxide are studied according to the tested technique. It is 
shown that cracks with the length of about 3% of the article diam- 
eter are revealed reliably on ceramic samples. 
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23021 (INIS-SU—4, re 33-42) Calculation a 
for sensitive elements of acoustic transformers of deforma- 
tion. Zelenchuk, A.V.; Lakin, Yu.G. 1980. ‘dn Russian). 
NTIS (US Sales Only), PC A0S5/MF AOl1. Order Number 
DE82780234. 

In Technology of radiation ex; t. No. 7. 

Acoustic m of deformation measurement is considered, 
and the foundations of the calculation of sensitive elements of 
acoustic transformers of deformations are given. Acoustic method 
gives the possibility to measure deformations in almost inaccessible 
places, for example, in a reactor core. A sensible element transform- 
ing deformation into acoustic signal is the constriction of wave- 
guide. Working characteristics and shapes of sensitive elements of 
an acoustic transformer of linear and angular displacements are pre- 
sented. 


23022 (INIS-SU—4, pp 45-49) Machine for materials 
testing in h Alad'na, G.E.; Berestov, A.V; Kapra- 
lov, Yu.A.; Kul’bakh, A.A.; Makarychev, B.A. 1980. Pan 
Russian). NTIS (US Sales Only), PC A0S5/MF AO1. Order 
Number DE82780234. 
> Technology of radiation experiment. No. 7. 

A machine for material testing on tension, compression and 
bending in hydrogen medium, obtained in the result of thermal dis- 
sociation of titanium hydride, is described. With a temperature de- 
crease hydrogen released is absorbed by titanium hydride, prevent- 
ing explosive situation. Material tests can be carried out at tempera- 
ture up to 2300 K, hydrogen pressure up to 10 MPa, and loading to 
a sample up to 500 kgs. A block-diagram of the machine is present- 
ed. 


23023 (INIS-SU—4, pp 65-70) Electronic device for 
specimens testing by ultrasonic resonance method. Ermolaev, 
S.M.; Kudryavtsev, E.M. 1980. (In Russian). NTIS (US 
Sales Only), PC AO5/MF A0Ol. Order Number 
DE82780234. 

In Technology of radiation experiment. No. 7. 

A device for processing of electric signals, which permits to 
measure a number of characteristics of ultrasonic oscillations, is de- 
scribed. The electron device developed in combination with stand- 
ard apparatus can be used for out-of-reactor and in-reactor ultrason- 
ic investigations of material and articles, in particular, for the con- 
trol of defects in nuclear fuel pellets. 


23024 (INIS-SU—52, pp 3-9) Application of commercial 
electron accelerators in radiation-technological a 
processes. Upadyshev, L.B.; Buslaeva, S.P.; re 

yan, R.V.; Efremenko, A. N.; Karpukhin, V.F Ov, 
N.G.; Lyaskin, Yu.G.; Makarochkina, L.M.; Panin, Yu.A.; 
Ba kov, V.A. 1979. (In Russian). NTIS (US Sales Only), PC 
A14/MF AO1. Order Number DE82780228. 

In Radiation technology. Issue 17. 

Grounds for usage of plants with electron accelerators for 
carrying out radiation processes on a commercial scale are given. 
The flowsheet of a plant with an isotope irradiator for radiation re- 
fining sewage containing surface-active substances is shown. Design 
data of a sewage refinement plant are given. The plant consists of 
two 20-kW electron accelerators separated by a biological shield- 
ing. A flowsheet of the process of refining electrolytic chlorine of 
hydrogen impurities and design of a radiation chamber with an 
annual production rate of 10000 t of chlorine are presented. It is 
shown that employment of series-produced electron accelerators in 
radiation technological processes yields a great economic effect. 


23025 (INIS-SU—52, pp 151-156) Multichannel timer 
using an initial setting generator. Mikhailov, O.G.; Nena- 
shev, V.V.; Ryzhikov, V.K. 1979. (In Russian). NTIS (US 
Sales Only), PC Al4/MF AOl. Order Number 
DE82780228. 

In Radiation technology. Issue 17. 

A multi-channel timer for obtaining n different time intervals 
is described. The timer comprises a stable-frequency oscillator, con- 
trol triggers, gates, a preliminary scaler, decoders, indication ele- 
ments, four time channels, coincidence circuits, and a record con- 
trol circuit consisting of an initial-cycle generator and a scaler. The 
device is based on integrated microcircuits. The timer operates in 
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three stages: initial setting of required time intervals, generation of 
preset time intervals and automatic resetting. In each of the four 
channels time intervals can be set in steps of 1 s. The maximum 
value of a time interval in each channel is 1000 s. 


23026 (LA—9008-MS) Digital sequential solid-state relay 
tester. Riley, J.L. (Los Alamos National Lab., NM (USA)). 
Nov 1981. Contract W-7405-ENG-36. 10p. NTIS, PC A02/ 
MF AOl1. Order Number DE82004680. 

This report describes the design of the Digital Sequential 
Solid-State Relay Tester, used extensively in simplifying the testing 
and development of the computer-controlled, motor-driven valve 
array in the Tritium Waste Treatment section of the Tritium Sys- 
tems Test Assembly at the Los Alamos National Laboratory. 


23027 (UCID—19112) Measurement system support at 
the JAERI-CRT Facility: transducers. Shay, W.M. 
Jr.; McCauley, E.W. (Lawrence Livermore National Lab., 
CA (USA)). Nov 1981. Contract W-7405-ENG-48. 36p. 
NTIS, PC A03/MF A01. Order Number DE82004742. 

As part of a continuing liaison between the US NRC and 
foreigh full scale containment research programs, measurements as- 
sistance in the form of the loan of 30 flush diaphram pressure trans- 
ducers has been provided to the JAERI-CRT MK II research pro- 
gram at Tokai-Mura, Japan. Procedures developed earlier at the 
Lawrence Livermore National Laboratory (LLNL) under similar 
research work sponsored by the US NRC were used by LLNL to 
successfully complete final installation and in-situ end-to-end cali- 
bration of the transducers in the CRT facility. The results from this 
calibration showed a very close agreement between sensitivities and 
linearities calculated at LLNL and the ones calculated at JAERI 
and indicate the transducers should give valid data during future 
testing. 


23028 WU for surface 


(CRL—86767) Acoustic microscope 
characterization. Maxfield, B.W.; Weglein, R.D. (Lawrence 


Livermore National Lab., CA (USA); Hughes Missiles Sys- 
tems Group, Canoga Park, CA (USA)). 1981. Contract W- 
7405-ENG-48. 6p. (CONF-811092—1). NTIS, PC A02/MF 
A01. Order Number DE82001128. 

From Ultrasonic symposium; Chicago, IL, USA (13 Oct 
1981). 

, Acoustic microscopy has been used recently for nondestruc- 
tive thickness measurements of surface layers. The approach is 
based upon the thickness dependence of the surface wave velocity 
in a layered medium. Using an acoustic material signature from a 
focused beam microscopy as described in the literature, one can de- 
termine the surface-wave velocity. This technique also has the po- 
tential of providing information on coating defects and surface ad- 
hesion. An experimental facility is being established at LLNL for 
the characterization of the relatively thick coatings that are protect- 
ing surfaces from corrosion and erosion. Thicknesses in the range 
of 0.01 to 0.25-mm require an operating frequency between 5 and 
200-MHz. An experimental system capable of operation at discrete 
frequencies between these limits has been constructed and initially 
used to obtain the acoustic material signature of aluminum on be- 
ryllium from which we deduce the surface wave velocity. This 
measured velocity compares favorably with calculated results. 


23029 (UCRL—86954) High frame-rate neutron radiogra- 
phy of dynamic events. Bossi, R.H.; Robinson, A.H.; Barton, 
J.P. (Lawrence Livermore National Lab., CA (USA); 
Oregon State Univ., Corvallis (USA)). 20 Nov 1981. Con- 
tract W-7405-ENG-48. 10p. (CONF-811215—1). NTIS, PC 
A02/MF AO0i. Order Number DE82004389. 

From World conference on neutron radiography; San Diego, 
CA, USA (7 Dec 1981). 

A system has been developed to perform neutron radio- 
graphic analysis of dynamic events having a duration of several 
milliseconds. The system has been operated in the range of 2000 to 
10,000 frames/second. Synchronization has provided high-speed- 
motion neutron radiographs for evaluation of the firing cycle of 
7.62 mm munition rounds within a steel rifle barrel. The system has 
also been used to demonstrate the ability to produce neutron radio- 
graphic movies of two-phase flow. The equipment uses the Oregon 
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State University TRIGA reactor capable of pulsing to 3000 MW 
peak power, a neutron beam collimator, a scintillator neutron con- 
version screen coupled to an image intensifier, and a 16 mm high 
speed movie camera. The peak neutron flux incident at the object 
position is approximately 4 x 10" n/cm?s with a pulse, full width at 
half maximum, of 9 ms. Special studies have been performed on the 
scintillator conversion screens and on the effects of statistical limita- 
tions on the image quality. Modulation transfer function analysis 
has been used to assist in the evaluation of the system performance. 


23030 (Y—2257) Miniature interferometer transducer-an 
optical system description and cost Yoder, R.C. 
(Oak Ridge Y-12 Plant, TN (USA)). Nov 1981. Contract 
W-7405-ENG-26. 15p. NTIS, PC A02/MF AOl. Order 
Number DE82004653. 

The object of this endeavor has been to develop a small, 
highly accurate position-reading probe, but having an extended 
length of travel [by comparison to a linear variable differential 
transducer (LVDT)]. This miniature transducer (MT) consists of a 
small (1/2-in.-diameter by 4-in.-length) air-bearing probe head, the 
exact position of which is read out via an internally constructed 
laser interferometer. Essential features of this device involve a spa- 
tially coherent coupling of a He-Ne laser source to the transducer 
head through a flexible, graded-index, fiber-optic waveguide, as 
well as the relay of the interferometric output image through a 
flexible, image-carrying fiber bundle to a remote station for signal 
detection and processing. This allows a modest handling flexibility 
of the transducer head while locating the laser source and signal 
reception hardware at some remote fixed location. 


23031 Effect of magnetic field on the performance of 

Alpert gauges. Hseuh, H.C. (Accelerator —~_ 
ment, Brookhaven National Laboratory, Upton, New York 
11973). Journal of Vacuum Science and Technology; 20: No. 
2, 237-240(Feb 1982). 

The performance of a Bayard—Alpert type ionization gauge 
under the influence of weak magnetic fields (<60 G) has been stud- 
ied in detail. The sensitivity of this BA gauge varied with (1) the 
magnitude of the magnetic field, and (2) the direction of the mag- 
netic field, especially the angle between the direction of the emit- 
ting electrons and the direction of the magnetic field. If a BA 
gauge is required to operate in a magnetic field, the optimum con- 
dition could be obtained by carefully choosing the mounting orien- 
tation relative to the direction of the magnetic field. 


23032 Extreme ultraviolet transmission grating monoch- 
romater. Caldwell, P.J.; Arakawa, E.T.; Callcott, T.A. (Oak 
Ridge National Laboratory, Health & Safety Research Divi- 
sion, Oak Ridge, Tennessee 37830). <p lied Optics; 20: No. 
17, 3047-3049(1 Sep 1981). W-7405-E 6-26 

A compact monochromator has been ieee to utilize re- 
cently developed free-standing XUV transmission gratings. Tests 
using a condensed spark source of far UV radiation show that this 
monochromator, with 20-um slits, is capable of 0.08-nm resolution 
at 30 nm in the first order. A physical description of the system and 
test results are presented. 


High resolution cold stage for the JEOL 100B and 
100C electron Hayward, S.B.; Glaeser, R.M. 
(Univ. of California, Berkeley). Ultramicroscopy; 5: 3- 
8(1980). Contract W-7405-ENG-48. 

A high resolution, liquid-cooled specimen stage has been de- 
signed and constructed for use on the JEOL 100B and 100C elec- 
tron microscopes. This stage will be useful for imaging biological 
macromolecular arrays in the frozen-hydrated or glucose-embedded 
states at low temperature. Images thus obtained should have an in- 
creased signal-to-noise ratio due to the radiation damage protection 
offered by low temperature. 


23034 Modulation transfer functions of photographic 
emulsions. Grano, D.A.; Downing, K.H. (Univ. of Califor- 
nia, Berkeley). oP 228-229 of Thinty-ei th annual proceed- 
ings of the Electron Microscopy iety of America. 
Bailey, G.W. (ed.). San Francisco, CA; Electron Micros- 
copy Society of America (1980). Contract W-7405- ENG-48. 

For electron microscopy, the choice of exposure, magnifica- 
tion, and emulsion determine the amount of detail recorded and the 
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effect of the added noise (fog) from the emulsion. The emulsion 
Se 0090 Oe Sn ne CE EN ey SO 
resolving power. This paper compares seven emulsions: AA, EIP, 
LDM, 23D56, 4463, NSX, and NTB3. (DLC) 


23035 Tail pulser, solid state Materials). 
wrence Livermore National Lab., CA (USA)). 
CAPE—2684). 
36 aperture cards. 
Drawings and specifications are given for a solid state tail 
pulser with a tail time constant of 1 to 100 ps at 0.5 to 10.5 V. The 
silkscreen is depicted, and the parts list is included. (WHK) 


23036 Single channel pulse height analyzer (Engineering 
Materials). (Lawrence Livermore National Lab., CA 
ate. (CAPE—2681(Suppl.)). 

38 aperture cards. 


This instrument was designed for measuring pulse amplitudes 
in the 0 to 10 V range. A front panel switch allows the unit to be 
used in an integral mode or in either one of two single channel ana- 
lyzer (SCA) modes. In the integral mode (OFF position of S;) an 
output is obtained whenever an input pulse exceeds the level set by 
the LOWER LEVEL control. When S; is set to UPPER LEVEL 
the unit becomes a single channel analyzer in that only pulses 
which fall between the levels set by the two Helipots cause an 
output. The other SCA mode is with S; in WINDOW position. In 
this configuration the upper control selects the window width and 
maintains that width while the lower threshold is selected by the 
LOWER LEVEL control. Four basic models of the SCA are avail- 
able. 
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23037 (PNL—4069) Design manual for a well-logging 
probe capable of measuring tritium. Menninga, C.; Brod- 

R.L. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1981. Contract AC06-76RL01830. 34p. NTIS, 
PC A03/MF AO1. Order Number DE82005948. 

The purpose of this instrument is to measure the concentra- 
tion of tritium in situ in a well or bore hole. The instrument is de- 
signed to detect tritium at concentrations as low as terrestrial sur- 
face background. The instrument can sample air or water, and 
purify the sample from other radioactive nuclides and from chemi- 
cal contaminants. The instrument will operate satisfactorily in the 
presence of a moderate gamma-ray background. 


23038 Borehole extensometer (Engin 
(Lawrence Livermore National Lab., 


(CAPE—2695). 
30 aperture cards. 
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Materials). 
CA (USA)). 


4501 Chemical 
REFER ALSO TO CITATION(S) 23029 
4502 Nuclear 


REFER ALSO TO CITATION(S) 22746, 22747, 22748, 22749, 22896, 23116, 
23117, 23138, 23139, 23163, 23164, 23165, 23349, 23628, 23634, 23635, 23915 


23039 (AD—338026) Thermal effects on B-47B aircraft 
in flight. Luchsinger, C.W. (Cook Research Labs., Morton 
— IL (USA). Apr 1957. 72p. NTIS, PC 'A04/MF 


The objective of the project was to determine experimental- 
ly the effects of the detonation of high-yield nuclear weapons upon 





the structure of a B-47B type aircraft positioned to receive the pre- 
dicted maximum allowable radiant exposure. To realize this objec- 
tive, the aircraft was instrumented in a manner that would judi- 
ciously measure these effects and enable comparison with data 
gathered in previous weapon effects tests, notably Operation Covy. 
go ay Gamma rate By = Fag ee a 
Ps Carp, G (Defense Atomic Su - 
ton, (UsSAy” May 1954. 34p. s, ASME AOl. 
Initial- and residual-gamma rates were measured as a func- 
tion of time at various distances from high-yield thermonuclear det- 
onations. Initial gamma rate versus time was measured at fixed dis- 
tances from ground zero. In particular, measurements were made of 
the effect on initial-gamma rate caused by the passage of the shock 
front from ground zero through the detector station. Residual- 
gamma rate versus time was measured to provide gamma-radiation 
time-intensity data, which give information both on fallout rate of 
arrival and gamma-field-decay rate during the 36-hour period after 
the detonation. Scintillation detectors were used in making meas- 
urements. The instrument stations were self-contained-the only out- 
side facilities required were timing signals to turn on the stations at 
a predetermined time prior to the detonation. Data obtained indi- 
cate that the expanding fireball and the passage of the shock front 
from ground zero through the detector station had a marked effect 
on the initial-gamma rate-hence on the integrated exposure. The ini- 
tial-gamma rate reached its first peak immediately after the detona- 
tion, decreased slowly, began to rise slowly, and then increased 
rapidly to a second peak (which was about the same value as the 
first peak). After reaching the second-peak value, the initial-gamma 
rate decreased rapidly to zero. 


23041 (AD—338333) Operation Castle. Project 6.2a. 
Blast and thermal effects on B-36 aircraft in flight. Miller, 
G.C.; Schlei, E.J.; Andrews, C.R. (Defense Atomic Su 
Agency, Washington, DC (USA)). Jun 1956. 166p. IS, 
Pe A08/MF A 

The tho of a B-36 aircraft to the effects of a nuclear 
detonation at levels approaching the thermal and blast limitations of 
the aircraft were determined. A B-36D aircraft was instrumented 
and flown in the vicinity of each of the six shots of the CASTLE 
sequence. Time-history input and response measurements constitut- 
ed the main instru mentation effort. For the first five shots, the air- 
craft was positioned at predicted near-limiting inputs in a simulated 
delivery configuration, that is, flying away from the explosion. On 
Shot 6, the aircraft was headed toward the ex plosion to obtain ini- 
tial experimental data for this orientation. In addition to the meas- 
ured data, together with photographs and descriptions of the 
damage, this report contains pertinent ob servations as reported by 
the flight crew. Suf ficient dre obtained to fulfill the specific objec- 
tive of the project. A comparison between the experimental data 
and theoretically-predicted responses is made. 


23042 (AD—357967) Shi elding studies. Rinnert, 
H.R. (Naval Radiological Defense Lab., San Francisco, CA 
(USA)). 5 Jul 1959. 92p. NTIS, PC AOS/MF AO1. 

The principal objectives of this project were to determine, 
for the types of nuclear detonations encountered during Operation 
Redwing, (1) the relative gamma radiation fields resulting from ra- 
dioactive contaminants on a ship’s weather surfaces, in the sur- 
rounding air envelope, and in the surrounding water envelope as a 
function of time and (2) characteristics of the interaction of gamma 
radiation with steel as a function of thickness and time after detona- 
tion. Shielded recording gamma-radiation detectors of known ge- 
ometry were located on two YAG’s to permit discrimination be- 
tween the radiation fields resulting from water-borne and air-borne 
activities only. Unshielded detectors supplied data on the overall 
radiation fields on the weather decks. Recording radiation detectors 
inclosed in steel cylinders of various thicknesses supplied combined 
absorption and multiple scattering data as a function of time after 
detonation. 


(AD—361766) Base surge measurements by pho- 

oo Willey, R.L.; Young, GA A.; Aronson, C.J. (Naval 

Ordnance Lab., White Oak, MD (USA)). Sep 1955. 34p. 
NTIS, PC A03/MF AOl. 

The major objective of Project 1.lc was the study of base 

surge phenomena on the Operation CASTLE shots by means of 


photography. No pictures of base surges were obtained, but aerial 
photographs for other projects indicated that base surges might 
have formed at times when the illumination was inadequate for sur- 
face photography. This cannot be established with certainty. Radar 
scope photography proved to be useful for indicating the region of 
heavy fallout. Further studies of this type would be recommended 
only for tests conducted during daylight hours. 


(AD—361832) Test of interim IBDA 
Report for March-May 1954, Triantafellu, R. (Strategic Air 
Command, Offutt AFB, NE (USA)). Jan 1956. 44p. NTIS, 
PC A03/MF AOl. 

The objective of Project 6.1 (CASTLE) was to determine 
whether the equipment-operating procedures used in obtaining 
radar scope photos for IBDA (Indirect Bomb Damage Assessment) 
of previous A-bomb tests were valid for thermonuclear weapons. 
The procedures for obtaining the radar photos involved positioning 
of bombers at a safe distance from ground zero at operational alti- 
tudes, with radar scanning ground zero during, and immediately 
after, the weapon burst. The photography obtained on each shot 
was generally good. The conclusions are that a high yield weapon 
burst can be readily detected by the bomber’s radar, and that pres- 
ent equipment-operating techniques are adequate. These conclusions 
must be qualified. 


23045 (AD—361922) Instrumentation for Projects 1.2a, 
1,3, and 1.7. Thompson, R.H. (Sandia Corp., Albuquerque, 
NM (USA)). Jan 1945. 42p. NTIS, PC A03/MF AOl. 

This is a report on the instrumentation for Projects 1.2a, 1.3, 
and 1.7 of Operation CASTLE. This instrumentation was devised 
to measure pressures, shock winds, and ground accelerations from 
large scale detonations. Project 1.2a measured pressures less than 75 
psi, Project 1.3 recorded shock winds, and Project 1.7 was con- 
cerned with close-in ground accelerations. In addition to the formal 
instrumentation program field tests of several new type gages were 
made. All new gages had had laboratory tests but field tests were 
made to insure that the gages would perform under actual operat- 
ing conditions. Records were taken on 112 information channels. Of 
these, 99 gave good information, six gave information up to arrival 
of the shock wave and seven gave no information. 


23046 (AD—828637) The nature of individual radioactive 
particles. i, Surface and underground ABD particles from Op- 
eration Jangle. Adams, C.E.; Poppoff, I.G. (Naval Radio- 
logical Defense Lab., San Francisco, CA (USA)). 28 Nov 
1952. 19p. NTIS, PC A02/MF AOl. 

Thin sections of a large number of radioactive fall-out parti- 
cles from Operation JANGLE were made. The thin sections were 
studied under a petrographic microscope and then radioauto- 
graphed. It was found that the particles were composed almost 
wholly of glass with varying amounts of included mineral frag- 
ments and air bubbles. The radioactivity was distributed irregularly 
throughout the particles. 


23047 (AD-A—093517) Estimates of thermal radiation 
environments got planning a thermal simulation on a HE test. 
Final report 17 April-31 December 1978, Chambers, B.S. III; 
Hasdal, J.A. (Science Applications, Inc., McLean, VA 
(USA)). 30 Mar 1979. Contract DNA001-78-C-0204. 200p. 
NTIS, PC A09/MF AOl1. 

Data and guidelines were developed that will assist future 
experimental planning of a thermal radiation and airblast high ex- 
plosive event. Estimates of nuclear radiation environments that are 
to be simulated in the event are made, and placement of the SAI 
thermal radiation devices are considered in the context of an airb- 
last environment. The results are expected to help guide subsequent 
test planning. 


23048 (AD-A—093624) Candidate industrial preparedness 
program. Final report. Cannell, R.; Schuert, E. (Woodward- 
Clyde Associates, San Francisco, CA (USA)). Dec 1980. 
Contract DCPA01-79-C-0304. 87p. NTIS, PC A0S/MF 
AOl. 

Research in the area of industrial preparedness was most 
active in the 1960s when numerous studies were completed on sub- 
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jects directly related to the survival of industry during a nuclear 
war. However, during this period no national policy evolved on 
the role industry should play nor were the requirements for a com- 
prehensive industrial preparedness program developed. Industrial 

can be implemented either during peaceful times, or 
during a period of crisis at which time a nuclear attack appears to 
be imminent. The selected program should consist of those compo- 
nents necessary for survival of the population during the early post- 
attack period and for augmentation during the period of national 
recovery. In order to establish the requirements of industry in the 
post-attack environment it was necessary to estimate the condition 
of the country after a large-scale nuclear exchange, especially the 
relationship between the surviving population and the capacity of 
the residual industry to produce goods. Thus those industries essen- 
tial to national survival and eventual recovery were evaluated with 
respect to their capability to provide products. Where the capabili- 
ty was insufficient to support the post-attack population, those in- 
dustries became prime candidates for assistance through an industri- 
al preparedness program. 


23049 (AD-A—093728) Venting and blow-by effects for 
the MX trench a Final report 9 September 1976- 
31 Mar 1980. , LS. (Weidlinger Associates, New 
York (USA)). 31 Mar "1980. Contract DNA001-76-C-0390. 
52p. NTIS, PC A04/MF AO1. 

Two separate studies with simple models have been per- 
formed to study MX trench/plug venting and blow-by effects. By 
means of parameter variations, many of the uncertainties in the in- 
trench blast environment were taken into account. In the first 
study, it was found that the impulse loading on the blast plug was 
limited primarily by lack of containment of the trench pressures 
due to the light overburden and weak trench roof. In the second 
study, it was found that a 10m long blast plug is sufficient to with- 
stand expected blow-by effects. 


report 
1979. Murphy, J.R.; Bennett, T.J. (Systems, Science and 


Software, La Jolla, CA (USA)). 2 Jan 1980. Contract 
DNA001-79-C-0114. 145p. NTIS, PC A07/MF AO1. 

This report summarizes the results of investigations into the 
effects on explosion-generated ground motion of the MX system 
siting environment in alluvial valleys. The objective of the analyses 
described in the report has been to develop a better, quantitative 
understanding of the late-time, low-frequency ground motion ex- 
pected in such environments in order to provide a firmer basis for 
scaling to untested geologic environments and attack conditions. 
The studies reported have focused on two aspects of the problem 
of low-frequency surface waves which dominate the ground motion 
generated by blasts in MX valleys: (1) definition of site and yield 
dependence of ground motion characteristics at alluvial valley sites, 
and (2) possible enhancement of ground motion at sites in alluvial 
valleys due to surface-wave reverberation. 


23051 (AD-A—093882) Basic mechanisms of spall from 
near-surface explosions. Final report, 1 April-31 October 
1980, Merkle, D.H. (Applied Research Associates, Inc., Al- 
buquerque, NM (USA)). 30 Nov 1980. Contract F49620-80- 
C-0059. 96p. NTIS, PC A05/MF AO1. 

The current state of the art on explosion-induced spall in 
geologic materials is examined, with emphasis on spall in soil due to 
near surface explosions. At present there is neither a generally ac- 
cepted, precise, technical definition of, nor a generally accepted 
technique for predicting explosion-induced spall in soil. Several 
mechanisms can cause spall in soil, and the key to a better under- 
standing of soil spall is a better understanding of soil tensile stress- 
strain behavior. 


23052 (AD-A—102240/9) Statement of work for an aero- 
nautical system nuclear hardness program. 
rick, R.P. (Strategic Air cme Offu 
(USA). Aircraft Engineering Div.). 29 Jun 1981. 18p. NTIS, 
PC A02/MF AO1. 

This report consists of a Nuclear Hardness Statement of 
Work (SOW) Appendix intended for incorporation into a major 
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system full scale development Statement of Work. This SOW Ap- 
pendix is unique because its objective is the achievement of hard- 
ness at minimum life cycle cost. Strong emphasis is placed on the 
initial design phase to eliminate/minimize hardness critical items 
whose monitoring and control efforts during production and over 
the operational life of the system result in high life cycle costs. 
Strong emphasis is also placed on assuring that production systems 
are hard and on maintaining hardness during operational deploy- 
ment. Visibility into the program is high and timely guidance is in- 
cluded via frequent status reports and informal technical inter- 
changes. Minutes of the interchanges provide superior traceability 
and reduce uncertainty about Air Force/Contractor positions. It is 
believed that this SOW, amended/modified as necessary to fit a 
specific weapon system, would result in a highly reliable, maintain- 
able, and survivable system at minimum life cycle cost. 


23053 (AD-A—102333/2) Deterministic methods of seis- 
mic source identification, Annual technical report No. 2, 1 
Apr-30 Sep 80, Archambeau, C.B. (Cooperative Inst. for Re- 
search in Environmental Science, Boulder, CO (USA)). 20 
Jul 1981. 144p. NTIS, PC A07/MF AOl. 

In this report we describe methods of modal synthesis which 
provide very detailed theoretical seismograms in the near and re- 
gional distance ranges. We give the mathematical basis for the 
method, along with some examples of its use. We also describe a 
sophisticated automatic signal analysis program, which is to be used 
to generate discrimination variables from observed data. The pro- 
gram and underlying procedures were tested using synthetic seismic 
signals in order to evaluate its performance in the presence of inter- 
fering noise. The signal analysis program was also applied to ob- 
served seismic data. The purpose of this program is to isolate par- 
ticular, important, seismic phases (discrete signals) and to obtain ac- 
curate estimates of the spectral characteristics of these signals for 
purposes of event discrimination. Based on its performance, on a 
variety of observed and synthetic seismic data, it appears that the 
method can provide much enhanced discrimination/event identifi- 
cation capability, over currently used methods. Finally we illus- 
trate, and discuss, the use of theoretical event magnitude data (m 
sub b and M sub s) as a basis for event identification. In particular 
we show that, based on theoretical m sub b versus M sub s rela- 
tions obtained by synthesizing seismic wave fields in the teleseismic 
distance range, we can obtain good estimates of seismic source pa- 
rameters, in particular stress changes and failure zone dimensions 
for earthquakes and effective stress and nonlinear zone dimensions 
for explosions, and can use these parameters to form a discrimina- 
tion available which can serve as a very effective means of discrim- 
inating underground explosions from earthquakes. 


23054 (AD-A—102446/2) Simulation of short period Lg, 
expansion of three-dimensional source simulation capabilities 
and simulation of near-field ground motion from the 1971 San 
Fernando, California, e. Final report 1 Oct 79-30 
Nov 80. Bache, T.C.; Swanger, H.J.; Shkoller, B.; Day, 
S.M. (Systems, Science and Software, La Jolla, CA (USA)). 
Jul 1981. 153p. NTIS, PC A08/MF AOl1. 

This report summarizes three efforts performed during the 
past fiscal year. The first these efforts is a study of the theoretical 
behavior of the regional seismic phase Lg in various tectonic prov- 
inces. Synthetic seismograms are used to determine the sensitivity 
of Lg to source and medium properties. The primary issues ad- 
dressed concern the relationship of regional Lg characteristics to 
the crustal attenuation properties, the comparison of the Lg in 
many crustal structures and the source depth dependence of Lg. 
The second effort described is an expansion of hte capabilities of 
the three-dimensional finite difference code TRES. The present ca- 
pabilities are outlined with comparisons of the performance of the 
code on three computer systems. The last effort described is the de- 
velopment of an algorithm for simulation of the near-field ground 
motions from the 1971 San Fernando, California, earthquake. A 
computer code implementing this algorithm has been provided to 
the Mission Research Corporation foe simulation of the acoustic 
disturbances from such an earthquake. 





23055 (AD-A—995053) Operation Plumbbob. Test 
Director's Operation Plan. Extracted version. (General Elec- 
tric Co., Santa Barbara, CA (USA)). 1 Feb 1980. Contract 
DNA001-79-C-0455. 46p. NTIS, PC A03/MF AO1. 


(EGG—1183-1783) Research and development: FY 
1981 final report. (EG and G, Inc., Las Vegas, NV (USA). 
7 Measurements Grou ). Dec 1981. Contract AC08- 
76 1183. 142p. NTIS, A07/MF A0Oi. Order Number 
DE82005092. 
Ten reports are included in this year-end summary. A sepa- 
rate abstract was prepared for each report. (LCL) 


23057 (EGG—1183-1783, pp 7-9) Hybrid microelectron- 
ics. Cheairs, L.; Tarr, A. Dec 1981. NTIS, PC A07/MF 
A011. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

The Los Alamos Weapons Test Program is expanding diag- 
nostic recording bandwidths with new radiation detector designs, 
new signal transmission lines (fibers) and improved oscilloscope sys- 
tems. The signal cable equalizers used to enhance bandwidths are 
critical to these systems. The equalizers presently in use are inad- 
equate for requirements that specify multi-GHz bandwidths. The 
Los Alamos Support Operation, via the R and D Program, initiated 
a project in FY1980 to design and develop a multi-GHz bandwidth 
equalizer. Two approachs were selected. The first is to replace dis- 
crete resistors, capacitors and inductors in the existing equalizer de- 
signs with thin-film components. An increase in bandwidth can be 
achieved from the use of thin-film microelectronic technology. The 
second approach is to use microwave design techniques and micros- 
trip-tuned stubs technology. Progress in designing new fiber optic 
cable guides to be manufactured by a plasma etcher and in design- 
ing thin film reflective equalizers is reported. 


23058 (EGG—1183-1783, pp 31-45) Advanced stripline 
sampler development. Hutton, 5) Dec 1981. NTIS, PC ‘A07/ 
MF AOl1. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

This effort continues a program to extend the stripline sam- 
pler technique into the GHz frequency range. The primary pro- 
gram goal is to produce a laboratory prototype GaAs stripline sam- 
pler operating at 10 Gigasamples/second (Gs/s) with 2 GHz analog 
bandwidth and total recording interval of 1.6 ns. Secondary goals 
of this program are developing general characterization techniques 
at these frequencies, investigating techniques to extend the record- 
ing interval to several tens of nano-seconds, continuing investiga- 
tions into high speed pulse techniques using step-recovery diodes 
(SRD’s) and GaAs FETs, and advanced studies of ultrahigh band- 
width (> 10 GHz) ideas such as InP optoelectronic switches, opti- 
cal gating systems, etc. 


23059 (EGG—1183-1783, pp 57-66) Photocathode devel- 
opment. Hinrichs, C.K.; Estrella, R.M. Dec 1981. NTIS, PC 
A07/MF A0O1. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

A continuing research program to develop photocathodes 
for use in the streak image tubes is described. This is one task in the 
development of the high-resolution, high-speed streak camera 
system whose primary application is for diagnostics of underground 
nuclear tests. There are three objectives in the photocathode devel- 
opment program: the development of x-ray photocathodes compati- 
ble with the requirements of streak tubes; the development of the 
capability to process high-quality visible-light photocathodes as 
well as x-ray photocathodes; and the design and construction of a 
transfer photocathode system. The development of the first proto- 
type fieldable streak tube was given the highest priority and photo- 
cathode development was limited to those areas necessary for pro- 
ducing visible-light photocathodes on the first prototype tubes. 
Modification of the photocathode process development vacuum 
system for processing streak tubes was completed. This included 
completion of an antimony evaporator-manipulator system to be in- 
serted through the pump-out port of the streak tube. Work has con- 
tinued on the oven associated with this system in order to obtain a 
more even temperature distribution over the tube at the location it 
will occupy during processing. Uniform temperatures are required 
to produce uniform photocathodes. The first attempt at processing 


a photocathode in the prototype streak tube produced marginally 
useful results. 


23060 (EGG—1183-1783, pp 67-93) Streak tube develop- 
ment. Hinrichs, C.K.; Estrella, R.M. Dec 1981. NTIS, PC 
A07/MF AO1. Order "Number DE82005092. 

In Research and development: FY 1981 final report. 

A continuing research program to develop a high-speed, 
high-resolution streak image tube is described. This is one task in 
the development of a streak camera system with digital electronic 
readout whose primary application is for diagnostics in under- 
ground nuclear testing. This task is concerned with the develop- 
ment of a high-resolution streak image tube compatible with x-ray 
input and electronic digital output. The tube must be capable of 
time resolution down to 100 ps and spatial resolution to provide > 
1000 resolution elements across the cathode (much greater than 
presently available). Another objective is to develop the capability 
to make design changes in tube configurations to meet different ex- 
perimental requirements. This fiscal year the work was directed pri- 
marily at developing fabrication and assembly procedures for the 
first prototype streak tube. Two streak tubes have been assembled. 
The tig (tungsten inert gas) - welded flanges on the first tube leaked 
and could not be repaired. This problem was overcome on the 
second tube. However, a leak was discovered after assembly of the 
second tube in the copper braze of a brazed joint. Attempts to seal 
the leak were only partially successful. A photocathode processed 
in the tube was marginally useful. Work on assembling streak tube 
number three is continuing. Measurements on the demountable 
streak tube to test the computer-aided designs continued. Meas- 
urements indicate a 32 1p/mm spatial resolution for static deflec- 
tions up to +- 1/2 in. consistent with computer predictions. Dy- 
namic resolution measurements were begun and are continuing. 
Difficulties in obtaining sufficient ultra-violet light intensity for illu- 
mination of the aluminum photocathode in order to photograph the 
swept image on the phosphor screen are slowing the dynamic reso- 
lution measurements. 


23061 (EGG—1183-1783, pp 103-125) Optical instru- 
mentation studies. Nelson, M.; Lin, C.H.; Theobald, K.; 
Davies, T.; Detch, L.; Norris, N. Dec 1981. NTIS, PC 
A07/MF AO1. Order Number DE82005092. 

In Research and development: FY 1981 final report. 

Initial investigation has been carried out of a potential tech- 
nique for generating an infrared spectral continuum which has 
promising application for characterizing the new generation of long 
wavelength optical fibers in their region of minimum dispersion and 
minimum loss. The system would utilize apparatus that can be as- 
sembled at any laboratory. Additional refinement of the technique 
is required to bring it to a practical status. A system has been set up 
and used to measure the radiation response characteristics of a con- 
siderable number of optical fibers for modulator/dosimeter applica- 
tions. The concept of using a fiber as a dosimeter is attractive 
where radiation dose measurements are being made on other fibers 
or on comparably small optical components. Selection of suitable 
fibers for dosimetry was made and practical techniques for their use 
are presented. Investigation of high frequency distortion defocusing 
in a model XKR25 cathode ray tube has been carried out. Analysis 
of rf fields within the deflection structure was undertaken to deter- 
mine the cause of the problems. Results of the study are briefly 
summarized. 


23062 (EGG—1183-1783, pp 127-135) Advanced CRT 
development. Thomas, J. Dec 1981. NTIS, PC A0O7/MF 
A01. Order Number DE82005092. 

In Research and og ors FY 1981 final report. 

The Advanced CRT Development project in FY81 was a 
continuation of that of FY80. Changes have been made in the prior- 
ities of the originally proposed sub-tasks so as to reflect more close- 
ly the current needs of the weapons test activities at NTS. The pri- 
ority changes consist of the addition of a highest priority task of 
making design studies for a tube having maximum obtainable sensi- 
tivity at a 1 GHz bandwidth, the relegation of the 3-4 GHz tube 
design task to second priority and the deferring of 7.5 GHz tube 
study and design until more progress has been made on the 3-4 
GHz tube. As in the past, emphasis was placed as much as possible 
on an extension of the present Gigahertz tube family for compatibil- 





ity with the OS-40A oscilloscope and other instrumentation in use 
at NTS. 


23063 (SAND—81-1200) Sample preselection process de- 
signed to enhance sake Cimadnn Uieaniiinn, Satie, F..: 
S , F.W. (Sandia National Labs., Albuq jue, NM 
SA)). Nov 1981. Contract AC04-76DP00789. 15p. NTIS, 
A02/MF A0O1. Order Number DE82005115. 

The DOE provides for the continuing evaluation of the nu- 
clear weapon stockpiles through a stockpile sampling program in 
which randomly selected weapons are withdrawn for testing from 
the stockpiles each year. For some time, DOE has used a preselec- 
tion scheme to obtain early identification of certain characteristics 
of the sample weapons for planning purposes, but which does so 
without j the necessary randomization of sample selec- 
tion. A DOD desire for additional and more detailed planning in- 
formation to minimize weapon movements has led to an improve- 
ment of the original preselection scheme that enhances the planning 
information and its accuracy, while still preserving randomization. 


23064 (UCID—19250) NESD strategic plan. Trost, S.R. 
(Lawrence Livermore National Lab., CA (USA)). Oct 1981. 
Contract W-7405-ENG-48. 18p. NTIS, PC A02/MF AOl1. 
Order Number DE82005213. 

The mission of the Nuclear Engineering Systems Division 
(NESD) is to furnish the programs it supports with high quality 
electronic engineering and technical personnel and to support and 
maintain program facilities in a safe, efficient manner. This docu- 
ment has been prepared to provide a framework within which 
NESD can operate in the 1980's. It is intended that this plan be re- 
viewed and updated annually. 
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23065 KONTUR - research vessel ‘Meteor’ voyage No. 
58. Bonn, Germany; Deutsche Forschungsgemeinschaft 
({nd]). 20p. (In English and German). 

KONTUR strategy is to provide different types of meas- 
urements simultaneously: (i) a radiosonde network to provide the 
mean meteorological field, especially divergences and baroclinicity, 
(ii) air-craft missions to study convection as well as turbulence, and 
(iii) tethered ballon and surface equipment to provide vertical pro- 
files of turbulent quantities throughout the atmospheric boundary 
layer. The experiment is carried out in the area of the German 
Bight. 


(BNL—30045) Variation of turbulence in a coastal 
> internal boundary layer. SethuRaman, S.; Raynor, 
G.S.; Brown, R.M. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract AC02-76CHO00016. 4p. (CONF- 
820101—4). NTIS, PC A02/MF AOl. Order Number 
DE8 1031960. 

From 3. joint conference on applications of air pollution me- 
eee: San Antonio, TX, USA (11 Jan 1982). 
ternal boundary layers (IBL) form when an air mass en- 
counters a change in surface characteristics. There are essentially 
two types of internal boundary layers - one caused by the change in 
surface roughness and the other by the variation in surface heating. 
The former is known as the aerodynamic internal boundary layer 
(AIBL) and the latter the thermal internal boundary layer (TIBL). 
Change in shear stress generally characterizes the AIBL and 
change in turbulence the TIBL. Results of some observations of the 
vertical component of turbulence made in a coastal TIBL over 
Long Island, New York from 1974 to 1978 are reported. Vertical 
turbulence measured by a simple sail plane variometer in a thermal 
internal boundary layer over Long Island with onshore flows indi- 
cates the structure to depend significantly on the land-water tem- 
perature difference. The position of the vertical velocity fluctuation 
maximum seems to vary from one test to another but its variation 
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could not be correlated to other parameters due to lack of a suffi- 
cient number of tests. The structure of vertical turbulence was 
found to be different for sea breeze flows as compared to gradient 
winds. 


23067 (CONF-8104122—) Economic impact of climate. 
Volume VII. Proceedings of workshop on the use of climatic 
data by the gas and electric utilities industry. Eddy, A. 
(Oklahoma Geological Survey, Norman (USA)). 1981. Tip. 
University of Oklahoma, School of Meteorology, No: 
OK 73019. Order Number DE82900448. 

From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 


1981). 

' Papers presented at the user-oriented workshop are included. 
Five of the seven sections were abstracted and indexed individually 
ERA/EDB. In the other two sections information is presented on 
climatic data bases and weather normalizing utility load curves. 
(JGB) 


23068 (CONF-8104122—, pp 8-30) Value of weather in- 
formation for the gas and electric utility . Johnson, 
S.R. (Univ. of Missouri, Columbia). 1981. University of 
Oklahoma, School of Meteorology, Normak, OK 73019. 
Order Number DE82900448. 

From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 
1981). 

Two structures within which the general objectives of the 
workshop can be achieved are discussed. The first and most impor- 
tant concerns the process of valuing increments to the information 
bases on which managerial and consumer decisions within the in- 
dustry reside. This is a difficult problem from an economic perspec- 
tive. However, without a well-reasoned framework for an econom- 
ic evaluation, the proposals generated for improvements in the data 
base are likely not to have a policy level impact. The second struc- 
ture is one for reconciling the climatic data base and the climatic 
information bases on which consumer, producer and regulator deci- 
sions reside within the gas and electric utility industries. Each of 
these information sets has time and space dimensions. Important as- 
pects of the differences in the time and space dimensions of the data 
bases are discussed. Transformations or correspondences between 
the data bases are explored for their implications in terms of im- 
proved translations between the climatic data base and the informa- 
tion bases on which decisions in the gas and electric utility indus- 
tries reside and justifications for augmenting or altering the existing 
climatic data base. (JGB) 


23069 (CONF-8104122—, pp 62-78) Oklahoma Climato- 
logical Survey data bank. Eddy, A. (Univ. of Oklahoma, 
Norman). 1981. University of Oklahoma, School of Meteo- 
rology, Normak, OK 73019. Order Number DE82900448. 

From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 
1981). 

The Oklahoma Climatological Survey is committed to easy, 
rapid, and cost-effective access and transfer of information as well 
as data transformations and aggregations that maximize user benefit. 
Storage of data and means of access are discussed. (JGB) 


23070 (CONF-8104122—, pp 109-117) Effect of weather 
on electric utility fuel Burt, J.A. (Univ. of Mis- 
souri, Columbia). 1981. University of Oklahoma, School of 
Meteorology, Normak, OK 73019. Order Number 
DE82900448. 


From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 
1981). 

The purpose of this study was to investigate the usefulness 
of the 30-day outlook for temperature in the forecasting of econom- 
ic relationships. Temperature distributions conditioned on the 30- 
day outlook for temperature were compared to long-run normal 
temperatures. The above-normal conditional distribution does 
indeed have a higher mean than does the long-run unconditional 
distribution and the below normal conditional distribution has a 
smaller mean. A simple simulation model was constructed whereby 
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a series of random draws are made out of each distribution on tem- 
perature, then the temperatures are related to net electrical load via 
a regression model and finally, the fuel requirements are computed 
for the upcoming thirty days. By comparing the conditional with 
the unconditional simulations, one can estimate the value of the 30- 
day outlook for the particular application one has in mind. 


23071 (CONF-8104122—, pp 118-140) Forecasting for- 
ward budgets rate case test years for gas and electric utilities. 
Viren, M.A. (Univ. of Missouri, Columbia). 1981. Universi- 
ty of Oklahoma, School of Meteorology, Normak, OK 
73019. Order Number DE82900448. 

From Workshop on the economic impact of climate on the 
gas and electric utilities industries; Kansas City, MO, USA (27 Apr 
1981). 

) It is common in the gas and electric utility industry to base 
short-term budgets and rate case test years on some notion of 
normal weather. The objective of this study was to investigate the 
practicality of developing budget models which incorporate fore- 
casted weather information. The forecasted information included in 
this model would be not only the mean of the forecaster’s projec- 
tion, but also the distribution of actual weather given that 
forecaster’s projection. By utilizing these kinds of probabilistic in- 
formation, the utility's budget can include more information than 
that which is obtained from the normal weather scene. A model of 
sufficient complexity was developed in order to incorporate climate 
forecast information and/or current weather information to make 
forecasts of sales, costs, revenues, and thus earnings, which will be 
conditional upon the weather forecast. Knowing the probability dis- 
tribution of that forecast and expected sales, costs, revenues, and 
earnings position can be computed. As a result, it is possible to de- 
velop models for utility rate cases, budgets, and financial projec- 
tions which reflect likely weather versus normal weather. It is con- 
cluded that if the conditional weather distribution given a forecast 
contains more information than normal weather, then utility finan- 
cial forecasts and budgets which are dependent upon these condi- 
tional distributions will provide more accurate forecasts of sales, 
costs, revenues, and earnings than those based upon normal weath- 
er. It is pointed out that the Weather Service must provide in addi- 
tion to a forecast, the conditional distribution associated with that 
forecast. 


23072 (LA-UR—81-2951) Tornado mechanism. Colgate, 
S.A. (Los Alamos National Lab., NM (USA); New Mexico 
Inst. of Mining and Technology, Socorro (USA)). 1982. 
Contract W-7405-ENG-36. 6p. (CONF-820105—2). NTIS, 
PC A02/MF A0O1. Order Number DE82002401. 

From 12. conference on severe local storms; San Antonio, 


TX, USA (11 Jan 1982). 

Several aspects of a tornado vortex are considered. The 
radius of the core is determined by the pressure defects, the specific 
angular momentum and the principle of maximum dissipation rate. 
The swirl ratio is then a result, not a cause. The pressure deficit is a 
result of core buoyancy relative to the surroundings and height. 
The height is limited by the aspect ratio and in turn by the limiting 
torque that can be transmitted by a turbulent fluid. Finally, droplets 
are centrifuged out of the core by centrifugal force allowing fric- 
tional heating in the turbulent core to take place on a dry adiabat. 
This adds 40% to the necessary buoyancy of the core, but does not 
fully explain tornado velocities. 


23073 (PB—81-233355) Geophysical monitoring for cli- 
matic change. Number 8. Summary report 1979. Herbert, 
G.A. (National Oceanic and Atmospheric Administration, 
Boulder, CO (USA). Environmental Research Labs.). Dec 
1980. 129p. NTIS, PC A07/MF AO1. 

The Geophysical Monitoring for Climatic Change (GMCC) 
program, which has operated for eight years, is described. The 
most significant change in the GMCC operational program in 1979 
was the initiation of 10 additional CO2 flask sampling stations. Con- 
tinuous measurement of CO2 and aerosol scattering at four wave- 
lengths, using a nephelometer, was begun at the South Pole station 
at the end of 1978 and continued throughout 1979. A filter collec- 
tion system was installed at the Barrow station to make possible the 
determination of the mass of the carbonaceous aerosols. Early re- 
sults show that graphitic carbon makes up a significant part of the 
arctic haze, and because of its optical absorptivity, it may cause a 
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significant contribution to the radiative energy budget. At the 


Mauna Loa Observatory a new cooperative measurement program 
to observe the chemical composition of aerosols was initiated. 


(PNL—3999) User's guide to the MESOI diffusion 
Ay OF, Alene eh Remadel ae ee eee 
Athey, G.F.; Allwine, V. (Pacific North- 
west Lab., ‘Richland, WA (USA)). Pou 1981. Contract 
AC06-76RL01830. Tip. NTIS, PC A04/MF AOl. Order 
Number DE82004738. 

MESOI is an interactive, Lagrangian puff trajectory diffu- 
sion model. The model is documented separately (Ramsdell and 
Athey, 1981); this report is intended to provide MESOI users with 
the information needed to successfully conduct model simulations. 
The user is also provided with guidance in the use of the data file 
maintenance and review programs; UPDATE and LOGRVU. 
Complete examples are given for the operaton of all three programs 
and an appendix documents UPDATE and LOGRVU. 


23075 (UCRL—86981) Understanding i Ag agree 
(or disagree). Potter, S L.; Ellsaesser, (Lawrence 
Livermore National Lab., CA (USA)). De sek Contract 
W-7405-ENG-48. 8p. (CONF-8103 2). NTIS, PC A02/ 
MF AOl1. Order Number DE82004384. 

From Workshop on responsible interpretation of atmospheric 
models and related dats; La Jella, CA, USA (9 Mar 1981). 

A number of attempts have been made to model 
impact of increasing atmospheric CO:. All of the models indicate 
that warming will result from a doubling of atmospheric CO:. The 
range of results is rather wide, however, with some indicating a 
global warming of the earth’s surface by as much as 3.9°C and 
others by as little as 0.3°C. Some of the differences in the modeling 
approaches are discussed. An overall summary of model character- 
istics and sensitivities to increased atmosphere COs is presented in 
table form. This table describes the main features of the various 
models and their in terms of the increase in surface air 
temperature, to a doubling of the present day CO: concentration. 


23076 Horizontal airflow inhalation exposure chamber. 
Ferin, J.; Leach, L.J. (Univ. of Rochester, NY). | pp 517-523 
of Generation of aerosols. Willeke, K. (ed.). Ann Arbor, 
MI; Ann Arbor Science Publishers (1980). 

Many investigators have described inhalation exposure 
chambers of various forms commonly using vertical airflow pat- 
terns. In this type of exposure unit, experimental animals are usually 
placed in vertical stacked cages, allowing those on lower tiers to be 
in direct contact with excreta expelled from above. There is a good 
possibility that in addition to the test material, an exposure to 
animal dander, microorganisms and products of excretion occurs. 
This fault may become critical in experiments of long duration. Pre- 
vention of infection and contamination may also support an inte- 
grated exposure and housing facility in which the everyday transfer 
of animals from the housing to the exposure cages and back be- 
comes unnecessary. For these reasons researchers have attempted 
to design and build a new exposure apparatus using horizontal air- 
flow. This allows the use of excreta-collection trays between each 
level of cages; because the air passes horizontally through a single 
stack of cages the probability of transmitting airborne disease is 
lowered. 
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REFER ALSO TO CITATION(S) 20764, 20765, 20766, 20767, 20768, 20769, 
20770, 20771, ae pet 20774, 20775, 20776, 20777, 20778, 20779, 20780, 
20789, 20790, 20791, 20792, 20794, 20798, 20835, 20875, 20898, 20899, 20900, 
20901, 21754, 31948 22270, 22635, 22884, 22889, 22891, 22892, 22893, 22894, 
22980, 23074, 23075, 23125, 23133, 23197, 23213, 23477, 23481 


23077 Environmental effects of space systems: a review. 
Rote, D.M. (Argonne National Lab., IL). Progress in Astro- 
nautics and Aeronautics; 71: 3-53({nd)J). 

This review and the papers in this section focus on the ef- 
fects of large space systems, primarily the Satellite Power System 
(SPS), on the upper atmosphere. From 56 to 500 km, the major 
contaminant sources are SPS microwave transmissions and rocket 
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effluents. Although no significant effects have yet been found for 
microwave transmissions, deposition of rocket effluents causes com- 
positional changes, most of which appear to be associated with the 
release of large amounts of water. From 500 to 36,000 km, rocket 
effluents and ion engine contaminants (primarily Ar**) could alter 
magnetospheric and plasmaspheric structure and dynamics. One of 
the major impacts of these alterations could be perturbation of Van 
Allen radiation belt stability, leading to changed radiation hazards 
to materials and personnel and to modification of high energy parti- 
cle precipitation events. The ambient density falls rapidly and the 
potential for significant environmental alteration increases as one 
goes outward from the earth’s surface. And, the further from the 
earth’s surface, the less certain our knowledge of environmental 


change processes. 


Cooperation between Germany and the Nether- 
lands 1969-1979. 10 years of scientific cooperation in the field 
of air pollution abatement. (Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
({nd]). 72p. 

Cooperation between Germany and the Netherlands in the 
field of air pollution abatement is now in its tenth year. The main 
objective in this period was to find a common solution to air pollu- 
tion problems. The first step in this was a scientific and technical 
exchange of experience, followed by joint planning and realisation 
of investigations and measurements. Joint projects were successfully 
completed, and cooperation had good results also in the practical 
field. In this first decade, most work was done in the fields of mea- 
surement and transfrontier air pollution. The work done by various 
project groups is reported in detail, together with a historical 
review of findings and publications and a presentation of persons 
cooperating in this work. 


23079 (AD-A—103240/8) Aerosols: anthropogenic and 
natural, sources and transport. Kneip, T.J.; Lioy, P.J. (New 
York Academy of Sciences, New ork (USA)). 1980. 629p. 
Availability: The New York Academy of Sciences, 2 East 
63rd Street, New York, NY 10021 HC $108.00 (No copies 
furnished by DTIC). 

During the past eight years, there has been a significant 
growth in our knowledge and understanding of many aspects of the 
atmospheric aerosol. The continuing concern over effects on man 
and the environment has resulted in studies of health effects, climat- 
ic modification, stresses in the biosphere (dry and wet deposition), 
and the degradation of visibility (optical effects). This conference 
was intended to examine the physical and chemical information that 
has been obtained from previous and continuing studies on aerosols, 
and to subsequently interrelate and/or interpret the results and con- 
clusions to obtain a broader understanding of present knowledge 
and research needs. The conference was structured to examine the 
urban and natural sources of aerosols and the distribution of the 
aerosols within the local, regional, and global atmosphere. A 
number of questions were raised regarding the impact of present 
and anticipated emissions upon various populations centers and 
rural-agricultural areas. 


23080 (CONF-811048—2) Inexpensive passive formalde- 
hyde monitor for indoor air-quality measurements. Haw- 
thorne, A.R.; Matthews, T.G. (Oak Ridge National Lab., 
TN (USA)). 1981. dheomnes W-7405-ENG-26. 5p. NTIS, PC 
A02/MF A0O1. Order Number DE82002914. 

From International symposium on indoor air pollution, 
health and energy conservation; Amherst, MA, USA (13 Oct 1981). 

A description is given of the development of an inexpensive, 
passive CH:O sampler as a complement to current pumped im- 
pinger sampling methodology to provide an integrated exposure 
measurement. The sampling device is a small container with a di- 
methylsilicone membrane opening through which the CHO perme- 
ates. The sampler’s pumping is maintained by providing a concen- 
tration sink on the collection side of the sampler. The collection 
medium is usually water, although 13X molecular sieve has also 
been used. 
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23081 (EKONO—156) Sulfur dioxide emissions, Laakso, 
M.; Baeckstroem, B.; Hulden, B. (Finnish Energy Econom yi! 
——— Helsinki). 1980. 102p. (In Finnish)” NTIS (U' 

Sales )}} PC A0Q6/MF AOl. Order Number 
DE2900929. 

A review with 109 references of sulfur dioxide is presented. 
Topics discussed are: sulfur cycle; sulfur emissions in Finland; fac- 
tors affecting the transport of sulfur as well as calculation methods 
and models; removal of sulfur dioxide from cycle; effects on human 
health, on plants and on rain water; and possibilities to reduce the 
effects of sulfur dioxide in energy production. 


23082 (EML—395, pp _ II.100-II.137) Project AIR- 
STREAM: trace gases in the stratosphere. Leifer, R.; Toon- 
kel, L.; Larsen, R. (Environmental Measurements Lab., 
New York, NY). 1 Nov 1981. NTIS, PC All/MF AOl. 
Order Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 

As part of the ongoing study of selected trace gases, com- 
pressed air samples were recovered from the stratosphere by the 
WB-57F aircraft which is currently flown three times a year by the 
National Aeronautics and Space Administration under Project Air- 
stream. Trace gas data from the April and October 1980 missions 
are reported on CCF, SFs, CCl, N2O, and CChF2. (JGB) 


23083 (EML—395-App., pp B.1-B.171) Chemical compo- 
sition of a deposition: Appendix B. Feely, HW. 
Larsen, (Environmental Measurements Lab., New 

York, NY). 1 Nov 1981. NTIS, PC A16/MF A0Ol1. Order 
Number DE82006824. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

The effects of changes in patterns of energy use upon the 
major element and trace element chemical composition of precipita- 
tion, dry deposition and total deposition are being studied. Samples 
of wet, dry and total deposition have been collected on a monthly 
basis at seven sites within the conterminous United States. The 
main objective is to gather data on the geographical differences and 
time trends in precipitation chemistry and in concentrations of pol- 
lutants in deposition. These will be related to changing rates of use 
of various fuels and especially to increasing rates of coal combus- 
tion. 


23084 (EPA—600/PS7-80-148) Environmental assess- 
ment of a waste-to-energy process, Burlington Electric's wood 
and oil co-fired boiler. Golembiewski, M.A.; Ananth, K.P.; 
Sutikno, T.; Freeman, H.M. (Environmental Protection 
Agency, Cincinnati, OH (USA). Industrial Environmental 
Research Lab.). Sep 1980. 3p. Energy Branch - ESECD, 

i, US EPA-Cincinnati, OH 45268. Order Number 
DE82901483. 

In July 1978, Midwest Research Institute conducted a series 
of emission tests at the Burlington Electric Department's power 
plant in Burlington, Vermont. The study was designed to provide 
multi-media emission data for the purpose of identifying potentially 
adverse environmental impacts, and to identify pollution-control 
technology needs. The No. 1 boiler at Burlington Electric, which 
was tested for this study, is fueled by a combination of wood chips 
and No. 2 fuel oil. Approximately 82% of the heat input (9.3 tons/ 
hr) was provided by the wood fuel and the remaining 18% by the 
fuel oil (175 gal/hr). Electrical power generated from this boiler 
system was about 8 MW. The air pollution-control system consists 
of two mechanical collectors in series. Four effluent streams were 
sampled and analyzed for this assessment program: bottom ash, pri- 
mary collector ash, secondary collector ash, and stack emissions. 
Common to all streams were characterizations for elemental com- 
position and potentially hazardous compounds such as polychlori- 
nated biphenyls and polycyclic aromatic hydrocarbons. In addition, 
the boiler exhaust gases were analyzed for particulate, NO/sub x/, 
SO2, CO, and total hydrocarbon concentrations. The Source As- 
sessment Sampling System was also used, following guidelines es- 
tablished by EPA's Level 1 environmental assessment protocol. 
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23085 (EPA—600/PS7-80-149) Environmental assess- 
ment of a waste-to-energy process: Braintree Municipal Incin- 
erator. Golembiewski, M.A.; Ananth, K.P.; Sutikno, T.; 
Freeman, H.M. (Environmental Protection Agency, Cincin- 
nati, OH (USA). Industrial Environmental Research Lab.). 
pe | 1980. 5p. US Environmental Protection Agency, Indus- 

trial Environmental Research Laboratory, Cincinnati, OH 
45268. Order Number DE82902232. 

Field tests conducted at the Braintree Municipal Incinerator 
in Braintree, Massachusetts for the purpose of providing data on 
multi-media emissions to help define potential environmental im- 
pacts and pollution control technology needs. The waterwall incin- 
erator tested was fired with unprocessed refuse at a rate of about 5 
tons/h. Air pollution control was provided by an ESP. Primary 
emphasis was placed on evaluating air emissions, including criteria 
pollutants, as well as hazardous trace metals and organic com- 
pounds. Trace elements were found to be particularly concentrated 
in the incinerator bottom ash. Levels of major quality parameters in 
effluent from the bottom ash quench did not appear to be of con- 
cern. Analysis of fly ash collected by the ESP showed the presence 
of chlorides, sulfates, and certain trace elements. Stack emissions of 
NO/sub x/ (54 ppM), SO: (48 ppM), hydrocarbons (11 ppM), and 
chlorides (< 120 mg/Nm*) were low. Particulate emissions average 
0.24 gr/dscf, corrected to 12% CO, which was higher than expect- 
ed. However, the high emissions were subsequently found to be re- 
lated to deficiencies in plant operation. Multi-media emissions were 
evaluated using EPA's SAM-1A protocol. 


23086 oo eee SR, pp 1.1-1.8) Measurement of 
te airpollutants. Takahashi, K. (Kyoto Univ., Uji, 

). Dec 1981. NTIS, PC A17/MF AOl. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Review is made of practical methods and recent studies in 
Japan for ambient aerosol measurement. Methods and their prob- 
lems are described and discussed of the measurement of mass con- 
centration, number concentration and size distribution. Emphasis is 
placed on the measurement of fine particles. 


23087 (EPRI-CS—2145-SR, pp 1.9-1.26) Measurement 
of submicrometer particles by in situ techniques. Whitby, 
K.T.; Pui, D.Y.H. (Univ. of Minnesota, Minneapolis). Dec 
1981. NTIS, PC Al17/MF AOl. Order Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

This paper tabulates and discusses briefly, all of the signifi- 
cant in situ and some of the more important collection techniques 
for sizing and measuring the concentration of the fine particles (Dp 
< 2m). These include inertial, optical, electrical, diffusional and 
miscellaneous techniques. Upper and lower sizing and concentra- 
tion limits are presented along with key limitations and references. 
Such general problems as sampling, data inversion and calibration 
are also discussed briefly. 


23088 (EPRI-CS—2145-SR, pp 1.27-1.36) Dust sampling 

for particle mass-concentration measurement. Masuda, H. 
Univ., Japan); Yoshida, H.; Iinoya, K. Dec 1981. 

NTIS, PC A17/MF AO01. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Some of the problems related to the dust sampling for parti- 
cle mass-concentration measurement are reviewed and discussed 
based on the results obtained in our laboratory during the last few 
years. New calculations are also carried out to explain the sampling 
error arising from electrostatic effects. The subjects here to be dis- 
cussed are: anisokinetic sampling, electrostatic effect on the isokine- 
tic sampling, and sampling in stationary air. 
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23089 (EPRI-CS—2145-SR, 1.37-1.38) Generation 
and detection of ultra-fine particles. Kousaka, Y.; 
Okuyama, K.; Niida, T. (Univ. of Osaka Prefecture, Sakai, 
—— Dec 1981. NTIS, PC A17/MF AO1. Order Number 
DE82902224. 


From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

A generator for monodisperse aerosol particles of size range 
below 0.1 ym, which has a sheathing air system and a quenching 
device by liquid nitrogen, has been developed. To detect such an 
ultra-fine aerosol particle a new continuous CNC, the principle of 
which is similar to that of the fog formation by mixing warm satu- 
rated air with colder air in the atmosphere, has been also devel- 


oped. 


23090 (EPRI-CS—2145-SR, PP 1.39-1.40) Electrical 
measurement of submicrometer dust — distribution with _ 
bility analyser, ibayashi, K. Japan) © Univ. of A 

and Technology, Koganei-shi, 4+ 1981. S, "PC 
A17/MF AO1. Order Number D. 

From US/Japan seminar on orate wt ice control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

Dust size can be estimated from the measurement of its mo- 
bility in an electric field provided it has well defined electric 
charge. Rotary charger has been designed on the principle of Boxer 
SS re- 

ect its size. 


23091 (EPRI-CS—2145-SR, pp 1.41-1.42) Shape charac- 

by Fourier analysis, Gotoh, K. 
). Dec 1981. NTIS, PC 
902224. 


terization of 

(Hokkaido Univ., Hakodate, Ja 

A17/MF AOl. Order Number D: 
From US/Japan seminar on measurement and control of par- 

ticulates generated from human activities; Kyoto, Japan (11 Nov 

1980). 

, Two-dimensional forms are expressed as the vectorial radial 
distance from the center of gravity. The macroscopic shape indices 
are discussed from the coefficients in the Fourier series expansion. 
From the microscopic shape index the surface roughness is intro- 
duced. The results are given for the standard reference dust parti- 
cles. 


23092 (EPRI-CS—2145-SR, pp 3.1-3.10) Collection per- 
ee De at Nts Kanaoka, C. (Kanazawa 
). Dec 1981. NTIS, PC A1l7/MF A0Ol. Order 

E82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

ee RE Ee A iy age ae) 
design of a fibrous air filter have been reviewed from several view 
points. For a clean filter, contour curves of a single fiber collection 
efficiency taking account of all mechanisms for a given filtration 
condition have been prepared. At the same time, dominant mecha- 
nisms for a given condition have been discussed together with par- 
ticle size and filtration velocity at minimum collection efficiency. 
Captured particles on fibers as well as fiber surface contribute to 
the collection of upcoming particles. Therefore, recent studies on 
the growth of particle dendrites and the evolution of their configu- 
rations have been introduced. 


23093 (EPRI-CS—2145-SR, pp 3.55-3.56) Effect of dust 
load on the collection of an air filter. Kanaoka, 
C. (Kanazawa Univ., Japan). Dec 1981. NTIS, PC A17/MF 
AOl1. Order Number 'D 2902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

, Growing process of particle dendrites on a fiber and time 
dependency of a single fiber collection efficiency under dust loaded 
condition were studied using Monte Carlo simulation technique. 
Fairly good agreements in shapes of dendrites and in collection effi- 
ciency were obtained with experimental observations. 
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23094 (EPRI-CS—2145-SR, pp 4.37-4.53) Fugitive parti- 
cle control by charged spray ie, Calvert, S.; Yung, 
S.C. (Air Pollution te By Inc., -—_> Diego, CA). Dec 
1981. NTIS, A17/MF AOl Number 
DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

° Controlled disposal of fugitive particles is the permanent 
way to control fugitive particle emissions, because it precludes the 
of particles. This technique involves gathering and con- 
veying the fugitive emissions to conventional control devices. Pres- 
ent methods used to contain fugitive emissions, such as total build- 
ing enclosure and evacuation, or secondary hooding at the local 
source of emissions, are ineffective and costly. The SCAT (Spray, 
Charging, and Trapping Scrubber) system is a novel, controlled dis- 
posal scrubber system for controlling industrial process fugitive 
emissions. It uses air curtain(s) and/or air push jet(s) to contain, 
divert, and convey fugitive particles into a fine particle scrubber. 
The SCAT system uses water sprays (which may be charged) for 
removing particles entrained in the gas stream. The most important 
features which suit it to fugitive particle emisson control are: 1. 
Minimum use of solid boundaries; enabling access to the source; 2. 
Air curtains and/or air push jets to contain, divert, and convey the 
fugitive particles. Minimum use of duct work or hooding; 3. Can 
deflect crosswind; 4. Can contain hot buoyant plumes; 5. Unobtru- 
sive; 6. Portable; and 7. Traps particles and removes rather than de- 
positing them at the source site. This paper presents research results 
on charged spray scrubber performance. 


23095 (EPRI-CS—2145-SR, pp 5.1-5.10) Application * 
precharger in electrostatic precipitators. Masuda, S.; 

A.; Nakatani, H. (Univ. of Tokyo, Japan). Dec 1981. NTIS. 
PC A17/MF AO1. Order Number DE82902224. 

From US/Japan seminar on eatin and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

‘ The effect of prechargers on the collection performance of 
an ESP is tested using Boxer-Charger Mark III with a special inter- 
est in their combination with pulsed collection fields collecting high 
resistivity fly-ash. Tests are made in a laboratory race-track system 
comprising three collection fields, each having two ducts with 30 
cm duct-spacing and 50 cm length in gas flow direction. Two 
Boxer-Chargers are used, one being installed in the inlet-duct, and 
another located in the interfield section between the first and 
second collection fields. The dust penetration is measured at the 
outlet with the number of collection fields changed from upstream 
side so that its decay with increasing length of the collection field 
can be investigated. The gas temperature is ca. 100° C, and dust re- 
sistivity in the range of 10" to 10’* ohm-cm to cause a severe back 
discharge in a conventional ESP. It is found that the penetration 
shows an exponential decay with increasing length under back dis- 
charge condition, confirming the validity of Deutsch equation. The 
precharging of dust results in a substantial increase in the apparent 
migration velocity of dust, as high as 2.4 times of its original value, 
in the succeeding collection field. However, it drops to its original 
value from the next collection field on. This indicates the enhanced 
particle charge becomes diminished by positive ions from back dis- 
charge to its equilibrium value specific to individual back discharge 
condition. By applying pulse voltage to the collection fields, super- 
imposed to de voltage, the apparent migration velocity becomes 1.6 
times as high, and the additional use of Boxer-Charger in front of 
each collection field makes it as high as 2.9 times of its original 
value which corresponds to the migration velocity under no back 
discharge condition. 


23006 GHPRI-CS—2145-52. PP 7.1-7.10) Concentration 


of airborne particles tals. Hayakawa, I.; Fujii, S. 
(Tokyo Inst. of Tech., "Japa. Dec 1981. NTIS, PC A17/ 
MF AO1. Order Number 82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

The concentration of airborne particles in hospitals is consid- 
ered as one of the hygienically important factors to estimate the 
quality of indoor environment. We have been conducting surveys 
in large hospitals since 1976. This report presents measuring system, 
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surveys in hospitals and some discussions about results of surveys. 
Automatic measuring system, capable of measuring and recording 
concentrations of airborne particles greater than various diameters 
simultaneously and continuously, is introduced. Using three sets of 
the system, surveys in five large hospitals are conducted. E- 
Hospital's surveys carried out in fall and summer seasons are 
mainly reported. Some discussions such as change of concentration, 
size distribution, classification through correlation and concentra- 
tion level and range, are presented in this report. 


— ape ay pp 7.11-7.16) Studies on air- 
borne particles and bacteria in hospi Tsuzuki, M.; Taka- 

hashi, Y. (Univ. of Tokyo Hospital, Japan). Dec 1981. 

NTIS, PC A17/MF AOl1. Order Number DE82902224. 

From US/Japan seminar on measurement and control of par- 
ticulates generated from human activities; Kyoto, Japan (11 Nov 
1980). 

In general, it is quite important to keep air clean in hospitals, 
in order to protect patients and medical personnel from hospital in- 
fection. In newly built hospitals many kinds of complete air condi- 
tioning system are equipped for control of air contamination. From 
this point of view, we compared the level of air cleanliness in five 
hospitals. They were T Hospital with an old type air conditioning 
system, and N, J, K and S Hopsitals which have complete air con- 
ditioning systems with several different grades of air filtering sys- 
tems. Airborne particles were examined by light-scattering measure- 
ment with a newly developed apparatus for data analysis. Airborne 
bacteria were sampled using a slit sampler method. The number 
and identified species of airborne bacteria were compared in several 
departments of hospitals. 


23098 (GPO—62-841) Effects of carbon dioxide buildup 
in the atmosphere. (Committee on Energy and Natural Re- 
sources (U.S. Senate), Washington, DC). 1980. 344p. Com- 
mittee on Energy and Natural Resources, US Senate, Wash- 
ington, DC. 

The extent to which the burning of fossil fuels contributes to 
the greenhouse effect is examined as well as other sources of 
carbon dioxide in the atmosphere and the effects on climate, envi- 
ronment and society. Physical processes important for climate and 
climate modeling and the validity of the models is assessed. Particu- 
lar attention is given to atmospheric warming and the snow-ice ef- 
fects. The need for international efforts to consider the global ef- 
fects of carbon dioxide and the possibilities for avoiding or reduc- 
ing them is expressed. 


23099 (PB—81-243180) Carbon monoxide and non-FTP 
(federal test procedures) ambient temperature. Technical 
report. Bruetsch, R.I. (Environmental Protection Agency, 
= Arbor, MI (USA)). Feb 1981. 90p. NTIS, PC A05/MF 

The objectives of this report were to summarize the availa- 
ble information regarding motor vehicle emissions under non-FTP 
temperature conditions, investigate ambient air quality data to de- 
termine the extent to which CO emissions must be reduced to 
achieve ambient air quality standards, evaluate vehicle test data 
under non-FTP temperature conditions, estimate the difference be- 
tween in-use vehicle emission levels and certification laboratory 
emission levels, and make conclusions and recommendations based 
on these objectives to provide a baseline from which to consider 
the need for development of regulations or guidelines for motor ve- 
hicle operation under non-FTP temperature conditions and future 
testing procedure revisions. 


23100 (PB—81-807489) Gas scrubbers used in pollution 
control. 1976-February, 1981 (citations from the American 
Petroleum Institute). Report for 1976-Feb 81. (National 
Technical Information Service, Springfield, VA (USA)). Jul 
1981. 309p. NTIS PC NO1/MF Nol. 

The citations from a worldwide literature survey relate to 
particle and gas scrubbers. The reports discuss design, performance, 
gas flow characteristics, and chemistry of the pollutants. Pollution 
control of SO2, NOx, CO, CO2, hydrocarbons, and particles is con- 
sidered. (This updated bibliography contains 302 citations, 53 of 
which are new entries to the previous edition.) 
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23101 (PNL-SA—9346) Ambient airborne-solids concen- 


Hanford, Washington 
pling sites subsequent to the Mount St. Helens eruption. 
Sehmel, G.A. (Pacific Northwest Lab., Richland, WA 

SA)). Jun 1981. Contract AC06-76RL01830. 19p. 
CONF-8108100—1). NTIS, PC A02/MF AOl. Order 
Number DE82004005. 

From 3. scientific assembly of the International Association 
of Meteorology and Atmospheric Physics; Hamburg, F.R. Ger- 
many (17 Aug 1981). 

A major eruption of Mount St. Helens, state of Washington, 
USA, occurred on May 18, 1980. The resulting volcanic ash plume 
was transported to the east. The Hanford area, northwest of Rich- 
land, Washington, was within the southern edge of the fallout 
plume. Airborne solid concentrations and airborne particle size dis- 
tributions were measured at two sites in the Hanford area, a south- 
ern and northern site. During the initial sampling day (May 19), the 
average concentration for respirable particles, < 5.5-4m diameter, 
was 1430-yg/m° at the southern site; the total collection was 2610- 
pg/m*. The respirable content of the total airborne solids was 55%. 
At both sites average airborne solid concentrations decreased to 10- 
to 20-ug/m* in December. 


23102 (UCID—19155) Service life of respirator car- 
tridges for formaldehyde. Nelson, G.O.; Carlson, G.J.; John- 
son, J.S. (Lawrence Livermore National Lab., CA (USA)). 
20 Nov 1981. Contract W-7405-ENG-48. 8p. NTIS, 
A02/MF AO1. Order Number DE82005111. 

To date there is no NIOSH-approved air-purifying respirator 
which will effectively remove formaldehyde gas. Because of 
formaldehyde’s high vapor pressure, service life values calculated 
using the adsorption isotherm and Wheeler equations indicate that 
organic vapor cartridges containing activated carbon will last less 
than 10 minutes at concentrations greater than 10 ppM. Studies 
were initiated to identify a suitable sorbent for this potentially dan- 
gerous material. The project involves the following steps: develop a 
method for producing relatively high concentrations (20 ppM) of a 
formaldehyde test mixture; verify this test concentration using the 
NIOSH-approved chromotropic acid wet chemical technique; and 
survey a wide variety of sorbents, both plain and impregnated, in 
hopes of identifying a suitable air-purifying cartridge for formalde- 
hyde. A dynamic formaldehyde generation system was fabricated in 
which formaldehyde was produced by continuously injecting for- 
malin using a syringe pump. The concentration was monitored 
using an infrared analyzer and checked using the chromotropic acid 
technique. Twenty-five cartridges were tested for service life at 
concentrations of formaldehyde gas from 7.1 to 14.8 ppM. Acid gas 
cartridges and those containing Pittsburgh FCA or ASC showed 
superior service life. 


23103 (UCRL—53233) Analysis of the atmospheric aero- 
sol size distribution information retrievable from near-limb 
angular radiance measurements taken on Mauna Loa, Hawaii. 
Grant, K.E. (Lawrence Livermore National Lab., CA 
(USA)). Dec 1981. Contract W-7405-ENG-48. 160p. NTIS, 
PC A08/MF A0O1. Order Number DE82005999. 

Thesis. 

Angular radiance measurements of the near-limb solar aure- 
ole were analyzed for information regarding the light-scattering 
aerosol particles in the atmospheric column above Mauna Loa, 
Hawaii. The Mauna Loa Observatory, located at 19° 33’ N latitude, 
155° 35’ W longitude, and 3460 metres elevation, is in unpolluted 
air above the easterly trade wind inversion and has been designated 
as a site for the Geophysical Monitoring for Climatic Change 
(GMCC) program. Circumsolar radiance and polarization meas- 
urements have been collected on Mauna Loa since 1963 by the 
High Altitude Observatory (HAO), National Center for Atmos- 
pheric Research (NCAR) as part of a program for the daily obser- 
vation of the solar corona. Strip charts containing radiance meas- 
urements made from January 1976 through June 1978 were made 
available for this study. By the use of Mie scattering theory, gener- 
alized to treat the sun as a finite diameter light source with limb- 
darkening, a theoretical scattering matrix was calculated for obser- 
vation angles between 17’ and 300’ measured from the center of the 
solar disk, and aerosol size parameters (27r/lambda) between 10 
and 300. An information content criterion is presented, based on the 
expected relative norm of the measurement errors and on the eigen- 
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values of the radiance covariance matrix of the scattering matrix. 
The observed aureole radiance gradients and two test gradients 
were inverted to obtain aerosol size distributions using a con- 
strained linear inversion algorithm. 


23104 


ao. Leifer, R. 

hliffe, L.; Fisenne, I.; Franklin, ; 

M.; W.; Mroz, E; Cahill, T. Science (Washington, 
D. C): 214: 904-907(20 Nov 1981). 

Gas measurements made in the stratospheric plume from the 
eruption of Mount St. Helens on 18 May 1980 were not consistent 
with a reported large injection of radon-222 into the atmosphere. 
No enrichment in the volatile element polonium was found in filter 
samples, and the ratio of polonium-210 to lead-210 was not different 
from background values. Data obtained with an experimental im- 
pactor, flown shortly after the eruption, showed an increase of 10° 
in the stratospheric number concentration of submicrometer sulfate 
particles compared to concentrations before the eruption. 


23105 Modified pararosaniline method for the determina- 
tion of in air, Miksch, R.R.; Anthon, D.W.; 
Fanning, L.Z.; Hollowell, C.D.; Revzan, K.; Glanville, J. 
(Lawrence Berkeley Lab., CA). Analytical Chemistry; 53: 
No. 13, 2118-2123(Nov 1981). Contract W-7405-ENG-48. 

A modified iline colorimetric method for more pre- 

cise determination of formaldehyde in aqueous solution is described. 
Unlike earlier methods, the use of hazardous mercury reagent is not 
required. The optimization of reagent concentrations, the effect of 
varying temperature, and potentially interfering compounds are re- 
ported. Comparative data on the analysis of aqueous formaldehyde 
solutions shows that the modified pararosaniline method is more 
sensitive, more reproducible, and easier to use than the widely ac- 
cepted chromotropic acid method. The slopes of the calibration 
lines are 0.533 AU mL pg™! (absorbance units per (microgram per 
milliliter)) for the pararosaniline and 0.233 AU mL pg™ for ond 
motropic acid. Both methods were used to determine indoor for- 
maldehyde levels in two energy-efficient homes, and the findings 
are compared. 
23106 Industrial hygiene study at the Anvil Points oil 
shale facility. Garcia, L.L.; Schulte, H.F.; Ettinger, H.J. 
(Los Alamos National Lab., NM). American Industrial Hy- 
giene Association Journal; 42: No. 11, 796-804(Nov 1981). 

An industrial study was performed at the Department of 
Energy Anvil Points Oil Shale Mine and Retorting Facility near 
Rifle, Colorado. This study considered the potential industrial hy- 
giene problems associated with the Paraho direct combustion re- 
torting process and the related mining, crushing, disposal, and aux- 
iliary operations. Air samples did not indicate any personal expo- 
sures in excess of existing industrial hygiene standards. However, 
area sampling did show that some operations would present signifi- 
cant exposures to some employees should such employees work full 
time in these areas. Commercial scale operations will require indus- 
trial hygiene control measures to control these potentially hazard- 
ous situations. 


23107 Generation of respirable glass fiber aerosols using 


a fluidized bed aerosol generator. Carpenter, R.L.; Pickrell, 
J.A.; Mokler, B.V.; Yeh, H.C.; DeNee, P.B. (Lovelace Bio- 
medical and Environmental Research Inst., Albuquerque, 
NM). American Industrial Hygiene Association Journal; 42: 
No. 11, 777-784(Nov 1981). Contract AC04-76EV01013. 

A fluidized bed aerosol generator was used to produce respi- 
rable aerosols containing predominately single glass fibers. Two 
fiber types were aerosolized, a large diameter commercial insulation 
fiber and a smaller diameter experimental glass fiber. Aerosols pro- 
duced by the fluidized bed generator were characterized as to con- 
centration, fiber length and fiber diameter using scanning electron 
microscopy. A point-to-plane electrostatic precipitator used to col- 
lect fibers was found to preferentially deposit fibers > 0.1 microm- 
eter in diameter at an angle to the collection surface. A method to 
eliminate this sampling artifact is described. Generator operating 
parameters were found to influence the characteristics of the aero- 
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sol produced. For the smaller fibers, increasing the air flow 
through the generator from 25 to 45 liters/minute decreased the 
median aerosolized fiber length from 7.2 to 5.9 micrometers but did 
not alter fiber diameter (0.2 micrometers). Aerosol output from the 
generator varied from 2.1 to 4.0 mg/min as the generator flow rate 
varied from 25 to 38 liters/minute. Increasing the bed volume from 
100 to 200 milliliters increased the aerosol output from 1.4 to 4.2 
mg/min under constant air flow conditions. The aerosol produced 
changed slowly with time. The median length decreased from 6.9 
to 4.7 micrometers in 28 minutes and the aerosol output dropped to 
a u of 10% of its initial value after 15 minutes of operation. 
This output level persisted for at least 100 minutes. 


23108 Atmospheric trace gas measurements with a new 
clean air sampling system. Leifer, R.; Sommers, K.; Guggen- 
heim, S.F. (Environmental Measurements Laboratory .S. 

ent of Energy, New York, NY 10014). Saad 
Research Letters; 8: °. 10, 1079-1082(Oct 1981). 

The development of a new clean air sampling system for the 
Department of Energy's WB-57F aircraft has allowed the analysis 
of CClsF (Fluorocarbon-11), CCkF: (Fluorocarbon-12), CHCIF: 
(Fluorocarbon-22), C2ChFs (Fluorocarbon-113), CH, CO, COs, 
N20, CHsCl, CCl, CHsCCls, OCS and SF in tropospheric and 
stratospheric samples. Samples collected during the interception of 
the plume from the eruption of Mount St. Helens indicate that OCS 
was injected into the stratosphere during the eruption. A large CO, 
gradient was found at 19.2 km on this flight. 


yl Comparison of Gaussian plume ee 
tration predictions using huber’s building wake effects 
ment with Rancho Seco observations. Miller, C.W. Oak 
Ridge National Lab., STN. 2S. 248-249 of Fifth symposium 
on turbulence, diffusion, . Boston, MA; 
a Meteorological Society (1981). Contract W-7405- 
A series of atmospheric diffusion tests involving gaseous 
tracers released from three heights (0 m, 16.5 m, and 43 m) at the 
Rancho Seco nuclear power plant have been documented by the 
National Oceanic and Atmospheric Administration Air Resources 
Laboratory. Their report includes a comparison between observed 
ground level tracer concentrations out to 800 m downwind of the 
release point and Gaussian plume model predictions based on unad- 
justed Pasquill-Gifford (PG) dispersion parameters. For ground 
level releases, Start et al. also made predictions using the PG dis- 
person parameters adjusted to incorporate an effect due to the 
cross-sectional area of the building. The present study compares 
Rancho Seco observations with predictions using other adjustments 
to the PG dispersion parameters. 


23110 Sulfur and nitrogen compounds in urban aerosols. 
Tanner, R.L. (Brookhaven National Lab., Upton, NY). 
Annals of the New York Academy of Sciences; : 39-49(15 
May 1980). Contract EY-76-C-02-0016. 

Researchers report in this paper some of the results for sul- 
fate, nitrate, and related ionic species taken from a detailed chemi- 
cal and meteorolgical data base that has been accumulated for the 
New York subregion since 1976 and that is generally referred to as 
the New York Summer and Winter Aerosol Studies. Researchers 
then describe some of the experimental advances in sampling and 
analysis of aerosol sulfur and nitrogen compounds and related gases 
that offer promise for measurement of all components of the atmos- 
pheric sulfate-nitrate-SO2-NO/sub x/-NHs system with time resolu- 
tion of a few minutes. Additional analytical methodologies for re- 
duced sulfur compounds in aerosols, and for H2S and othe sulfur- 
containing gases of biogenic origin, have been developed but are 
outside the scope of this paper. 


23111 Polyaromatic hydrocarbons in aerosols over Lake 
Michigan, fluxes to the ee Strand, J.W.; Andren, A.W. 
(Univ. of Wisconsin, Madison). pp 127-137 of Polynuclear 
aromatic hydrocarbons: chemistry and biological effects. 
Bjoerseth, A.; Dennis, A.J. (eds.). Columbus, OH; Battelle 
Press (1980). 

From 4. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (2 Oct 1979). 

Research shows that the atmosphere is a source of polycy- 
clic aromatic hydrocarbons to Lake Michigan. Observations of 
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aerosol particles provided a link between anthropogenic aerosols 
and deposition of these particles to the lake surface. Measurements 
of sampled aerosols identified twelve PAH. (JR) 


23112 Influence of chronic air pollution on mineral cy- 
cling in forests. Zinke, P.J. (Univ. of California, Berkeley). 
pp 88-99 of Effects of air pollutants on Mediterranean and 
temperate forest ecosystems. Berkeley, CA; Pacific South- 
west Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

This paper reviews the literature concerning the impact of 
chronic air pollution on mineral element cycling in forests. The 
concept involves the forest trees taking up essential and other ele- 
ments from the soil and surrounding environment eventually to 
return them to the soil upon mortality and decay. Chronic pollut- 
ants are considered in the context of this cycling as another form of 
elemental addition to the site subject to cycling in the same manner. 
The review is organized to assess the addition of the major ele- 
ments, carbon, nitrogen, and sulfur, and the trace metallic elements. 
In addition, pollutant effects upon the ecosystem living components 
in terms of producers and decomposers are considered along with 
potential changes in the redox and ph state of the different portions 
of the forest. Some original data on foliar composition of Big Cone 
Spruce (Pseudotsuga macrocarpa (Vasey) Mayr) in relation to pol- 
lution exposue, and the evaluation of a soil subject to increments of 
hydrogen in simulated acid rain leaching are presented. 


23113 Forest genetics and air pollutant stress. Bialobok, 
S. (Inst. of Dendrology, Kornik, Poland). pp 100-102 of Ef- 
fects of air pollutants on Mediterranean and —y te 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

The breeding of trees, particularly conifers, for cultivation in 
regions under the influence of industry is of considerable economic 
importance. The role of genetic polymorphism in the process of ad- 
aptation to such environments is discussed. Results are presented of 
research on the genetic variability in Scots pine populations grow- 
ing under the influence of industry and in regions free of gaseous 
pollution. Methods of selecting tree populations tolerant to industri- 
al emissions are discussed aimed at the indentification of genetic 
markers of tolerance. 


23114 NO formation and reduction in fluidized bed com- 
bustion of coal. Beer, J.M.; Sarofim, A.F.; Lee, Y.Y. (MIT, 
Cambridge, Mass, USA). pp 942-956 of Proceedings of 6th 
international conference on fluidized bed combustion. Wash- 
ington, DC; Department of Energy (1980). 

From 6. international conference on fluidized bed combus- 
tion; Atlanta, GA, USA (9 Apr 1980). 

The relatively low NO/sub x/ emission is described as a spe- 
cial combination of NO forming and reducing processes in the 
fluidized bed combustors. The interest discussed is in the quantita- 
tive description of these processes in a mechanistic mathematical 
model. The purpose of the present study is to develop a mechanis- 
tic NO/sub x/ model based on considerations of the evolution and 
subsequent transformations of fuel-nitrogen leading to the formation 
of NO/sub x/, N/sub 2/ and NH/sub 3/ as products. 


23115 Sulfur capturing effectivity of limestones and dolo- 
mites in fluidized bed combustion. Muenzer, H.; Bonn, B. 
(Bergbau-Forsch, Essen, Ger). pp 997-1003 of Proceedings 
6th international conference on fluidized bed combustion. 
Washington, DC; Department of Energy (1980). 

From American Nuclear Society conference; Las Vegas, 
NV, USA (3 Feb 1980). 

The use of limestone or dolomite as a sulfur capturing addi- 
tive in fluidized bed combustion (FBC) is described as a well estab- 
lished technique and its efficiency as one of the advantages of FBC 
over conventional combustion technology. A formal relationship 
between porosity or any other characteristic property and sulfur 
capturing effectivity of the additive is discussed. This work de- 





scribes guidelines for the selection of natural additives in technical 
scale fluidized bed combustors. 
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TO CITATION(S) 21943, 23040, 23104, 23137, 23138, 23139, 


REFER ALSO 
23370, 23514 


23116 (AD—252267) Operations of the fallout group of 
project 50.3. Richards, W.J.; Watson, B.F. (Army Electron- 
ics Labs., Fort Monmouth, NJ (USA)). 15 Aug 1960. 10p. 
NTIS, PC A02/MF AOl1. 

The Fallout Group was a part of Project 50.3 at Operation 
Plumbbob, held in Nevada from April to September, 1957. The fall- 
out group was engaged in evaluating, under field conditions, the 
Signal Corps method of fallout prediction. The group collected the 
meteorological data necesary to make fallout forecasts, and made 
plots on a daily basis for each currently scheduled shot. Other 
duties included conferences and liaison activities. The Signal Corps 
method of fallout prediction is found to have several shortcomings 
despite its numerous virtues. The dose rates forecast by the Signal 
Corps method are compared with the observed dose rates by means 
of contour charts and graphs of dose rate versus distance along the 
hot line. 


23117 (AD—361836) Distribution and intensity of fallout. 
Final report. Steton, R.L.; Schuert, E.A.; Perkins, W.W.; 
Shirasawa, T.H.; Chan, H.K. (Naval Radiological Defense 
Lab., San Francisco, CA (USA)). Jan 1956. 172p. NTIS, PC 
A08/MF A011. 

The objective of this project was to document the distribu- 
tion and intensity of fallout from all shots at Operation CASTLE. 
Data were obtained for Shots 1, 2, 3, 4, and 6 by use of land sta- 
tions, anchored lagoon stations, and free-floating sea stations. A 
complete analysis of the Shot 1 fallout to 300 nautical miles down- 
wind including the development of an experimental model based on 
fallout particle trajectories is presented as well as data on Shot 2 
fallout to 50 nautical miles downwind and the close-in fallout from 
Shots 3, 4, and 6. 


23118 (AD-A—102090/8) Environmental monitoring for 
gamma radiation at the Naval Research Laboratory-1980, In- 
terim report. King, K.J. (Naval Research Lab., Washington, 
DC (USA)). 17 el 1981. 10p. NTIS, PC A02/MF A0l. 

The gamma radiation levels at the Naval Research Labora- 
tory were monitored during the calendar year 1980 at the perimeter 
of the Laboratory as well as areas where sources of radiation were 
used or stored. The measurements were made using CaSo4: Dy 
Thermoluminescent dosimeters which were determined to have a 
reproducibility of + or - 6% (1 S.D.) for each individual dosimeter 
disc. The results show that the Laboratory has met the require- 
ments of the applicable regulations for radiation levels at an unres- 
tricted area. 


23119 (AD-A—102518/8) Emergency protection from 
aerosols, Cristy, G.A.; Chester, C.V. (Oak PRidge National 
Lab., TN (USA). Jul 1981. 52p. NTIS, PC A04/MF AO1. 

Expedient methods were developed that could be used by an 
average person, using only materials readily available, to protect 
himself and his family from injury by toxic (e.g., radioactive) aero- 
sols. The most effective means of protection was the use of a 
household vacuum cleaner to maintain a small positive pressure on 
a closed house during passage of the aerosol cloud. Protection fac- 
tors of 800 and above were achieved. 


23120 (DOE/EML—397) Radon measurement intercom- 
parisons at EML. Fisenne, I.M.; George, A.C.; McGahan, 
M. (Department of Energy, New York (USA). Environ- 
mental Measurements Lab.). Oct 1981. 18p. NTIS, PC A02/ 
MF AO1. Order Number DE82004745. 

This report summarizes the results of two radon intercom- 
parison exercises among groups from the National Laboratories, the 
Environmental Protection Agency, the Bureau of Mines, the Na- 
tional Bureau of Standards, the Department of Energy and its con- 
tractors and university centers. The results indicate reasonable 


agreement among the participating groups in measurements of ele- 
vated radon concentrations. With continued cooperation, in the 
future the intercomparison exercises will be expanded to include 
measurements at environmental levels. 


23121 (EML—395, pp I.15-1.29) Measurements of fission 

concentrations in surface air at Bombay, India, 
during the period 1975-1981, C.D.; Rangarajan, C.; 
Menon, M.R. (Bhabha prety esearch ‘Centre, Bombay, 
India). 1 Nov 1981. NTIS, PC All1/MF A0Ol. Order 
Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 

Measurements on airborne fallout radioactivity for the 
period 1975 up to the middle of 1981 are given. Normally, these 
measurements are confined to Bombay, but after nuclear tests, some 
of the other stations where these measurements were carried out in 
previous years are operated for some time to study the levels of 
fresh activity. The levels of the long-lived fission products Ce, 
1°6Ru and ™7Cs, and the short-lived fission products Zr and 
Ba, were measured, whenever they could be detected following 
nuclear tests, and tabulated. The data indicate that the activity 
varies by large factors from tests of similar yield, depending on the 
meteorological and other conditions. It was determined that the 
travel time for the Chinese test debris from Lop Nor, China to the 
West-coast of India is 14 to 16 days. 


23122 (EML—395, pp 1.63-1.72) Worldwide deposition of 
Sr through 1980. Toonkel, L.E. (Environmental Meas- 
urements Lab., New York, NY). 1 Nov 1981. NTIS, PC 
Al11/MF A01. Order Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 

The total deposition of Sr on the surface of the earth 
during 1980 was 41 kilocuries. The worldwide cumulative deposit 
decreased to about 10.6 megacuries. Large uncertainties in meas- 
ured current deposition amount result in an overestimate of total 
deposition. As expected, however, the total annual deposition for 
1980 was still the lowest measured to date. The Chinese nuclear 
detonation of 16 October 1980 had no impact on the amount of 
1980 deposit but is expected to make the total annual deposition for 
1981 higher than the amounts measured during 1979 or 1980. 


23123 (EML—395, pp_ II.12-II.99) Project AIR- 
STREAM: radioactivity in the lower stratosphere. Leifer, R.; 
Toonkel, L.; Larsen, R. (Environmental Measurements 
Lab., New York, NY). 1 Nov 1981. NTIS, PC All/MF 
A01. Order Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 

Project Airstream is a study of radioactivity and trace gases 
in the lower stratosphere employing the WB-57F aircraft as a sam- 
pling platform. Radioactivity data are reported for the missions 
flown in July 1979, April 1980, July 1980 and October 1980. 
Gamma measurements were made on 7Be, Zr, '°7Cs, and ‘Ce; 
radiochemical analyses were performed for ®Sr, **Pu and *Pu, 
and 7!°Pb. (JGB) 


23124 (EML—395- APP.» pp A.1-A.78) Quarterly ®Sr 
deposition at world land sites: Appendix A. Toonkel, -i 
(Environmental Measurements Lab., New York, NY). 
Nov 1981. NTIS, PC A16/MF "AOI. Order Number 
DE82006824. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

The results of quarterly ®Sr fallout sampling data at 75 sites 
beginning in 1976 are presented. Of the 75 sites for which data are 
reported, the monthly collections at 67 sites are composited and 
analyzed quarterly starting with the July 1976 samples. Data re- 
ported for the first half of 1976 at these sites as well as for the 
whole year at New York City and through June 1977 at the Aus- 
tralian sites, are quarterly results obtained by summing the monthly 
data. As of July 1977, the Australian sites have changed over to 
quarterly collection. The collections are made using either high- 
walled stainless steel pots with exposed areas of 0.076 square meters 
or plastic funnels with exposed areas of 0.072 square meters to 
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which are attached ion-exchange columns. A few sites which were 
established as part of a precipitation chemistry network use plastic 
pots with an area of 0.064 square meters for collection. As an exam- 
ple of deposition patterns in the Northern Hemisphere, the quarter- 
ly Sr data for New York City are shown in graph form. Calculat- 
ed values of concentrations of “Sr in precipitation are given in 
units of pCi of Sr per liter. The precipitation in centimeters and 
the Sr deposition in millicuries per square kilometer is given for 
each quarter where data are available. 


23125 oe pp C.1-C.205) te 
and trace elemen in surface air: Appendix C. Feely, H.; 
Toonkel, L.; R. (Environmental Measurements 
Lab., New York, NY). 1 Nov 1981. NTIS, PC Al6/MF 
AO1. Order Number DE82006824. 

In Appendix to Environmental Measurements Laboratory. 
Environmental report. 

Since January 1963, the Environmental Measurements Labo- 
ratory (EML), formerly the Health and Safety Laboratory 
(HASL), has been conducting the Surface Air Sampling Program. 
This study is a direct outgrowth of a program initiated by the US 
Naval Research Laboratory (NRL) in 1957 and continued through 
1962. The primary objective of this program is to study the spatial 
and temporal distribution of specific natural and man-made radioi- 
sotopes, and of trace elements in the surface air. Other special stud- 
ies of surface air contamination have been performed during the 
course of the program. 


23126 Variations in radon working level with household 
conditions in a single family residence. Siegel, J.M.; Weth- 
ington, J.A. Jr. (Florida Univ., Gainesville (USA). Dept. of 
Nuclear ering). Health Physics; 40: No. 3, 391- 
394(Mar 198 

Because of the large areas of reclaimed phosphate mining 
land in Florida, studies have been undertaken to investigate the ra- 
diological impact to persons living in structures built on such land. 
This note documents the variation of working level with household 
conditions in an occupied dwelling. Radon flux, the source term for 
working level, was also measured. A ‘y survey was done to test for 
areas of unexpected high radioactivity. 


23127 Four factor model for estimating human radiation 
exposure to radon daughters in the home. McCullough, R.S. 
vironmental Health Directorate, Ottawa, Ontario 
Canada). Statistics and Data i .); Letourneau, 
G.; Waight, P.J. (Environmental Health Directorate, 
Ottawa, Ontario (Canada). Radiation Protection Bureau). 
Health Physics; 40: No. 3, 299-305(Mar 1981). 

This model is intended to represent the exposure received by 
individuals who spend any part of their day in a private home. Var- 
iables are defined to represent (1) different human groups, (2) base- 
ment and other levels in a house, (3) the four seasons of the year, 
and (4) activities within the home. The model is extremely flexible 
and appears to be applicable to other exposure circumstances. The 
number and definition of each of the variables can be changed 
easily. 


23128 Nature of unattached RaA (?!*Po) particles. Busi- 
gin. A.; van der Vooren, A.W.; Babcock, J.C.; Phillips, 
R. CE, (Torosto rhe we. a (Canada). Dept. of ‘Chemical 
emis’ Health Physics; 40: 
Neos 3, “333. 3(M: ar 1981). ia 

Careful measurement of the diffusion coefficient of RaA 
shows that it is a function of the length: flowrate ratio of the diffu- 
sion tube used (or of age) and leads to the conclusion that there is 
no single diffusion coefficient for RaA, and to the hypothesis that 
the diffusivity depends upon the chemical nature of the reaction 
product formed between RaA and the gaseous environment. In 
agreement with this hypothesis, the electrostatic collection efficien- 
cy of RaA in atmospheres of various gases correlates with the ion- 
ization potential of the gases. There is a clear need to investigate 
further the chemistry of radon daughters in order to understand 

their dosimetry and deposition in the human lung. 
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5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 21076 


5006 Regulations 


REFER ALSO TO CITATION(S) 21164, 22025, 22032 
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REFER ALSO TO CITATION(S) 21225, 23221 


23129 Effect of water potential on decomposition process- 

es in soils. Sommers, L.E.; Gilmour, C.M.; Wildung, R.E.; 

Beck, S.M. pp 97-117 of Water potential relations in soil mi- 

oo ee Madison, WI; Soil Science Society of America 
1 , 

The objective of this paper will be to summarize the limited 
information available on the effect of water potential on the degra- 
dation in soil of organic compounds including soil organic matter, 
plant residues, synthetic organic chemicals, and waste materials, 
and to present approaches developed for modeling the influence of 
soil moisture on decomposition processes. 


23130 Fluctuations and stability in climax shrub and 
woodland vegetation of the Mojave, Great Basin and transi- 
tion deserts of southern Nevada. Beatley, J.C. (Univ. of Cin- 
cinnati, OH). Israel Journal of Botany; 3: 149-168(1979). 

Woody vegetation was documented over a 12-year period, 
and rainfall through 10 years of the period, in 56 climax shrub and 
woodland communities in the Mojave, Great Basin and transition 
deserts of the Nevada Test Site in southern Nevada. Line intercep- 
tion data (335 m) were collected in each community in 1963, during 
a period of below-average rainfall, and again in 1975 along the 
same sampling lines, by the same method and observer. From sum- 
maries of the data for all sites and from data for individual sites, at 
the end of the 12 years which included periods of unusually high 
rainfall, there were consistent increases in numbers of shrubs and 
trees, mean height and percentage cover, and decreases in propor- 
tions of dead plants in the populations; but, neither the qualitative 
species composition nor the relative proportions of the species 
changed. From the data it is predictable that during the recurring 
dry/moist cycles in desert regions there is a high rate of turnover 
in the shrub component of the climax vegetation. Plant fluctuations 
were closely correlated with regional and site rainfall fluctuations 
of the period. The magnitude of the fluctuations was within the 
range necessary for continuing stability of all the communities and 
populations of woody species in the three desert areas. 


23131 Dynamics and comparative statics of mutualistic 
communities. Travis, C.C.; Post, W.M. III. (Oak Ridge Na- 
tional Lab., TN). Journal of Theoretical Biology; 78: 553- 
571(1979). 

The sensitivity of mutualistic communities to perturbations 
from equilibrium is examined, and the factors which regulate this 
sensitivity are discussed in both biological and mathematical terms. 
The response of equilibrium population densities to changes in envi- 
ronmental and biological parameters is also investigated. These in- 
vestigations are then extended to include communities which allow 
for a limited form of competition. The results are discussed in terms 
of the familiar two species Lotka-Volterra equations. 


23132 (INIS-mf—6667, pp vp) Effect of Araxa rock- 
phosphate and simple superphosphate on some physico-chemi- 
cal properties and on the available residual P of an oxic Pa- 
leudalf. Urqui C, S. (Universidad Nacional Agraria la 
Molina, Lima (Peru )); Reichardt, K.; Libardi, P.L. (Centro 
de i Nuclear na A cultura, Piracicaba (Brazil)). 
[nd]. (In Portuguese). Dep. S (US Sales Only). 
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In Fertilizer balance in the soil-plant system. Final Technical 


The experiment was developed using soil samples (TRE, 
Oxic Paleudalfs) from the Experimental Field Station of ESALQ, 
located in Piracicaba, SP, Brazil. This soil had received during the 
period of three years 6 ton/ha of Araxa Rockphosphate (34.6% 
POs) or 0.5 ton/ha of Simple Superphosphate (20% P2Os) while 
three crops of beans (Phaseolus vulgaris, L.) were grown. This 
greenhouse experiment had the objective of evaluating the effect of 
these fertilizer applications on some physico-chemical properties of 
the soil, and also study the residual P effect through the Olsen and 
‘A value’ methods. Results indicate that Araxa Rockphosphate 
(48.4% CaO), although applied at high rate, did not affect soil reac- 
tion. On the other hand, both fertilizers increased the exchangeable 
Ca* level in approximately 0.5 me/100 g. In short term (less than 3 
years), the response of Araxa Rockphosphate corresponded to its 
2% citric acid soluble P2O; content (4%) rather than to its total 
P.O; content. Through ‘A values’ (using KH2 **PO,) it was shown 
that the residual effect of Simple Superphosphate (108.6 Kg P2Os/ 
ha) was similar to the Araxa Rockphosphate (136.6 Kg P20s/ha), 
but these were significantly greater than the natural P content of 
the soil (54.0 Kg P20s/ha). The evaluation of available P in the soil 
(with and without fertilizer) by Olsen’s method, had and efficiency 
of 64 and 94% (respectively) as compared to the ‘A value’ method. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 20879, 20881, 21753, 23197 


23133 Evidence of modern accumulations of adsorbed sul- 
fate in an East Tennessee forested Ultisol. Johnson, D.W. 
(Oak Ridge National Laboratory, Oak Ridge, Fay Hender- 
son, G.S.; Todd, D.E. Soil Science; 132: No. 6 , 422-426(Jan 
1982). W-7405-ENG-26. 

Previous laboratory studies on sulfate content and adsorption 
in an eastern Tennessee forested Ultisol showed that, although con- 
siderable amounts of adsorbed, insoluble sulfate were present in B 
horizon samples, further accumulations into this form could not be 
induced with additional inputs. These results posed two questions 
addressed in this paper: (1) what proportion, if any, of current ad- 
sorbed, insoluble sulfate is the result of modern inputs; and (2) are 
these soils capable of further accumulation of adsorbed, insoluble 
sulfate under field conditions? Field studies, including sampling be- 
neath and adjacent to an old house, a lysimeter investigation, and 
sulfate salt application, showed that sulfate has accumulated over 
the last 80 years, is now accumulating, and can continue to accu- 
mulate at higher input levels in this soil. The discrepancies between 
laboratory and field results pose problems for easy estimation of 
sulfate adsorption capacity, and further research on the reasons for 
them is necessary. 


23134 Biogenic and abiogenic polynuclear aromatic hy- 
drocarbons in sediments from two remote Adirondack lakes. 
Tan, Y.L.; Heit, M. (Dept. of Energy, New York). Geochi- 
198) et Cosmochimica Acta; 45: No. 11, 2267-2279(Nov 
1 \ 

Sediment cores from Sagamore Lake and Woods Lake in 
New York State’s Adirondack Park, an area remote from industrial 
activities, were analyzed for polynuclear aromatic hydrocarbons 
(PAH) by high resolution gas chromatography/mass spectrometry 
(GC/MS). Their composition and distribution with depth in the 
sediment indicate that the parental PAH in the surface sediments 
are primarily produced by anthropogenic combustion of fossil fuels. 
Perylene in deep sediments is apparently transformed from natural 
precursors in the reducing environment, however, the exact precur- 
sors remain unknown. The rather even sediment distributions of the 
non-parental PAH differ from the parental, suggesting biogenic ori- 
gins. Based on their chemical structures, retene and alkylated and 
partially hydrogenated phenanthrenes are believed to be biogenical- 
ly converted from abietic acid; hydrochrysenes and hydropicenes, 
from pentacyclic triterpenes. 
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23135 Sorption properties of ealyoutions aromatic hydro- 
carbons and sediments: and substituted 
pounds. Means, J.C. (Univ. of iaryand, es ae 

sett, J.J.; Wood, S.G.; Banwart, W. S.; Khan, A. pp 
395-404 of Polynuclear aromatic h wo : chemistry 
and Molegiodt effects. Bjoerseth, A.; as AJ. (eds.). Co- 
lumbus, OH; Battelle Press (1980). 

From 4. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (2 Oct 1979). 

The study of polynuclear aromatic hydrocarbons containing 
heterocyclic atoms of nitrogen and sulfur and polynuclear aromatic 
hydrocarbons substituted with oxygen and nitrogen containing 
moieties is extended. The sorption behavior of these compounds on 
sediments which have been chemically and physically characterized 
is reported. Sorption properties of these compounds are compared 
with previous reports for normal polynuclear aromatic hydrocar- 
bons. (JR) 


Background levels of trace elements in forest eco- 
systems, Wiersma, G.B.; Brown, K.W. (Environmental Pro- 
tecion Agency, Las Vegas, NV). pp 31-37 of Effects of air 
pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
eee Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

This study was conducted as part of a project to develop a 
pollutant monitoring system for biosphere reserves. Sampling was 
carried out in the Great Smoky Mountains national Park and Olym- 
pic National Park. Results are reported for copper, lead, manga- 
nese, aluminum, calcium and phosphorus. Olympic National Park 
had much lower levels of lead and copper than Great Smoky 
Mountains National Park. Moss appeared to be a good collector for 
lead and copper. Results indicate that reference levels for trace ele- 
ments can be established for remote areas, although they cannot be 
considered true background levels. 
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REFER ALSO TO CITATION(S) 21049, 21050, 21078, 21080, 21082, 23117, 
23118, 23372, 23514 


23137 (AD—338337) Physical factors and dosimetry in 
the Marshall 


Island radiation exposures. Sondhaus, C.A.; 
Bond, V.P. (Defense Atomic Support Agency, Washington, 
DC (USA)). Dec 1955. 46p. , PC A03/MF AOl1. 

The physical factors and dosimetry of the fallout on the 
Marshall Islands from the first shot of Operation CASTLE are dis- 
cussed. Data was summarized from field Radiological Safety sur- 
veys, fallout radiochemical studies, and fallout gamma spectral 
measurements. The influence of these and other factors on an eval- 
uation of sur vey meter response and total dose estimates was con- 
sidered. Estimates of fallout duration times and energy distribution 
of the dose from a plane source were made and the effect of diffuse 
source-geometry on the depth-dose to air-dose relationship was 
considered. Superficial doses from soft gamma and beta radiation 
were also considered. 


23138 (AD—341055) Gamma radiation exposure. Report 
for March-May 1954, Dempsey, R.H.; Larrick, b.G.; John- 
son, O.E. (Army Electronics Labs., Fort Monmouth, NJ 
(USA)). 16 Mar 1959. 44p. NTIS, PC A03/MF AO1. 

The initial- and. residual-gamma radiation ex posures result- 
ing from the surface detonation of megaton-yield-range thermonu- 
clear devices were recorded in order to provide data for the deter- 
mination and evaluation of the gamma-radi ation hazards associated 
with such bursts. The following types of dosimeters were used as 
gamma radiation detectors: photographic, chemical, and Radiac Set 
AN/PDR-39. Instrument shelters were installed on reef, beach, and 
land locations to enable differentiation between initial- and residual- 
gamma exposures. Gamma-radiation ex posure measurements were 
made at known distances from ground zero for each of five shots. 
The initial-gamma data has limitations; the bulk of the data was 
completely lost due to the destruc tion of most of the initial-gamma 
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stations. A comparison of the fragmentary initial-exposure data 
with scaled data shows reasonable agreement, although there is an 
insufficient quantity of data to analyze for effective mean free 


paths. 


23139 (AD—362109) Shipboard radiological - counter- 
measure methods. Heiskell, R.H.; Black, R.H.; Crew, R.J.; 
Fuller, R.K.; Kawahara, F.K. (Naval Radiological Defense 
Lab., San Francisco, CA (USA)). 30 Jan 1959. 86p. NTIS, 
PC A0S5/MF AOl1. 

Various test surfaces and specimens were exposed on YAG- 
39 and YAG-40 to fallout from Shots Zuni, Flathead and Tewa. 
Contaminability-decontaminability (C-D) studies were conducted 
when the ships returned to Eniwetok Lagoon. Three days after 
Zuni the average reading in the nonwashdown area of the YAG-40 
was approximately 350 mr/hr and in the washdown area approxi- 
mately 90 mr/hr. When the decontamination studies were initiated, 
the average levels after Flathead were lower than those after Zuni 
by a factor of 10. The average nonwashdown reading was 35 mr/hr 
and the washdown reading, 10 mr/hr. The removal of the remov- 
able radiological protective coating (RRPC) after Zuni in the non- 
washdown area removed all but 0.5 to 8.0% of the contaminant, 
while firehosing alone left a residual of 6 to 28%. 


(AD-A—102524/6) Roscoe manual. Volume 27. 

radiation. Final report 1 Jan 76-30 Jun 

79. Hamlin, D.A.; Schoonover, M.R. (Science Applications, 

Inc., La Jolla) CA (USA)). 1 Jul 1980. 346p. NTIS, PC 
AI15/MF AOl. 

The Natural Background Radiation Module computes the 
Earth's natural upwelling spectral radiance (from 2 to 5 microme- 
ters) by averaging over paths in an Earth-tangent cone with vertex 
at each selected altitude. The processes contributing to the radiance 
are emission from air, Earth’s surface, and clouds and reflection of 
solar radiation from Earth's surface and clouds; attenuation is by 
molecules and aerosols. The Module integrates ROSCOE-IR 
models for atmosphere, atmospheric thermal emission, molecular 
transmittance, aerosols, clouds, Earth's surface characterization and 
radiance, solar radiation, and upwelling natural radiation. The last 3 
models are documented fully; other models (three of which were 
developed by other organizations) are documented mainly in terms 
of functions performed, inputs, and outputs. The user selects the 
modeled Earth's surface from one of seven categories (with possi- 
bly an associated descriptor): Lambertian surface (and diffuse re- 
flectance), wind-ruffled water (and wind speed), snow (and its age 
parameter), sand, soil, foliage, and urban material (and degree-of- 
urbanization parameter). 


23141 (DOE/EV—0005/27) Radiological survey of the 
Mallinckrodt Chemical Works, St. Louis, Missouri. Gold- 
smith, W.A.; Leggett, R.W.; Haywood, F.F. (Oak Ridge 
National Lab., TN (USA)). "Dec 1981. Contract W-7405- 
ENG-26. 192p. (ORNL—5715). NTIS, PC A09/MF AO1. 
Order Number DE82006261. 

The results of a radiological survey of part of the Mallinck- 
rodt Chemical Works (former Destrehan and Broadway Street 
plants), St. Louis, Missouri, are presented. During the period 1942 
through 1957, this site was used for various projects involving the 
production of purified uranium from pitchblende concentrates. The 
survey included measurements of the following: residual alpha and 
beta-gamma contamination levels in the existing buildings that were 
used in the uranium projects; external gamma radiation levels at 1 
m above the surface in these buildings and outdoors around these 
buildings; radon and radon daughter concentrations in the air in 
these buildings; uranium, radium, actinium, and thorium concentra- 
tions in surface and subsurface soil on the site; concentrations of ra- 
dionuclides in water and sediment found in drains both inside and 
outside the buildings; and concentrations of radionuclides in ground 
and surface water on the site and in river water taken near the site. 
Alpha and beta-gamma contamination levels inside and outside 
some of the buildings were above limits set by current federal 
guidelines concerning the release of property for unrestricted use. 
Elevated external gamma radiation levels were measured at some 
outdoor locations and in some of the buildings. Licensable concen- 
trations of uranium were found in soil at some places, and the con- 
centration of uranium in a water sample taken from a core hole be- 
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tween Buildings 100 and 101 was in excess of limits set by current 
federal standards. Radon and radon daughter concentrations in 
three buildings were in excess of current federal guidelines for non- 
occupational radiation exposure. 


(DOE/EV—0005/31) Radiological survey of the 
Shpack Landfill, Norton, Massachusetts. Cottrell, W.D.; 
Haywood, F.F.; Witt, D.A.; Myrick, T.E.; Goldsmith, 
W.A.; Shinpaugh, W.H.; Loy, E.T. (Oak Ridge National 
Lab., TN (USA)). Dec 1981. Contract W-7405-ENG-26. 
154p. NTIS, PC A0O8/MF AOl. Order Number 
DE82004939. 

The results of a radiological survey of the Shpack Landfill, 
Norton, Massachusetts, are given in this report. The survey was 
conducted over approximately eight acres which had received ra- 
dioactive wastes from 1946 to 1965. The survey included measure- 
ment of the following: external gamma radiation at the surface and 
at 1 m (3 ft) above the surface throughout the site; beta-gamma ex- 
posure rates at 1 cm (0.4 in.) from the surface throughout the site; 
concentrations of **Ra, **U, and *°U in surface and subsurface 
soil on the site; and concentrations of 7*Ra, **U, *°U, *°Th, and 
210Pb in groundwater on the site and in surface water on and near 
the site. Results indicate that the radioactive contamination is con- 
fined to the site and to the swamp immediately adjacent to the site. 


23143 (EGG—1183-1758) Aerial radiological and photo- 
a | survey of eleven atolls and two islands within the 

orthern Marshall Islands. Dates of surveys, July-November 
1978. (EG and G, Inc., Las Vegas, NV (USA). Energy 
Measurements Group). Jun 1981. Contract ACO08- 
76NV01183. 425p. NTIS, PC A18/MF A011. Order Number 
DE82005584. 

An aerial radiological survey was conducted over eleven 
atolls and two islands within the northern Marshall Islands between 
September and November 1978. This survey was part of a compre- 
hensive radiological survey, which included extensive terrestrial 
and marine sampling, to determine possible residual contamination 
which might remain as a result of the United States nuclear testing 
program conducted at Bikini Enewetak Atolls between 1946 and 
1958. A similar survey was conducted at Enewetak Atoll in 1972. 
The present survey covered those atolls known to have received 
direct fallout from the Bravo event, conducted in March 1954 at 
Bikini Atoll. These included Bikini, Rongelap, Rongerik, Ailin- 
ginae, Bikar, Taka, and Utirik Atolls. In addition, several atolls and 
islands which might have been at the fringes of the Bravo fallout 
were also surveyed, including Likiep and Ailuk Atolls, Jemo and 
Mejit Islands, and Wotho Atoll. Ujelang Atoll, which lies approxi- 
mately 200 km southwest of Enewetak, was also surveyed. Island- 
averaged terrestrial exposure rates in the range of 30 to 50 uR/h 
were observed over parts of Bikini Atoll, including Bikini Island, 
and over the northern part of Rongelap Atoll. Levels over south- 
ern Rongelap and over Rongerik Atoll ranged from 4 to 7 pR/h. 
Levels were somewhat lower at Ailinginae Atoll (approximately 2 
p#R/h) and at Utirik Atoll (approximately 0.7 uR/h). The variations 
observed were consistent with what might be expected from the 
fallout pattern of the Bravo event. Levels at Ailuk, Likiep, Wotho 
and Ujelang Atolls and at Mejit and Jemo Islands were consistent 
with ™7Cs activity, due to worldwide fallout, observed within the 
United States and at other locations in the central Pacific. These 
four atolls and the two islands, therefore, do not appear to have re- 
cieved any significant direct contamination from the Bravo event 
or the other tests conducted at Bikini and Enewetak Atolls. 


23144 (EGG—1183-1778) In situ determination of ***Am 
on Enewetak Atoll. Date of survey: July 1977-December 
1979. Tipton, W.J.; Fritzsche, A.E.; Jaffe, R.J.; Villaire, 
A.E. (EG and G, "Inc., Las Vegas, NV (USA). Energy 
Measurements Grou ). Nov 1981. Contract AC08- 
76NV01183. 25p. NTIS, PC A02/MF AO1. Order Number 
DE82007368. 

An in situ gamma ray spectrometer system was operated at 
Enewetak Atoll from July 1977 to December 1979 in support of the 
Enewetak Cleanup Project. The system employed a high purity 
germanium planar detector suspended at a height of 7.4 m above 
ground. Conversion factors were established to relate measured 
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photopeak count rate data to source concentration in the soil. Data 
obtained for **Am, together with plutonium-to-americium ratios 
obtained from soil sample analyses, were used to establish area-av- 
eraged surface (0 to 3 cm) transuranic concentration values. In 
areas which exceeded cleanup criteria, measurements were made in 
an iterative fashion to guide soil removal until levels were reduced 
below the cleanup criteria. Final measurements made after soil re- 
moval had been completed were used to document remaining sur- 
face transuranic concentration values and to establish external expo- 
sure rate levels due to Cs and Co. 


23145 eS . By: 1.3-I.13) Cesium-137 in some food 
samples in India. Lali ; Ramachandran, T.V. (Bhabha 
Atomic Research Seno, ‘Bombay, India). 1 Nov 1981. 
NTIS, PC All/MF AO1. Order Number DE82010090. 
In Environmental Measurements Laboratory environmental 
sep hy 1981 ber 1, 1981. 
POF he data on pre ae content of rice, wheat, pulses, leafy 


the basis of average daily intake of these food items and then com- 
pared with daily intake calculated from the results on **’Cs in com- 
posite diet samples called Thali. The average daily intake of **’Cs 
by people of Bombay for the 1961 and 1964 period of high fallout 


deposition is given. 


23146 (EML—395, 1.31-1.48) Strontium-90 in the 
diet: results through . Klusek, C.S. (Environmental 
Measurements Lab., New York, . 1 Nov 1981. NTIS, 
PC A11/MF AOl1. Order Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, a tember 1, 1981. 

Estimates of Sr intake via the total diet in New York City 
and San Francisco have been made since 1960 from quarterly food 
samplings and average consumption statistics. The dietary intakes 
of Sr have decreased from the maximum levels attained during 
1963 to 1964, but the declines have become more gradual in recent 
years due to the continuing small amounts of Sr deposition and 
the little-changing cumulative deposit of Sr in soil. The annual 
intake in 1980 averaged 6.0 pCi/day (0.22 Bq/day) in New York 
and 2.5 pCi/day (0.092 Bq/day) in San Francisco, slightly lower 
than the results of the previous year. Further gradual reductions in 
Sr intake are anticipated during 1981. 


23147 (EML—395, 1.49-I.62) Strontium-90 in human 
bone: 1980 results for New York City and San Francisco. 
Klusek, C.S. Tanddniaeed Measurements Lab., New 
York, NY). 1 Nov 1981. NTIS, PC All/MF AOl. Order 
Number DE82010090. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 

Results are presented of determinations of ®Sr content of 75 
specimens of vertebrae obtained during 1980 in New York City and 
San Francisco. The average ®Sr to Ca ratios for adult vertebrae 
are 0.95 pCi/g Ca (0.037 Bq/g Ca) in New York and 0.60 pCi/g Ca 
(0.022 Bq/g Ca) in San Francisco, little changed from the average 
values of the previous year. Average ®Sr concentrations in 
children’s bone are now little different from the adult values. A 
two compartment bone model, which accounts for both short and 
long term retention of Sr in bone, is used to describe the vari- 
ations of ®Sr content of bone and provide correlation with dietary 
Sr intake. Regression analysis of the 20 years of survey data pro- 
vides values of the relative retention of dietary ®°Sr and the effec- 
tive bone turnover rates. The bone model gives satisfactory descrip- 
tion of observed Sr levels and allows reliable assessment of the 
long-term behavior of ®Sr in man. 


23148 (EML—395, pp III.3-II1.6) Cesium-137 in various 
Chicago foods: collection month, April 1981, Karttunen, J.O. 
(Argonne National Lab., IL). 1 Nov 1981. NTIS, PC All/ 
MF AOl1. Order Number DE82010090. Contract W-31-109- 
ENG-38. 

In Environmental Measurements Laboratory environmental 
report, March 1, 1981-September 1, 1981. 
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Since April 1961, the "Cs and potassium content of the 
Chicago portion of the Tri-City Diet Sampling Program has been 
determined in bulk food samples by gamma-ray spectrometry using 
a 4x 4 in. Nal (Ti) crystal. Each variety of food (all fresh vegeta- 
bles, all fresh fruit, etc.) is composited before measurement, and 
each sample is counted 400 to 1000 minutes. From these meas- 
urements composite daily and yearly food intakes are obtained. The 
results for the April 1981 semi-annual sampling are tabulated. 


23149 (EML—395-App., pp D.1-D.7) Radiostrontium in 
milk and tap wai water: Appendix D. 1 Nov 1981. NTIS, PC 
A16/MF A01. Order Number DE82006824. 

In Appendix to Environmental Measurements Laboratory. 
Environmental rt. 

Analysis of ®Sr in milk and tap water have been conducted 
in New York City since 1954, The milk sample is a monthly com- 
posite of pasteurized milk purchased daily at retail stores. The 
monthly ®Sr to calcium ratios for New York City since the incep- 
tion of the sampling program in 1954 through the first quarter of 
1981 are tabulated. Samples of New York City tap water are taken 
daily so that by the end of the month, approximately 100 liters have 
been collected. The Sr data since the inception of the program 
are presented. The available '*7Cs data expressed as the *7Cs to 
Sr ratio are given. A graphical presentation of the New York 
City Sr data is also shown. 


231650 (INIS-mf—6307, pp 142-147) Thermoluminescence 
determination of radioactive contamination level in the vicini- 
ty of nuclear plants, Nikolae, M.; Turkush, K. 1976. (In Rus- 
sian). Dep. NTIS (US Sales Only). 

From Scientific and technical conference of CMEA; Usti 
nad Labem, Czechoslovakia (8 Sep 1975). 

The methods and the equipment, used to measure the gamma 
radiation background are enumerated. The possibility of using ther- 
moluminescent detectors (TLD) on the basis of Life and CaSO,:Dy 
to control the level of radioactive contamination in the vicinity of 
the power plant area is considered. The characteristics of TLD, the 
location of detectors at the power plant site, the method of process- 
ing the measurement data and the results of measurements are pre- 
sented. The results obtained have brought to the conclusion that it 
is advisable to exercise the radiation control in the vicinity of the 
nuclear power plant area with thermoluminescent dose-meters. 


23151 (LA—8962-MS) Geohydrology of Bandelier Tuff. 
Abeele, M.V.; Wheeler, M.L.; Burton, B.W. (Los Alamos 
National Lab., NM (USA)). Oct 1981. Contract W-7405- 
ENG-36. 55p. NTIS, PC A04/MF AOl. Order Number 
DE82004678. 

The Los Alamos National Laboratory has been disposing of 
radioactive wastes since 1944, Environmental studies and monitor- 
ing for radioactive contamination started concurrently. In this 
report, only two mechanisms and rates by which the radionuclides 
can enter the environment are studied in detail: subsurface transport 
of radionuclides by migrating water, and diffusion of tritiated water 
(HTO) in the vapor phase. The report also includes a section con- 
cerning the influence of moisture on shear strength and possible re- 
sulting subsidences occurring in the pit overburdens. Because sub- 
surface transport of radionuclides is influenced by the hydraulic 
conductivity and this in turn is regulated by the moisture content of 
any given material, a study was also undertaken involving precipi- 
tation, the most important climatic element influencing the geohy- 
drology of any given area. Further work is in progress to correlate 
HTO emanation to atmospheric and pedological properties, espe- 
cially including thermal characteristics of the tuff. 


23152 ae te pp 95-107) Behavior of radioactive 
cobalts released from reactor cooling water in soil. Kato, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Oct 1979. (In Japanese). NTIS 
(US Sales Only), PC A13/MF A0Ol. Order Number 
DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Environmental effect of radionuclides should be evaluated if 
an unexpected leakage of reactor cooling water occ urs. Migration 
of ionic radionuclides in the ground has been wid«ly studied re- 
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garding the waste disposal, however, that of nonionic nuclides such 
as radioactive cobalt in reactor cooling water has not been so much 
studied. In this report, the fixation of radioactive cobalt from the 
reactor cooling water by sandy soil has been investigated by means 
of a column bedded with sandy soil. It is shown that migrating be- 
havior of non-ionic cobalt is largely different from that of ionic 
cobalt. The empirical formulas for penetrating ratio of the non- 
ionic cobalt through sandy soil are derived from the experiment as 
follow, F(x) sub(60sub( CO)) = 0.754e sup(-1.49x) + 0.246e sup(- 
0.0405x), F(x) sub(58sub( CO)) = 0.528e sup(-1.49x) + 0.472e sup(- 
0.0405x). Where, F(x) represents the penetrating ratio of radioactive 
cobalts through x cm thick layer of sandy soil. Distributions of ra- 
dioactive cobalt in sandy soil for accidental release of reactor cool- 
ing water are similar to that of the experiment. On the basis of data 
obtained from both the experiment and accidental release, a method 
is discussed to evaluate the migration of radioactive cobalt in sandy 
soil. 


23153 (NIRS-M—31, 123-134) Behaviour of *Sr in 
soil fresh water. Kamada, Seas, (National Inst. of Radiological 
Sciences, Chiba (Japan)). oy 1979. (In Japanese). Ss 
(US Sales Only), PC A13/MF AOl. Order Number 
DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Sr-90 is one of the very important radionuclides from the 
viewpoint of evaluating environmental contamination due both to 
radioactive fallout and to ground disposal of radioactive wastes. 
Radioecological research has been carried out in order to make 
clear the behaviour of Sr-90 in soil-fresh water. Sr-90 has been 
leached out little by little into aquifer from soil by infiltration 
water. Decay constants of Sr-90 for various surface soils (up to 40 
cm in depth) were 2.1 to 0.01 y~*. It was found that infiltrating Sr- 
90 has a tendency to stay at boundaries of soil layers and a mean 
value of about 1 m y™~ for infiltration velocity of Sr-90 was ob- 
tained from the observation of vertical distribution of the nuclides 
in soil from surface to aquifer. Leaching pattern of Sr-90 into river 
from soil was analysed hydrologically. Discharge rate of Sr-90 into 
river from soil in the drainage area was about | -- 2% y~*. Levels 
of Sr-90 in ground water had decreasing tendency when ground 
water was sampled from deeper depths, because Sr-90 in soil water 
is adsorbed by soil layers. In the other area, variation of Sr-90 level 
in deeper ground water was in parallel with variation in rain water, 
but with a time lag of several months to several years, and Sr-90 
level was about 3% of that in rain water. Decontamination rates of 
radionuclides in the cleaning plants of water works were observed 
as 50% for Ru-106, 48% for Ce-144, 31% for Cs-137 and 15% for 
Sr-90 in average value. 


23154 (NIRS-M—31, pp 135-153) Absorption of radioac- 
tive materials by plants. Kobayashi, H. (National Inst. of 
Agricultural Sciences, Yatabe, Ibaraki (Japan)). Oct 1979. 
(In Japanese). NTIS (US Sales Only), PC Al3/MF AOl. 
Order Number DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

For the past two decades, special attention has been paid to 
the contamination of food and agricultural products with biologi- 
cally hazardous radioactive nuclides, particularly with Sr and 
87Cs, which were released by the large scale explosion tests of nu- 
clear weapons. Therefore, rice, wheat and arable soils have been 
analyzed for ®Sr since 1957, while '*7Cs determination was made 
using some of the stock samples obtained in 1959 to 1971. The con- 
tamination levels of Sr and *°’Cs in the cereals were observed to 
vary with the years and the localities of sampling, reflecting the 
fallout rates and the available amounts in the soils, respectively. 
Based on these findings, the ®Sr survey data on rice, paddy soil 
and fallout rates available up to 1976 were used, as an actual exam- 
ple, in order to gain a dynamic insight into the absorption and 
translocation of ®Sr by rice plant via direct and indirect pathways 
under field conditions. As the result of statistical analysis, the levels 
of Sr and S.U. in brown rice were, respectively, shown to be 
roughly estimated by the method of least square as functions of the 
deposition rates during the growing period from the maximum til- 
lering stage to the middle stage of ripening and the ion exchange- 
able amounts in the plow layer of paddy soils at the harvest time of 
each year. A relationship similar to this one would hold true for the 
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case of wheat. However, no attempts were made to relate these 
quanitities of *7Cs by this type of analysis due to the incomplete 
data. In addition, differences between ™Sr and "Cs were dis- 
cussed in the following respects; behaviour in the arable soils, ab- 
sorption and translocation by the cereal crops, and observed ratios 
in S.U. and C.U. between the crops and the soils, in connection 
with the direct and indirect pathways. 


23155 (NIRS-M—31, PP 2 225-235) Modeling on pathway 
of radioactive contamination in the environment. Kamada, H. 
(National Inst. of eo or Sciences, Chiba (Japan)). Oct 
1979. (In Japanese). NTIS (US Sales Only), PC A13/MF 
A011. Order Number DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

The modeling on pathways of radioactive contamination in 
the environment has an important roie for the analysis and evalua- 
tion of the contamination and also for the computer coding for 
safety assessment. In order to assess radioactive contaminations in 
the terrestrial environment, hydrological and radioecological re- 
searches on interested radionuclides to be released from buried ra- 
dioactive wastes have been carried out in the related laboratories. 
Parameters on behaviour of radionuclides at each process in the 
terrestrial exposure pathways were obtained from our experimental 
works, from studies related to fall-out, and, in some cases, from 
various literatures. The behaviour of radionuclides in the environ- 
ment is so complex and various that the modeling must take into 
account the characteristics around the burial site, such as weather, 
hydrological geology, artificiality, consumption of drinking water 
and food by neighbors, production and marketability of farm pro- 
duce, habit and others. When radioactive materials are released or 
leaked to human's environment, there are numerous and complex 
pathways by which radionuclides will ultimately cause radiation ex- 
posure of human. In practice, however, one, or, at most a few, 
pathways are major sources of exposure in any given situation, and 
it will be appropriate to confine attention to these critical path- 
ways. 


23156 (NIRS-M—31, pp 165- — Pollution of animal 
products by radioactive substances. Mitsuhashi, T. (National 
Inst. of Animal Industry, Chiba (apan)). Oct 1979. (In Jap- 
anese). NTIS (US Sales Only), PC A1l3/MF A0Ol. Order 
Number DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

Pollution of cow's milk by radioactive substances is a serious 
problem since cow’s milk is a good source of protein, fat and min- 
erals for infants as well as adults. Survey on Sr and ™’Cs in 
cow’s milk in Japan has been carried out since 1960's. The purpose 
of the work reported here is to determine the change in level of the 
pollution with years and with districts, and to analyze the factors 
affecting the pollution. In 1960's the degree of pollution was con- 
siderably high, peak being observed in 1964. The pollution de- 
creased in early 1970's and reached the plateau after which no sig- 
nificant decrease occurred. This persistent pollution may be due to 
the repeated nuclear bomb experiments by China. Milk samples 
from Hokkaido generally contained more Sr and "Cs as com- 
pared with those from other districts, and the lowest values were 
frequently found with samples from Kagawa. It was concluded that 
survey on radioactivity of milk should be continued further. 


23157 (NIRS-M—31, pp 201-215) Transfer of radioactive 
body. Tanaka, G 


substances to the human . (National Inst. of 
Radiological Sciences, Chiba (Japan)). Oct 1979. (In Japa- 
nese). S (US Sales Only), Pc A13/MF AOl. Order 
Number DE82780218. 
From 6. National Institute of Radiological Sciences seminar; 
Chiba, by a (30 Nov 1978). 
been of increasing importance to work out more real- 
istic methods for estimating radiation dose to man arising from the 
radioactive contamination of environment. In view of this require- 
ments, mass of organs and other characteristics of the normal Japa- 
nese was reviewed with an emphasis on the establishment of Refer- 
ence Japanese Man. Considerable differences were shown in the 
relative weight of organs to the total body weight as well as mass 
of some organs important in dose estimation. Differences were 
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pointed out in the consumption rate and major origin of fat and 
some minerals, i.e. calcium. Customary consumption of marine 
algae was confirmed to be also characteristic to the Japanese popu- 
lation. Importance of stable element analyses in radiological protec- 
tion was discussed in view of the uptake rate, transfer from blood 
to tissues and bodily distribution of radionuclides, which is scarcely 
studied by radioisotope administration particularly for infants and 
adolescents. Radioiodine metabolism in the normal Japanese was 
studied and the influence of marine algae major source of stable 
iodine in the diet on the maximum uptake rate of '*'I in the thyroid 
and the biological half-life was determined. The use of a transfor- 
mation method in the application of MIRD dosimetry to Japanese 
was carried out. Lower annual limit of intake for ***I was suggest- 
ed. These indicate the practical effectiveness of establishing Refer- 
ence Japanese Man and related data in radiological protection. 


23158 (NIRS-M—31, pp 216-222) Survey on food con- 
sumption. On the selection of so-called critical group. 
Ohmomo, Y. (National Inst. of a Sciences, Chiba 
(Japan)). Oct 1979. (In Japanese). NTIS (US Sales Only), 
PC A13/MF AO1. Order omer DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Fo om (30 Nov 1978). 

ritical pathway approach is one of the methods for estimat- 

ing Pro limits of radioactive nuclides into an environment. In 
connection with this it is presented that a term of ‘critical group’ is 
in danger of leading to the misunderstanding of ‘dangerous group’. 
However, in fact, the present discharge is limited to a level as low 
as practicable. Therefore, on the evaluation of intermal radiation 
dose for such a low release, a term of ‘reference group’ should be 
recommended instead of critical group. In order to select reason- 
ably ‘the reference group’, it was proposed to calculate ‘effective 
whole body dose-equivalent limit’, which was recommended by 
ICRP publication 26. It is a convenient method to sum up individu- 
al weighed dose of each critical organ by using the value of a ratio 
obtained from Wt as a weighing factor. Finally instructions for the 
survey on food consumption and the results were summarized on 
the basis of ten-years survey experiences in coastal area of Ibaraki 
prefecture. 


23159 (ORNL/TM—7343) State background-radiation 
levels: results of measurements taken during 1975-1979, 
Myrick, T.E.; Berven, B.A.; Haywood, F.F. (Oak Ridge 
National Lab. TN (USA)). "Nov 1981. Contract W-7405- 
ENG-26. 127p. NTIS, PC A0O7/MF AOl1. Order Number 
DE82005328. 

Background radiation levels across the United States have 
been measured by the Off-Site Pollutant Measurements Group of 
the Health and Safety Research Division at Oak Ridge National 
Laboratory (ORNL). These measurements have been conducted as 
part of the ORNL program of radiological surveillance at inactive 
uranium mills and sites formerly utilized during Manhattan Engi- 
neer District and early Atomic Energy Commission projects. The 
measurements included determination of 7*Ra, ***Th, and **U 
concentrations in surface soil samples and measurement of external 
gamma-ray exposure rates at 1 m above the ground surface at the 
location of soil sampling. This information is being utilized for com- 
parative purposes to determine the extent of contamination present 
at the survey sites and surrounding off-site areas. The sampling pro- 
gram to date has provided background information at 356 locations 
in 33 states. External gamma-ray exposure rates were found to 
range from less than 1 to 34 wR/h, with an US average of 8.5 uR/ 
h. The nationwide average concentrations of Ra, **Th, and 
238 in surface soil were determined to be 1.1, 0.98, and 1.0 pCi/g, 


respectively. 


23160 (PNL-SA—7471) In vivo measurement of **! Am in 
an accidentally exposed subject. Palmer, H.E.; Rieksts, G.A.; 
Icayan, E.E. (Pacific Northwest Lab., Richland, WA 
(USA); Hanford Environmental Health Foundation, Rich- 
land, WA (USA)). Oct 1981. Contract AC06-76RL01830. 
38p. (CONF-8110126—1). NTIS, PC A03/MF AO1. Order 
Number DE82004319. 

From International meeting on the radiobiology of radium 
and actinides in man; Lake Geneva, WI, USA (12 Oct 1981). 

Detailed external measurements were made of internally de- 
posited **1Am in a nuclear chemical operator involved in an ameri- 
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cium exposure accident at the Hanford plant. Despite some interfer- 
ence from high-level external contamination, quantitative meas- 
urements of the *1Am content in the lung, liver, and bones were 
made starting on the third day after the accident. The rate of excre- 
tion of "Am from these organs was determined. The **Am em- 
bedded in the skin of the face and head was carefully mapped. The 
distribution over the total length of the body was also determined. 
Linear and rectilinear scanners, gamma cameras, large and small 
scintillation detectors, proportional counters, and Si(Li) and intrin- 
sic germanium detectors were used to evaluate the internal deposi- 
tion. Methods of calibration for quantitative measurement included 
simulation of the **Am activity in both phantom and cadaver 
parts. 


23161 (SRO—819-12, pp 41-71) Cycling and 

sources management. Ba w, C.; Brisbin, I.L.; Buk PB. 
Aug 1981. NTIS, PC A08/MF AOl. Order Number 
DE82007710. 

In Savannah River Ecology Laboratory, University of Geor- 
gia, annual report. 

Research progress is reported in sections entitled: two spe- 
cies of snakes show different patterns of decrease in radiocesium 
body-burdens over an eight-year period of study; needlefall in lob- 
lolly and longleaf pine plantations are seasonal and quantitatively 
similar; decomposition of pine logs is as rapid as that for needles; 
canopy wash from pine plantations enriches input to forest floor; 
preliminary elemental budgets indicate differing distribution pat- 
terns for the major plant macronutrients; multivariate analyses 
based on the uses of Richards’ sigmoid model show that the growth 
patterns of two species of water fowl respond differently to dietary 
intakes of polychlorobiphenyls; multivariate statistical analyses pro- 
vide unique insights into the social organization of free-ranging 
radio-collard grey foxes; radiotelemetric studies reveal habitat pref- 
erences of SRP grey foxes; genetic variability and post-natal 
growth in white-tailed deer decreases during pregnancy; fat levels 
in SRP white-tailed deer show large variations over seasons; body 
fat contents of wintering American coots vary according to their 
location within the Par Pond reservoir. (JGB) 


(SRO—819-12, pp 72-103) Radioecology of the 

actinide elements. Adriano, D.C.; Alberts, J.J.; McLeod, 

1981. NTIS, PC A08/MF AOl. Order Number 
DE82007710. 

In Savannah River Ecology Laboratory, University of Geor- 
gia, annual report. 

Research progress is reported in sections entitled: scope of 
studies supported by the Department of Energy; oxidation state dia- 
grams are a potential tool for studying the redox chemistry of Pu in 
natural waters; studies are initiated to investigate the effect of pH 
and organic matter on the distribution coefficients of Cm with natu- 
ral sediments; the relative distributions of resuspended and direct 
deposited Pu in a corn canopy are quantified; the retention of Pu 
surface contamination by corn plants is being studied; Pu concen- 
trations in tobacco are being determined; concentrations of Pu per 
unit mass and per unit surface area are compared for subterranean 
crops; models of Pu behavior in agricultural crops are being vali- 
dated; distribution of aerially released Pu in loblolly pine planta- 
tions is independent of deposition rate; investigation of the effects 
of chelate and redox potential of the uptake of Pu and Cm by rice 
is underway; studies of Cm cycling in a floodplain forest have been 
initiated; the effects of unusually large Pu deposition onto a wheat 
ecosystem are being studied using computer simulations; long-term 
kinetic models of Pu behavior in plant-soil systems are being devel- 
oped; scope of studies supported by the Nuclear Regulatory Com- 
mission; growth form of broadleaf crop may affect Pu contents; 
root uptake of Pu and Cm measured for rice root uptake of Pu and 
Cm measured for rice; long-term actinide uptake study is continu- 
ing at SREL; and uranium cycling in major southeastern agricultur- 
al crops being studied. 


23163 (UCRL—53152-Pt.2) Results of calculations of ex- 
ternal gamma radiation exposure rates from fallout and the 
related radionuclide compositions. Operation Buster-Jangle, 
1951. Hicks, H.G. (Lawrence Livermore National Lab., CA 
(USA)). Jul 1981. Contract W-7405-ENG-48. 77p. NTIS, 
PC A05/MF A0O1. Order Number DE82004935. 
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This report presents data on calculated gamma radiation ex- 
posure rates and ground deposition of related radionuclides result- 
ing from Events that deposited detectable radioactivity outside the 
Nevada Test Site complex. 


(UCRL—53152-Pt.3) Results of calculations of ex- 


Operation Tumbler-Snap- 
per, 1952. Hicks, H.G. (Lawrence Livermore National Lab., 
CA (USA)). Jul 1981. Contract W-7405-ENG-48. 99p. 
NTIS, PC A05/MF A0O1. Order Number DE82004933. 

This report presents data on calculated gamma radiation ex- 
posure rates and ground deposition of related radionuclides result- 
ing from Events that deposited detectable radioactivity outside the 
Nevada Test Site complex. 


23165 (UCRL—53152-Pt.4) Results of calculations of ex- 


. (Lawrence Livermore National Lab., CA 
USA). Jul 1981. Contract W-7405-ENG-48. 138p. NTIS, 
PC A07/MF AO1. Order Number DE82004934. 

This report presents data on calculated gamma radiation ex- 
posure rates and ground deposition of related radionuclides result- 
ing from Events that deposited detectable radioactivity outside the 
Nevada Test Site complex. 


23166 Fallout of cesium-137 on a forest ecosystem in the 
vicinity of a nuclear fuel reprocessing plant. Adriano, D.C.; 
Hoyt, G.D.; Pinder, J.E. III (Savannah River Ecolo 
Lab., Aiken, SC (USA)). Health Physics; 40: No. 3, 369- 
376(Mar 1981). 

Forest canopies intercepted airborne radionuclide-bearing 
particles released by a nuclear fuel reprocessing plant at the Savan- 
nah River Plant producing higher concentrations and accumula- 
tions of **7Cs, **Pu and sup(239,240)Pu in the forest litter and min- 
eral soil. This impact resulted in **7Cs contents usually more than 
double that for the control samples not influenced by the plant re- 
lease. The variations in accumulation and distribution patterns. of 
37Cs, °®Py and sup(239,240)Pu were caused by the apparent great- 
er mobility of '*"Cs in the soil profile and the time of deposition of 
the Pu isotopes. The use of **’Cs as an environmental analog for 
Pu appears questionable as indicated by inconsistent relationships in 
samples between “’Cs and **Pu or ™’Cs and sup(239,240)Pu. 
However, its use looks promising in situations elsewhere where ero- 
sional transport mechanism determines the mobility of these radion- 
uclides. 


23167 Statistical methods for estimating the mean and 


(Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Health Physics; 40: No. 3, 377- 390(Mar 1981). 

This paper reviews statistical procedures for estimating the 
mean p and standard deviation (S.D.) o of radionuclide data sets 
containing negative, unreported, or ‘less-than’ values resulting from 
concentrations being less than the analytical detection limit. Com- 
putational procedures leading to biased estimates are reviewed and 
alternate methods presented. The arithmetic mean, S.D. and median 
are compared with methods appropriate when the underlying distri- 
bution is lognormal and data sets are left-censored. 


23168 Influence of clay a a and organic matter 
content on the uptake of 2° Am by plants. Vyas, 
B.N.; Mistry, K.B. (Bhabhe ya Research Centre, 
Bombay (India). Biology and Agriculture Div.). Plant and 
Soil; 59. No. 1, 75-82(1981). 

The uptake of **Pu and ***Am from different clay mineral- 
organic matter-sand mixtures simulating contrasting soil types was 
examined in growth chamber experiments. The mixtures represent- 
ed various combinations of organic matter (0,5 and 10%), kaolinite 
(1:1 type) and montmorillonite (2:1 type) clay minerals, each at the 
levels of 5, 10 and 25%, and purified quartz sand (as filler). Results 
indicated a marked reduction in uptake of both **°Pu and *!Am 
with increase in organic matter as well as clay content of the mix- 
tures. The Pu Concentration Ratios (CRs) ranged from (2.5-7.0) x 
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10-* in the case of kaolinite-organic matter mixtures, and from (0.9- 
5.5) x 10~* in the case of montmorillonite-organic matter mixtures. 
The corresponding values of Am Concentration Ratios (CRs) ob- 
tained were (1.9-725.4) x 107° in the case of kaolinite-organic matter 
mixtures, and between (0.7-3.5) x 10~* for the montmorillonite-or- 
ganic matter mixtures. Reduction in the uptake of **Am with in- 
creasing clay content was more pronounced in the montmorillonite 
clay-organic matter mixtures as compared to that in the case of 
kaolinite-organic matter mixtures. While similar qualitative reduc- 
tion in **Pu CRs with increasing clay content was observed, the 
reduction was less marked than in the case of **Am. The values 
for Am CRs were higher than the corresponding Pu CRs in kaolin- 
ite based mixtures whereas in the case of montmorillonite-organic 
matter mixtures Pu CRs exceeded the Am CRs. Increasing organic 
matter content and its interaction with both kaolinite and montmor- 
illonite clay minerals were found to be equally effective in reducing 
the uptake of **°Pu as well as ***Am by plants. 


23169 Prediction of the ultimate biological availability of 
transuranium elements in the environment. Weimer, W.C-.; 
Laul, J.C.; Kutt, J.C. (Battelle Pacific Northwest Lab., 
Richland, WA). pp 465-484 of Contaminants and sediments. 
Volume 2. er, R.A. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

This chapter describes a theoretical and experimental ap- 
proach to estimating the long-term environmental biogeochemical 
behaviors of some of the transuranium elements. Our approach uti- 
lizes naturally occurring elements that have chemical properties 
very much like those of the selected transuranium elements. A de- 
tailed examination of the environmental biogeochemistries of these 
natural elements provides an estimation of the ultimate geochemis- 
tries and biological availabilities of the chosen transuranium ele- 
ments. Several different experimental methodologies have been uti- 
lized to demonstrate the validity of this analog element approach in 
the short term and to determine the long-term biological and geo- 
chemical behaviors of the elemental analogs. These investigations 
have included soil:solution elemental sorption experiments, plant 
uptake studies under both field and growth chamber conditions, de- 
terminations of analog element availabilities from soils into chemi- 
cal extraction solutions, and investigation of samples from natural 
ecosystems. 


5105 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 20880, 20953, 21076, 21115, 21169, 22152, 
22154, 23480, 23539 


23170 Emissions and air resource it within for- 
ests. Fosberg, M.A.; Record, H. t. of Agriculture, 
Berkeley, CA). pi 13-23 of Effects of air pollutants on 
Mediterranean an te forest ecosystems. Berkeley, 
CA; Pacific Southwest oe Peon and Range Experiment Sta- 
tion (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Substantial portions of the emissions inventory within forest- 
ed lands are from dispersed intermittent sources. Chief sources are 
smoke from wildfire and prescribed fire, emissions associated with 
concentrated recreation and second-home developments, and fugi- 
tive dust from upaved roads and eolian soils. Effects of smoke on 
flora range from reduced photosynthetic efficiency at low dosages 
to tissue necrosis at high dosages. Effects on fauna are not clearly 
defined. Effect of smoke on social values, primarily visibility, is rec- 
ognized but not understood. Dispersion process in complex terrain, 
the physiographic setting for most forested lands, is complicated by 
topography and spatially varying wind fields, a higher degree of 
anisotropy of turbulence, and a wider range of turbulence intensi- 
ties than found over level ground. Management of air resources 
within forested areas is limited to land ‘management planning activi- 
ties because of the complexity of emission characteristics, dispersion 
processes, and effects of pollutants from within forest sources. 
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23171 Primary productivity, sulfur dioxide, and the forest 
ecosystem: an overview of a case study. Legge, A.H. (Univ. 
of Calgary, Alberta). pp 51-62 of Effects of air pollutants on 
Mediterranean and temperate forest ecosystems. Berkeley, 
CA; Pacific Southwest pel and Range Experiment Sta- 
tion (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

The objective of the West Whitecourt case sutdy was to de- 
termine the consequence of chronic long term exposure of forest 
ecosystem to low concentrations of sulfur dioxide emissions origi- 
nating from a sour gas processing plant in west central Alberta, 
Canada. An interdisciplinary ecological approach was utilized. The 
vegetation and atmospheric environment were characterized. A 
concept of ecologically comparable sampling site selection was de- 
veloped and applied in the West Whitecourt study area. Laboratory 
and field measurements revealed a reduction in photosynthetic rate 
in lodgepole pine x jack pine (Pinus contorta x Pinus banksiana) in 
the field. Reduction of adenosine triphosphate (ATP) concentration 
in pine tissue during SO. fumigation in the field followed by com- 
plete recovery after termination of SO, fumigation and the disrup- 
tion of mineral nutrient cycling in the forest ecosystem were ob- 
served. Basal area increment measurements of 200 lodgepole x jack 
pine trees from 5 ecologically comparable sampling sites revealed a 
decrease in wood production directly related to the presence of 
sulfur dioxide emissions. It is recommended that the concepts of the 
assimilatory capacity of the environment for sulfur gas pollutants 
and irreversible ecological modification be utilized as measures of 
environmental quality. 


5106 Regulations 


23172 (CED—82-13) Information on a hazardous-waste 
facility containing chromium lead sludge. (General Account- 
ing Office, Washington, DC (USA). Community and Eco- 


nomic Development Div.). 9 Nov 1981. 4p. General Ac- 
counting Office, P.O. Box 6015, Gaithersburg, MD 20760. 
Order Number DE82902237. 

This report contains the findings of a study conducted on a 
hazardous waste facility at which chromium lead sludge is being 
deposited in a wetland area as part of a hazardous waste disposal 
operation. The facility is located near Chicago and has been land- 
filling chromium lead sludge for 11 years. The wastes are produced 
by a steel plant at another location. Based on the inspection, the 
facility was found to be in compliance with only 4 of 48 interim 
status standards. In April 1981, EPA referred the case to the US 
Attorney's Office for criminal prosecution of alleged violations of 
the Federal Water Pollution Control Act. GAO inspectors visited 
the site on June 3, 1981 and October 30, 1981. The facility has in- 
terim status and is considered by EPA to be a legally operating fa- 
cility. No groundwater monitoring has been performed to check for 
possible contamination of drinking water. (DMC) 
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REFER ALSO TO CITATION(S) 23191, 23193, 23548, 23551 


23173 (CONF-790268—, pp vp, Paper 3) Phosphorus 
uptake by microplankton in estuarine and coastal shelf water 
near Sapelo Island, GA, USA. Berman, T. (Israel Oceano- 
graphic and Limnological Research Ltd., Tiberias). 1979. 
NTIS, PC A09/MF AO1. Order Number DE82006958. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

The residence times of orthophosphate in estuarine and 
coastal shelf waters near Sapelo Island, GA, ranged from 1.6 to 105 
hours. Rates of orthophosphate uptake by microplankton varied 
from 1.4 to 62.2 wg P 1~' h~*. Generally when isotopic equilibrium 
was reached after the addition of **P orthophosphate, significant 
amounts of **P remained in solution, suggesting that the supply of 
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phosphorus to microplankton was not limiting in these waters. In 
coastal shelf waters, the majority of phosphorus uptake (> 60%) 
was associated with single bacteria (< 1 um); whereas in estuarine 
waters or in a Gulf Stream intrusion usually a proportionately 
greater amount of phosphorus was incorporated into algae, 
clumped or attached bacteria (> 1 ym). The **P-orthophosphate 
incorporation into a cold 10% TCA precipitable cellular fraction 
was more consistently linear with time than into whole cells and 
this procedure may be useful for future comparative studies of 
phosphorus utilization by microplankton. 


23174 (CONF-790268—, pp vp, Paper 6) Comparison of 
—a— a measurements by fluorometric, 
and high pressure liquid chromatographic methods in 
tic environments. Jacobsen, T.R. (Univ. of Georgi 
Athens). 1979. NTIS, PC ‘A09/MF A0Ol. Order Num! 
DE82006958. Contract AS09-76EV00639. 
From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

Significant differences (P > F 0.001) between chlorophyll a 
values by high pressure liquid chromatography (HPLC) and other 
chlorophyll methods were found on paired determinations of water 
samples from the continental shelf of the southeastern United 
States. Synoptic chlorophyll a determinations by fluorometric and 
HPLC methods showed considerable differences in perceived pho- 
toautotrophic distributions on an area basis. Values in some paired 
determinations differed by almost 2 orders of magnitude while 
other samples differed by less than 0.01 yg/1. Examination of chlo- 
rophyll distributions by in vivo and extracted fluorometric, spectro- 
photometric and HPLC methods in nearshore studies showed con- 
siderable differences in estimated values and perceived distributions 
of photoautotrophs. These stuies emphasize the need for chromato- 
graphic separation of chlorophyll a pigments from the matrix of 
degradation products found in the aquatic environment. 


23175 (LBL—12674-Vol.1) Analysis of six groups of zoo- 
plankton in samples taken in 1978/79 at the proposed OTEC 
ite in the eastern Gulf of Mexico off Tampa Bay. Flock, 
M.E.; Hopkins, T.L. (Lawrence Berkeley Lab., CA (USA); 
University of South Florida, St. Petersburg (USA). Dept. of 
Marine Science). May 1981. Contract W-7405-ENG-48. 52p. 
NTIS, PC A04/MF A0O1. Order Number DE82005146. 
Continued analysis has been made of the 33 zooplankton col- 
lections made at the proposed OTEC site in the Gulf of Mexico off 
Tampa Bay. Six groups of zooplankton - siphonophores (Calyco- 
phora), pteropods (Thecosomata), chaetognaths, thaliaceans, eu- 
phausiids and amphipods were quantitatively investigated. Numbers 
and biomass were determined for all taxa and diurnal, seasonal and 
depth trends were discussed. Considering the present study and the 
previous investigation of the copepod population, this proposed 
OTEC site is probably one of the faunistically better known locales 
in the Gulf of Mexico and Caribbean. 


23176 (LBL—13579) Marine Sciences Group annual 
report: 1980. (Lawrence Berkeley Lab., CA (USA)). Nov 
1981. Contract W-7405-ENG-48. 37p. NTIS, PC A03/MF 
A01. Order Number DE82005145. 

Oceanographic data have been collected in the Gulf of 
Mexico, Puerto Rico, Hawaii, and the equatorial South Atlantic. 
Biological, chemical, geological, and physical oceanographic re- 
search is reviewed. The biological research includes site surveys 
and bioassays of organisms and studies of the toxicity of ammonia 
and chlorine. The chemistry program involves OTEC site charac- 
terization, a nutrient preservation study, and a radioactive tracer 
development program for mixing studies and a program examining 
the partitioning of trace metals in the water column. The geological 
research included archival studies of bathymetry, and paleo-oceano- 
graphic modeling to explain organically rich sediments. The physi- 
cal research addresses ocean currents. (LEW) 
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23177 (NP—2901951) Questions about dredging and 
material in the Bay. Schubel, 


dredged 

J.R.; Wise, W.M. (eds.). (State Univ. of New York, Stony 
Brook (USA). Marine Sciences Research Center). 1979. 
150p. New York State Univ., New York, NY. Order 
Number DE82901951. 

An overview is presented of the history of dredging and 
dredged material disposal in the Maryland portion of the Chesa- 
peake Bay, the ways in which these activities have affected the Bay 
and its biota are assessed, and alternative methods of disposal are 
examined. Research priorities are also discussed. The information is 
presented under the following chapter titles: introduction; the 
Chesapeake Bay: a geological perspective; the Chesapeake Bay: 
human uses requiring dredging in Maryland; the Chesapeake Bay: 
dredging and disposal activities in Maryland; dredging and disposal 
methods commonly used in the Maryland portion of the Chesa- 
peake Bay and their environmental effects; and dredged material 
management in the Maryland portion of the Chesapeake Bay. An 
appendix and glossary are included. (JGB) 


23178 Using artificial streams to evaluate perturbation 
effects on Aufwuchs structure and function. Clark, J.R.; Rod- 

ers, J.H. Jr.; Dickson, K.L.; Cairns, J. Jr. Water Resources 
Bulletin; 16: No. 1, 100-104(Feb 1980). 

Artificial streams can assist in assessing the potential impact 
of pollutants on the structure and function of aquatic communities. 
While most artificial streams are constructed within a controlled 
environment or are maintained by recirculating water, researchers 
constructed a series of artificial streams along a river bank using 
river water on a once-through basis. This system was used to devel- 
op and test methods for structural and functional analyses of Auf- 
wuchs communities. Only the flow rate and stream depth were 
controlled while individual streams were perturbed to obtain com- 
munities of altered ecological condition. This experimental system 
provided a relatively inexpensive series of treated and untreated 
streams which allowed an evaluation and comparison of methods 
using communities under various stressed and nonstressed condi- 
tions. Without the stabilizing effects of a controlled atmosphere or 
recirculating water, our approach demonstrated a degree of vari- 
ability which approached that of the river. Researchers inferred 
that the Aufwuchs community present in the artificial streams 
maintained a high degree of structural complexity and functional 
dynamism, providing a strong test of our methods and an opportu- 
nity to examine current ecological theory. 


23179 Time-dependent model of nutrient distribution in 
continental shelf waters. Hofmann, E.E.; Pietrafesa, L.J.; 
Klinck, J.M.; Atkinson, L.P. (North Carolina State Univ., 
Raleigh). Ecological Modelling; 10: 193-214(1980). Contract 
EY-76-5-09-0920. 

A time dependent, vertical plant mathematical model of ni- 

trate distribution in Onslow Bay, North Carolina, is developed 
using similarity theory and conventional numerical techniques. 
Inputs of nitrate into Onslow Bay are the result of Gulf Stream in- 
trusions and this forcing is included as a boundary condition for 
this system. Advective and diffusive processes provide the mecha- 
nisms for transport of nitrate in Onslow Bay. The time dependence 
of the resulting nitrate fields is determined by the rate of phyto- 
plankton removal of nitrate. Nondimensional numbers, arising from 
model formulation, indicate the relative importance of various proc- 
esses included in the model. Two nondimensional numbers, H and 
P, and the nondimensional ratio, P/H, indicate interactions of phys- 
ical processes. Importance of the biological terms is determined by 
a third nondimensional number, A. Model results are compared to 
nitrate data collected in Onslow Bay, North Carolina during an in- 
trusion. 
23180 Annual productivity and phytoplankton changes be- 
tween 1969 and 1974 in Gull Lake, Michigan. Moss, B.; 
Wetzel, R.; Lauff, G.H. (Michigan State Univ., Hickory 
Corners). Freshwater Biology; 10: 113-121(1980). Contract 
EY-76-S-02-1599. 

The seasonal and depth distributions of dominant phyto- 
plankters, in situ primary productivity, organic carbon, and major 
chemical variables are described for Gull Lake, Michigan for the 
years 1971 to 1974. Despite efforts by residents surrounding this 
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moderately large dimictic lake to reduce phosphorus loading, all in- 
dications are of progressive eutrophication over the period. Previ- 
ously dominant Cyclotella michiganiana has almost completely dis- 
appeared while araphidinean diatoms have increased greatly; cer- 
tain blue-green algae that were absent previously are becoming 
characteristic. The ratio of araphidinean to centric diatoms in 
recent sediments has also increased. Primary productivity and par- 
ticulate and dissolved organic carbon concentrations have also in- 
creased. Voluntary attempts to reduce nutrient loading have appar- 
ently been inadequate to arrest increasing rates of eutrophication. 


23181 Volume of summer su intrusions into 
Onslow Bay, North Carolina. Atkinson, L.P. (Skidaway Inst. 
of Oceanography, Savannah, GA); Singer, J.J.; Pietrafesa, 
L.J. Deep-Sea Research, Part A: Ocea hic Research 
— : 421-434(1980). Contract EY-76-S-09-0889;EY-76- 


Onslow Bay, North Carolina is a continental shelf area 
bounded alongshore by extensive shoals and offshore by the Gulf 
Stream. Motions of the Gulf Stream often cause the intrusion of 
deeper, cold Gulf Stream water into the bay, especially during 
summer. Observations in 1975 and 1976 gave a range of intrusion 
volumes from 11 to 36%, averaging 20% (84 km*) of the bay 
volume. The minimum and maximum lifetimes for these intrusions 
were 14 and 60 days. The intrusions moved through the bay from 
south to north. 


23182 Summertime advection of low salinity surface 
waters into Onslow Bay. Singer, J.J. (Skidaway Inst. of 
Oceanography, Savannah, GA); Atkinson, L.P.; Pietraft 
L.J. Estuarine and Coastal Marine Science; Il: 73-82(1980). 
Contract EY-76-S-09-0889;EY-76-S-09-0902. 

Low salinity plumes have been observed to emanate from 
the southwestern corner of Onslow Bay, North Carolina near Cape 
Fear and to extend northeasterly towards Cape Lookout. The 
length of these plumes is 100 to 120 km, roughly two-thirds the 
southwest to northeast extent of the Bay. They influence as much 
as 20% of the surface area of the Bay with freshwater volumes 
ranging from 0.69 to 0.86 km*. These plumes dominated the surface 
salinity structure over the inner half of the shelf in Onslow Bay 
during 14 to 15 July and 21 to 23 July 1976. In addition, a south- 
westerly flow of waters from Raleigh Bay into Onslow Bay was 
also observed during the same period. Both flows appear to result 
from wind-induced circulation. 


23183 Relation of concentration and size distribution of 
suspended particulate matter to hydrography in Onslow Bay, 
North Carolina. Paffenhoefer, G.A.; Deibel, D.; Atkinson, 
L.P.; Dunstan, W.M. (Skidaway Inst. of oe Sa- 
vannah, GA). Deep-Sea Research; 27A: 435-447(1980). 

The volume and size distribution of particulate matter were 
related to hydrographic conditions in bottom water masses (intru- 
sions) that move on to the continental shelf off North Carolina 
from greater depths of the Gulf Stream. In all instances, the volume 
of particulate matter in intruded waters was greater than that in 
surface waters. Particle volumes, compared in three particle size 
ranges between 2 and 101 um, had maxima in the range of 25 to 
101 ym. Juvenile stages of zooplankton were abundant in the intru- 
sions. These presumably feed only on particles smaller than 25 pm 
dia, and thus have little impact on large diatoms. 
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REFER ALSO TO CITATION(S) 20794, 20796, 20876, 20877, 20883, 20886, 
22023, 22980, 23111, 23437, 23443, 23450, 23474, 23549 


23184 (BNL—30395) Ecological effects of acid precipita- 
tion on primary producers. Conway, H.L.; Hendrey, G.R. 
(Brookhaven National Lab., Upton, NY (USA)). 1981. Con- 
tract AC0276CH00016. 22p. (CONF-810464—2). NTIS, PC 
A02/MF AO1. Order Nealber DE82004795. 

From Conference on acid rain in the Great Lakes region; 
East Lansing, MI, USA (Apr 1981). 

Non-acidic, oligotrophic lakes are typically dominated by 
golden-brown algae, diatoms and green algae. With increasing acid- 
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ity, the number of species decrease and the species composition 
changes to dinoflagellates and golden-brown algae, with blue-green 
algae in some cases. For macrophytic plants, dense 
stands of Sphagnum and Utricularia are found in some acidic lakes 
which may reduce nutrient availability and benthic regeneration. 
Hydrogen ion concentration does not appear to be as important as 
inorganic phosphorus in controlling primary production and bio- 
mass in acidic lakes. In acidic, oligotrophic lakes, benthic plants 
may have a competitive advantage over pelagic algae because of 
the high concentrations of inorganic carbon and phosphorus availa- 
ble to them in the sediment. 


23185 (CONF-8011114—) Chemical dispersion of oil 
= an international research symposium. Mackay, D.; 
ells, P.G.; Paterson, S. (eds.). (Toronto Univ., Ontario 
(Canada). Inst. for Environmental Studies). 1980. 223p. 
2 Ad (Us ae Only), PC A10/MF AOl. Order Number 
From i research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov em. 
Topics discussed included dispersant effectiveness, de-emulsi- 
fication of mousses, application technology, toxicity, fate and be- 
haviour at sea, shorelines, sediments and in the presence of ice, mi- 
crobiology, and regulatory issues. A list of attendees is appended. 
Ten of the thirty-six papers and four session summaries were ab- 
stracted individually for ERA/EDB. 


23186 any i sagem pp 11-18) Evaluation of oil 
spill dispersant testing requirements. Rewick, R.T. (SRI In- 
ternational, M Menlo Park, CA); Sabo, K.A.; Gates, J.; —_ 
J.H.; McCarthy, L.T. Jr. 1980. NTIS (US Sales Only), PC 
A10/MF A011. Order Number DE82900445. 

From International research symposium on chemical disper- 
sion a oil spills; Toronto, Canada (17 Nov 1980). 

A number of laboratory dispersant effectiveness tests were 
evaluated using commercial oil-spill products and No. 2 and No. 6 
fuel oils. The tests, the EPA, Mackay/Steelman, Russian, French, 
Warren Spring, and an interfacial tension method developed at 
SRI, are reviewed in terms of type, scale, method of applying 
mixing energy, and the time required to conduct a produce evalua- 
tion. The experimental results, compared in terms of the precision 
of the test data and the effectiveness ranking order of the six non- 
ionic dispersants, demonstrate that the relative effectiveness found 
for the dispersants varies appreciably as a function of the testing 
method. Reasons for the variations are discussed, and recommenda- 
tions are presented on how to achieve dispersant testing data that 
are more representative of real-world conditions. Of the six testing 
methods evaluated, the EPA, Mackay/Steelman, and the interfacial 
tension methods ae the most amenable for improvement. 


23187 (CONF-8011114—, pp 19-32) Research into the 
limitations, and application techniques of oil spill dispersants. 
Morris, P.R. (Warren Spring Lab., Stevenage, England). 
1980. NTIS (US Sales Only), PC Al10/MF AOl. Order 
Number DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

In the UK dispersants have been used since the time of the 
Torrey Canyon oil spill (1967) with mixed success and presently 
form the main weapon of defence against oil pollution of the coast- 
line. Following the Eleni V spill of residual oil, laboratory work 
was undertaken using the Fina revolving flask test, which is a 
simple test technique to assess the quantity of oil dispersed into the 
water phase under conditions which simulate normal dispersant 
usage. Results from this work showed that viscosity played a major 
role in the size of droplets formed and on the diffusion of disper- 
sants into the oil film. This in turn has led to the recognition that 
those dispersants licensed for use by the UK will cease to be effec- 
tive above the designated viscosities. The results from the revolving 
flask test were shown to correlate with observations at sea by 
spraying a carpet of oil which in turn has been oversprayed with 
dispersant and studying, from a following boat, the dispersion of 
the oil into the sea. A study of droplet size distribution of oil dis- 
persed in the rotating flask test, using the Coulter Counter model 
TA II, has provided data which have shown how viscosity affects 
the droplet size distribution with viscosity. Results obtained from 
sea tests have also shown that concentrated dispersants when 
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sprayed undiluted, were more effective than the same quantity of 
dispersant prediluted with water (1:10) and sprayed from the stand- 
ard spray nets under conditions where breaker-boards were used to 
mix the oil and dispersant. 


23188 (CONF-8011114—, 33-39) posed preven- 
tion and breaking of sea-water- ulsions: choco- 
late mousse, Bridie, A.L.; Wanders, T.H.; Zegveld, W.; van 
der Heijde, H.B. (Koninklijke/Shell-Laboratorium, Amster- 
dam, Netherlands). 1980. S (US Sales Only), PC A10/ 
MF A0Ol1. Order Number DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

In the course of events following a large oil spill at sea the 
emergence of chocolate mousse may constitute a key factor. The 
question as to what crudes can be expected to give rise to stable 
mousses, and if so, under what conditions, has been brought some- 
what nearer to solution by the finding, that, in addition to the con- 
stituent asphaltenes, crystallizing wax plays an instrumental part in 
the formation of stable mousses. Results of the study are tabulated. 
The distinct, but intricately interconnected roles of the two widely 
different types of stabilizing agent may also assist in the understand- 
ing of various forms of viscous behaviour encountered, as illustrat- 
ed. Concern with the problems arising from the occurrence of 
chocolate mousse has resulted in finding an additive, provisionally 
coded LA1834, which can prevent mousse formation and which 
can also improve the pumpability of a mousse that has already 
formed and reduce its water content during recovery operations or 
storage. As the additive is active at application ratios of 1 to 2 parts 
per thousand on oil contained in the mousse, logistic requirements 
for bringing it to any spill site will be very modest. The additive 
keeps oil from dispersing vertically in the water column when ap- 
plied to oil or mousse on a sea water surface, and holds promise of 
environmental acceptability. 


23189 (CONF-8011114—, pp 45-50) Requirements for 
the laboratory testing of t 


\ i performance. 
Lindblom, G.P. (Exxon Chemical Co., Houston, TX). 1980. 
NTIS (US Sales Only), PC Al10/MF A0O1. Order Number 
DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

Information is presented which verifies the conclusion that 
performance tests of chemical dispersants should be directed to 
measuring the only action a dispersant can have, the reduction of 
interfacial tension. Evaluation of penetrability, and surfactant effi- 
ciency and effectiveness, as well as resultant film strength with in- 
creasing dosage should adequately characterize any formulation as 
well as indicating real world at-sea results. Involved procedures in- 
volving bulk agitation and oil extraction cannot provide this infor- 
mation and are unnecessary. 


23190 (CONF-8011114—, pp 103-107) Chemical disper- 
sion of oil in coastal low-energy : salt-marshes and 
tidal rivers. Vandermeulen, J.H. ‘ord Inst. of Oceanog- 
raphy, Dartmouth, Nova Scotia). 1980. NTIS (US Sales 
Only), PC A10/MF A01. Order Number DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

Oil persistence in the various coastal systems - beaches, 
rivers, lagoons, marshes - is most generally a function of wave 
energy, with high-energy systems (such as exposed rocky shores) 
essentially self-cleaning in short order. Low-energy environments, 
such as salt-marshes and silt-laden tidal rivers, are likely to become 
long-term sinks for spilled oil, retaining the residual petroleum hy- 
drocarbons for years or decades. Studies on the bioavailability of 
the entrapped oil to biota indicate that sediment porosity signifi- 
cantly affects oil persistence and movement, with greater oil move- 
ment through coarser sediment beaches. While oil will persist in 
saltmarshes and tidal river systems with fine sediments because of 
their low self-cleaning potential, such stranded oil will not pene- 
trate or penetrate only very slowly into the marsh or river sedi- 
ments. The possible use of chemical dispersants is suggested as an 
alternative to mechanical or manual cleanup methods, since the 
latter alternative would make drastic changes in the physical struc- 
ture of the system. 
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23191 (CONF-8011114—, pp 113-116) Studies on the 
fate of polycyclic aromatic hydrocarbons in estuarine ecosys- 
tems. Lee, R.F. (Skidaway Inst. of Oceanography, Savan- 
nah, GA). 1980. NTIS (US Sales Only), PC A10/MF AOl. 
Order Number DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 19 > 

Experiments on the fate and effects of oil on Georgia coastal 
waters and marshes are reported. Addition of a heavy fuel oil to a 
salt marsh resulted in high concentrations of polycyclic aromatic 
hydrocarbons in the sediment and benthic animals. The highest 
concentrations of phenanthrene, chrysene and fluoranthene in the 
sediment were 112, 105 and 75 ng/g sediment, respectively. These 

hydrocarbons decreased in concentration, and 150 days after the 

spill phenanthrene was not detectable, and the concentrations of 
fluoranthene and chrysene were 15 and 20 ng/g, respectively. The 
times for these hydrocarbons to decrease to 50% of their highest 
values, i.e., half-life, were approximately 100, 70 and 30 days in 
sediment, mussels and oysters, respectively. The rapid decrease of 
hydrocarbons by oysters relative to mussels may be due to the posi- 
tion of oysters on top of the sediment while mussels are in the sedi- 
ment. Thus, mussels were continually exposed to oiled sediment, 
whereas oysters obtained hydrocarbons only from water or sus- 
pended particles. Microbial hydrocarbon degradation rates were 
very high in the oiled marsh, presumably due to increases in the 
numbers of petroleum degrading bacteria. Radiolabeled 
dimethylbenz(a)anthracene and anthracene were not microbially de- 
graded in the dark in estuarine water samples. However, when 
water with these compounds were exposed to sunlight, rapid degra- 
dation to CO, occurred. Presumably, photo-oxidation products 
were further degraded to CO2 by microbes. 


23192 (CONF-8011114—, pp 117-151) Fate and effects 
of dispersant-treated compared with untreated crude oil, with 
particular reference to sheltered intertidal sediments. Little, 
D. (Orielton Field Centre, Pembroke, England); Baker, 
J.M.; Abbiss, T.P.; Rowland, S.J.; Tibbetts, P.J.C. 1980. 
NTIS (US Sales Only), PC A10/MF AO1. Order Number 
DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

Dispersant use is a factor which may partly determine the 
fate and effects of spilt oil. A series of quantitative field experiments 
has been initiated to simulate conditions following nearshore treat- 
ment of a floating oil slick, or following the cleaning of a spill 
stranded on the shore. The basic experimental design is a series of 
treatments (Forties or Nigerian crude oil, BP 110OWD dispersant, 
or oil plus dispersant) applied to sets of experimental plots in a 
range of intertidal and subtidal communities. Biological recording 
includes frequency and density measurements of plants and animals, 
and hydrocarbon analysis is by capillary gas liquid chromatography 
and computerized gas chromatography-mass spectrometry. Addi- 
tionally the effects of dispersant on movements and fate of oil in 
different types of sediment is being investigated using a laboratory 
sediment column and controllable temperature seawater system. 
The columns were successfully used in the modeling of low-energy 
sedimentary environments. Particular attention was paid to the 
nature of water table fluctuations within the sediment, to grain size 
and sorting, to permeability, and to the number of simulated tides 
that the columns experience after treatment. Hydrocarbon analysis 
is primarily by ultra-violet spectrophotometry, which has the ad- 
vantage that the large number of samples generated by each experi- 
mental run can be quickly analyzed. Gas liquid chromatography is 
used for checking selected samples. Preliminary results from the 
field and laboratory experiments indicate that some dispersant treat- 
ments increase penetration of oil and that it may be retained below 
the sediment surface. Interacting factors include time of treatment 
in relation to tidal cycle, and behavior of the water table in the 
sediment. 


23193 (CONF-8011114—, pp 159-171) Nearshore use of 
dispersants: the BIOS project. Sergy, G.A.; Blackall, P.J. 
(Environment Canada, Edmonton, Alberta). 1980. NTIS 
(US Sales Only), PC A10/MF AOl. Order Number 
DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 
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The Baffin Island Oilspill (BIOS) Project has now complet- 
ed the first field season of a four year research program to examine 
oil in the arctic nearshore and shoreline environments. The shore- 
line study is designed to assess the relative effectiveness of shoreline 
protection and cleanup techniques. The nearshore study is designed 
to determine if the use of chemical dispersants in the arctic near- 
shore will reduce or increase the effects of spilled oil. The first field 
season (1980) saw the collection and analysis of baseline biological, 
chemical and physical data and information from the three bays and 
surrounding area. The on-site field work consisted of an integrated 
scientific study of the oceanography, meteorology, geomorphology, 
ice mechanics, environmental chemistry of the water and sediments, 
hydrocarbon concentrations in the water, sediments and tissue, mi- 
croflora of the sediments and water, macrobenthic flora and fauna 
and epontic organisms. In southern laboratories studies were con- 
ducted on the chemical and toxicological properties of the test oil 
and dispersant, and a suitable dispersing system. The results of year 
one of the nearshore study are being used to refine the second year 
design and establish the pre-spill environmental conditions at the 
site. 


23194 (CONF-8011114—, pp 173-177) Licensing of oil 
dispersants: what kind of to hate, Wariemen Ruch 
K.W. (North West Water se Re ta 

1980. NTIS (US Sales Only), PC A10 AOl. wer 
Number DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

It is pointed out that a great variety of tests have been used 
for measuring the toxicity of oil-dispersing chemicals to marine or- 
ganisms. It is particularly relevant therefore, at a time when an in- 
creasing number of countries are looking to license the use of dis- 
persants, to examine the ways in which toxicity tests might be in- 
corporated into a licensing scheme and to discuss the variables that 
appear important when selecting the appropriate test(s). A licensing 
procedure, usually operating in the constraints of legal and/or con- 
tingency requirements, may include consideration of one, some or 
all of the following characteristics of a dispersant: chemical compo- 
sition, safety, shelf-life, effectiveness, toxicity, costs, and it may con- 
sider them separately or as inter-related attributes. The type of tox- 
icity test will depend upon the type and objective of the licensing 
procedure but the following aspects will always require considera- 
tion: water quality, test species, method of exposure, conditions of 
exposure, biological effect and response. They are interactive, and 
their relative importance varies in response to extraneous condi- 
tions. Thus under one set of circumstances the conditions which 
optimize the environmental relevance of a test will have a higher 
priority than those which optimize homogeneity of the test environ- 
ment and vice versa. The results of the toxicity test can be ex- 
pressed in a number of ways - the concentration (nominal or meas- 
ured) producing a given response after a fixed period, the time 
taken to produce a given response at a given concentration, the re- 
sponse (i.e. proportion showing a given effect) at fixed time and 
fixed concentration. Similarily there are a number of ways of defin- 
ing the criterion of acceptability - by comparison with a fixed 
standard, by comparison between disperants, and by comparison 
with oil. 


23195 (LBL—11990, pp 7.25-7.26) Improvement of the 


sensitivity and precision of neutron activation analysis of 
some elements in plankton and planktonic fish. Asaro F.; 
Michel, H.; Flegal, R.; Quinby-Hunt. Jul 1981. NTIS, PC 
A16/MF AO1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Bioassay by neutron activation was modified to detect trace 
amounts of elements in biological materials with an approximate 
10% sodium content. (PSB) 


23196 (LBL—11990, pp 8.78-8.82) Water quality and hy- 
drologic effects of coal mining. Fox, J.P.; Kland, M.J.; Pear- 
son, F.H.; Persoff, P. Jul 1981. NTIS, PC Al6/MF AO1. 
Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Literature was reviewed on hydrologic and water-quality 
impacts of coal mining and a research plan was developed as a 
basis of our future laboratory investigations. These were the specif- 
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ic objectives of that work: (1) Identify and discuss pertinent federal 
legislation regulating the hydrologic and water-quality impacts of 
coal mining; (2) Survey and review the hydrologic and water-qual- 
ity impacts resulting from coal mining; (3) Survey and review the 
state of knowledge i in control technology for hydrologic and water- 
quality impacts of coal mining and analyze the ability of these exist- 
ing methods to assure coal industry compliance with federal legisla- 
den: and (4) Identify unresolved technical issues and areas requiring 
research and development. 


23197 (ORNL/TM—7824) Recommendations for ——. 
ing output of the ORNL/EPA Unified Transport M 
(UTM-TOX). Patterson, M.R.; Sworski, T.J.; Reon 
M.G. (Oak Ridge National Lab., ™ (USA)). Dec 1981. 
Contract W-7405-ENG-26. 38p. NTIS, PC A03/MF AOl. 
Order Number DE82005994. 

The ORNL Unified Transport Model (UTM-TOX) calcu- 
lates large amounts of data which must be selectively displayed for 
efficient use in chemical transport and fate evaluations. This report 
surveys the display modes available at the present time, which in- 
clude complete tabular display of selected data, tabular display of 
statistical summaries, print plots and line plots. Each display mode 
has advantges for certain uses. An evolution of assessment proce- 
dures and decision criteria for toxic substances will likely occur, 
which suggests that a variety of display modes of diverse data sets 
be available in the model repertoire developed by ORNL. 


23198 (PB—81-807570) Oil slick movement. 1964-June, 
1981 (citations from the NTIS Data Base). Report 7 = 
Jun 81, (National Technical Information Service, S ring- 
field, VA (USA)). Jul 1981. 50p. NTIS PC NO1/MF NO 

The bibliography cites reports covering the movement of oil 
slicks in the ocean. Some of the topics include ocean current inter- 
actions, modeling of drift, ocean wave dispersion, and ocean cur- 
rent studies off of various coasts. (This updated bibliography con- 
tains 43 citations, 5 of which are new entries to the previous edi- 
tion.) 


23199 (PNL-SA—9498) Estimation of aquifer recharge: a 
case study. Gutknecht, P.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Aug 1981. Contract AC06-76RL01830. 
17p. (CONF-8104132—1). NTIS, PC A02/MF AOl1. Order 
Number DE82001172. 

From 10. annual Rocky Mountain groundwater conference; 
Laramie, WY, USA (20 Apr 1981). 

An empirical ground-water recharge calculation methodolo- 
gy used in the regional hydrologic modeling of the Pasco Basin in 
southeastern Washington is discussed. The method takes into ac- 
count precipitation, irrigation, evapotranspiration and runoff in a 
complex water balance calculation. Weather station data on precipi- 
tation and potential evapotranspiration were interpolated to a 
matrix of nodes over the Pasco Basin area. Information on soils and 
vegetation was used to estimate the actual evapotranspiration ex- 
pected at each node with average monthly values of precipitation 
and irrigation. Sensitivity and optimization studies were done to de- 
termine the effects of fitting procedures and calculation methods on 
resulting distributions. Calculated aquifer recharge rates for the Co- 
lumbia Plateau basalts have been useful in verifying Pasco Basin 
transmissivity distributions. This has established greater confidence 
in hydrologic model predictions than otherwise possible due to the 
limited amount of detailed transmissivity data available, especially 
in the lower aquifers of this area. 


23200 (SRO—819-12, pp 104-149) Aquatic systems pro- 
gram. Alberts, J.J.: Bartell, S.M.; Fontaine, T.D. Aug 1981. 
NTIS, PC A08/MF AO1. Order Number DE82007710. 

In Savannah River Ecology Laboratory, University of Geor- 
gia, annual report. 

Research progress is reported in sections entitled: fate of 
anthracene in lotic systems determined in channels microcosms; ac- 
cumulation of benzo(a)pyrene by periphyton varies with communi- 
ty composition; bioaccumulation of polycyclic aromatic hydrocar- 
bon compounds reduced by humic acids; humic acids and polycy- 
clic aromatic hydrocarbons co-precipitate at estuarine salinities; 
photoinduced toxicity in anthracene-contaminated fish exposed to 
sunlight; submersed plants have little effect on attached communi- 


52 ENVIRONMENTAL SCIENCES, AQUATIC 
5203 Radioactive Materials Monitoring And Transport 


ties; construction of a stream ecosystem-heavy metals fate and 
effect model underway; self-organizing systems appear to maximize 
energy flow; stability constants of natural organic matter with Cu 
and Cd can be used to predict distribution of these metals over 
broad regional areas; and, As and Cr oxidation state ratios to be de- 
termined in coal ash leachates. (JGB) 


23201 Sorption of plutonium-237 by two species of 
marine phytoplankton. Yen, J. (Univ. of Washin; Seat- 
tle). Journal of Phycology; 17: No. 4, 346-35 1981). 
Contract E-76-S-06-2225. 

The absorption of plutonium-237, added from an acid solu- 
tion, by two species of marine phytoplankton, Monochrysis lutheri 
Droop, a flagellated chrysomonad, and Phaeodactylum tricornutum 
Bohlin, a diatom, is governed by a passive mechanism. This is 
clearly indicated by the observation that the rapid rates of sorption 
were not significantly different for live and heat-killed cells incubat- 
ed at 24/sup o/C and 0/sup o/C. The Q*° values for the chryso- 
monad and the diatom of 0.95 and 1.18, respectively, are indicative 
of passive processes. The average ratio of (activity on algael activi- 
ty in filtrate) per unit volume at 24 h, the time when maximum 
levels of algal radioactivity were attained, of (32 +/- 4) X 10° was 
not significantly different for the diatom or the chrysomonad. On a 
per cell basis, maximum levels of radioactivity were obtained 
within 2 h. Less than 20% of the absorbed *°7Pu desorbed after 24 
h. 


23202 Geochemical cycles of elements and human 
bation. Li, Y.H. (Columbia Univ., Palisades, NY). hi- 
mica et Cosmochimica Acta; 45: No. 11, 2073-2084(Nov 
1981). Contract EW-76-S-02-2185. 

The pollution inputs of various elements are omnipresent in 
aerosols, snows, rivers and the ocean of the northern hemisphere. 
The mid-ocean ridges are not important sinks or sources for most 
of the elements. The settling of fecal pellets is the predominant 
transport mechanism of most elements (except Mn, Co and Ni) 
from the surface to deep oceans. Dissolved Mn, Co and Ni are di- 
rectly incorporated into pelagic clays at the sediment-water inter- 
face. 
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EFER ALSO TO CITATION(S) 21071, 21078, 21991, 23117, 23139, 23146, 
3148 23149, 23161, 23514, 23531 


23203 (DOE/EV/03852—47) Geochemistry of plutonium 
and of uranium and thorium series nuclides in the Gulf of 
Mexico. Summary of progress. Scott, M.R. (Texas A and M 
Univ., College Station (USA). t. of Oceanography). 
1981. "Comma AS05-76EV03852. 24p. NTIS, PC A02, 

A0l1. Order Number DE82004317. 

A summary outline of research on plutonium and naturally 
occurring radionuclides in the Gulf of Mexico and its contributing 
rivers is presented. Analytical procedures have been established; 
river sediments, river water, and marine sediments have been exten- 
sively sampled and analyzed for radionuclides and geochemically 
significant stable elements. (ACR) 


23204 *41Am from the decay of **'Pu in the Irish i, 
Day, J.P.; Cross, J.E. (Manchester Univ. (UK). of 
Chemietry) Nature (London); 292: No. “3818, 43-45 4 “Jul 
1981 

Using data for the discharge of effluents to the Irish Sea, 
from the nuclear fuel reprocessing plant at Windscale, the probable 
sedimentary deposition of 71 Am and **'Pu over the past 20 yr is 
estimated and the consequent additional ingrowth of **Am, due to 
decay of *'Pu, is calculated. The latter is now approximately 600 
Ci yr~', rising towards a steady state approximately 1,300 Ci yr~’ if 
present rates of discharge of **'Pu are maintained. The present 
sedimentary reservoir of **Am is approximately 18,000 Ci, of 
which about 4,800 have resulted from **!Pu decay in situ. Meas- 
urements of the *1Pu/Pu-a isotope ratio in coastal sediments con- 
firms the estimates of 7*1Pu deposition. Outside the Irish Sea, in the 
dispersal plume into Scottish waters, it is concluded that the ob- 
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served **Am concentration can be accounted for largely by in- 
growth from the **Pu transported in the water mass. 


23205 Balance of Sr-90 and Cs-137 in the Baltic Sea re- 
vised 1978. Salo, A. (Institute of Radiation Protection, Hel- 
sinki ss Voipio, A. (Institute of Marine Research, 
Helsinki (Finland)). Marine Pollution Bulletin; 12: No. 6, 
218-224(Jun 1981). 

Using average "Cs and ™Sr concentrations in different 
water masses of the Baltic sea based on data given by various 
workers, values of the total amounts and the balances of these iso- 
topes for the years 1960 to 1977 are presented. Results indicate that; 
the total content of '*7Cs reached its maximum value of 20 100 Ci 
in 1966, while the maximum content of *Sr, 20 600 Ci, was found 
one year later, the maximum difference between two interannual 
changes of the total nuclide contents found by two methods was 
+- 20% for *"Cs and +- 16% for Sr, the maximum total con- 
tents of these two radionuclides were rather similar, and the effec- 
tive half life was evaluated as about 9 years for 7Cs and about 15 
years for ®Sr. 


Americium in intertidal sediments from the coastal 
a of Windscale. Aston, S.R.; Stanners, D.A. (Lancas- 
ter Univ. (UK)). Marine Pollution " Bulletin; 12: No. 5, 149- 
153(May 1981). 

The distribution of americium in surface intertidal sediments 
from a coastal environment near the Windscale nuclear fuel repro- 
cessing plant has been investigated. The study includes data on the 
broadscale distribution of ***Am in Northwest England, but focuses 
on the sediments of the Ravenglass estuary 10 km south of Winds- 
cale. The results indicate that americium concentrations in the inner 
estuary sediments are up to seven times higher than those from the 
Irish Sea itself. Americium distribution on silt banks is rather con- 
stant on a small scale, but varies considerably between adjacent silt 
bank and salt marsh areas. 


23207 Radioactive contamination of the NEA dumping 
sites. Feldt, W.; Kanish, G.; Lauer, R. 
(Bundesforschungsanstalt fuer Fischerei, Hamburg (Ger- 
many, F.R.). Isotopenlaboratorium). pp 465-480 of ameets 
of eager pena releases ae the marine oes Pro- 
ceedings of an international symposium jointly organized by 
the IAEA and the OECD NEA and held in Vienna 6-10 
October 1980. Vienna, Austria; IAEA (1981). 

From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 

Two cruises were undertaken in 1979 and 1980 to monitor 
the NEA dumping sites. Samples of water, sediment and organisms 
from plankton, nekton and benthos were analysed. Manganese-54 
and **Ru were detected in organi of the water column only 
but “Co, ™ Sb, Ce, Sr and '’Cs were found in nearly all 
compartments of the ocean. The main source of these radionuclides 
appears to be fall-out as they are also found in an investigation area 
outside the dumping sites. The sea anemones (Chitonanthus abys- 
sorum) in the initial dumping site have remarkably higher contents 
of ®Sr and *°"Cs than in all other investigated areas. From the data 
found it was deduced that (1) biological vertical transport down- 
wards is of the order of magnitude of some years; (2) sea anemones 
are contaminated by activity dumped 13 years ago; and (3) no 
hazard to man or the environment is envisaged in the near future. 


23208 Experimental studies on the bioavailability of tech- 
netium in selected marine Fowler, S.W.; Ben- 
ayoun, G.; Parsi, P.; Essa, M.W.A. (International Atomic 
Energy Agency, Monaco-Ville (Monaco). Lab. of Marine 
Radisactivity); Schulte, E.H. (Comitato Nazionale per 
page Nucleare, La S (Italy). Lab. per lo Studio 
mtaminazione Radioattiva del Mare). pp 319-339 of 
ae S oe of radionuclide releases into the marine environ- 
of an international symposium jointly or- 
ganized ‘bythe by the and the OECD NEA and held in 
6-10 October 1980. Vienna, Austria; IAEA (1981). 
From International symposium on the impacts of radionu- 
clide releases into the marine environment; Vienna, Austria (6 Oct 
1980). 
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Laboratory studies were undertaken to examine the biokine- 
tics of technetium in marine organisms. Mussels exposed to 
*Tcsup(m)(+7) in sea water took up the radionuclide slowly, 
reaching whole-body concentration factors of only 1.3 after 1 
month. Technetium in shell, muscle, mantle and gills was relatively 
low with concentration factors ranging between 1.2 and 2.2, where- 
as viscera and byssus attained somewhat higher factors of 17 and 8, 
respectively. Additional **Tcsup(m) uptake through the food chain 
had virtually no effect on *Tcsup(m) concentrations in mussels pri- 
marily because of very low *Tcsup(m)(+7) uptake by the phyto- 
plankton. Depuration of Tc incorporated in this fashion proceeded 
rapidly during the first 24 h (approximately 40%) and then more 
slowly over the next few months; the biological half-time for 
*%Tcsup(m) in mussels living under field conditions was approxi- 
mately 100 d. Uptake of Tc(+7) by shrimp was higher (CF=8) 
and most of the radionuclide was located in the hepatopancreas. 
Temperature increased the uptake rate but not the equilibrium con- 
centration factor. Very little Tc was lost when the shrimp molted. 
Similar experiments with isopods indicated a very low uptake 
(CF=3.5) followed by strong retention (Tbsub(1/2)=300 d). Tech- 
netium ingested with food was readily assimilated by shrimp; as- 
similation and subsequent turnover rates both strongly depended 
upon the oxidation state. Polychaetes displayed the greatest affinity 
for Tc; concentration factors ranging from 178-343 (Tc+7) and 57- 
131 (Tc+4) were measured after 14 d. Subsequent loss rates were 
also dependent upon the oxidation state of the radionuclide. Tech- 
netium was not strongly associated with the mucus strands 
sloughed by worms; the majority of the radioactivity was bound to 
the body. 


23209 Uptake of Fe from contaminated sediments by 
the polychaete Nereis diversicolor. Jennings, C.D. (Oregon 
Coll., Monmouth); Fowler, S.W. Marine Biology (Berlin); 56: 
277-280(1980). Contract AT(45-1)-2231. 

The polychaete Nereis diversicolor O.F. Mueller was ex- 
posed to marine sediments which had been contaminated with *Fe 
either through the testing of nuclear devices or by the release of 
liquid waste effluent from a nuclear fuel reprocessing plant. The 
amount of Fe taken up reached a concentration in the worms 
about 6% of the concentration in both types of sediment. Bioavaila- 
bility of **Fe was shown to depend on its concentration in sedi- 
ment and not on sediment type, stable iron concentration, or the 
source of contamination. N. diversicolor may not extract from sedi- 
ment the same fraction of Fe as does 0.1N HCl and caution 
should be exercised in using such measurements to represent the 
bioavailable fraction. 


— Mathematical simulation of sediment and radionu- 

clide transport in the Clinch River, Tennessee. Onishi, Y. 
(Battelle Memorial Inst., Richland, WA); Schreiber, D.L.; 
Codell, R.B. pp 393-406 of Contaminants and sediments. 
Volume 1. er, R.A. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers, Inc. (1980). 

Mathematical models supported by coordinated data collec- 
tion programs can be useful tools in assessing the migration and ul- 
timate fate of radionuclides and other hazardous substances, e.g., 
heavy metals, pesticides and other toxic chemicals. To obtain accu- 
rate predictions of the transport of these materials, mathematical 
models must include major transport mechanisms. Until recently, 
sediment-contaminant interaction was not included in models be- 
cause of the complex nature of sediment transport and contaminant 
adsorption/desorption mmechanisms. Computer simulation models, 
which calculate contaminant transport without including contami- 
nant-sediment interaction, predict that contaminants will be flushed 
from surface waters at the same rate at which water is exchanged. 
In reality, however, sediment sorption effects would cause some 
contaminants to flush much more slowly, at approximately the rate 
at which the sediment is exchanged in the surface water system. To 
identify how sediment transport affects contaminant migration, the 
finite element, sediment-contaminant transport model, SERATRA 
was applied to the Clinch River, Tennessee, to simulate the migra- 
tion of sediments and radionuclides (1°7Cs and Sr). 
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23211 (NASA-CR—165623-VOL-7) Thermal pollution 

mathematical model. Volume 7: User's manual for three-di- 

mensional free-surface model. Final rt. Lee, S.S.; Sen- 

gupta, ta, S.; Tuann, S.Y.; Lee, C.R. Univ., "Coral 
les, FL (USA)). Aug 1980. 152p. HC A08/MF Al. 

A mathematical model used for the analysis of thermal dis- 
charge from power plants into tidal estuaries and coastal waters is 
described. This transient, free surface, three dimensional model is 
applied to predict the water temperature as a function of time and 
position in a specified region. In situations of practical relevance, 
the specified coastal or off-shore region will be a water body of ir- 
regular bottom topography with possible islands or keys. The user 
specifies the boundary and boundary conditions, as well as the 
water depth distribution. Semi-diurnal tide is considered in the 
model. Hourly weather data is needed for wind stress calculation 
and heat exchange between water and the atmosphere. The ambient 
temperature is assumed of a sinusoidal form of 24 hour period. The 
ambient turbulence is included by an eddy viscosity and diffusivity 
formulation. The appropriate values are to be calibrated against 
measured currents. 


5205 Site Resource And Use Studies 


REFER ALSO TO CITATION(S) 20878, 20882, 20884, 20885, 21076, 23550 


23212 (NP—2901954) Saline water use and 

portunities. (Bureau of Reclamation, Denver, CO (USA). 
Colorado River Water Quality Office). 1981. 2 "Ser 
of the Interior, Engineering and Research Center, ver, 
CO 80225. Order Nester E82901954. 

Innovative alternative plans are presented for collecting, 
treating, and transporting saline water for energy development use 
or disposal in the Colorado River Basin. The concepts developed 
are considered alternatives to conventional structural salinity con- 
trol methods which involve lined evaporation ponds and desalina- 
tion plants. Heavy emphasis is placed on beneficial use of saline 
water to mitigate the depletion impact of its removal from the river 
system by structural control. Preliminary costs are developed for 
selected alternatives showing favorable cost-effectiveness compari- 
sons with current structural control measures. The report addresses 
the potential cost savings for the most promising alternatives of 
local saline water use by powerplants and by coal slurry pipeline. 


5206 Regulations 


REFER ALSO TO CITATION(S) 20759, 22024, 22112, 23172, 23194 
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5301 Social And Economic Studies 


REFER ALSO TO CITATION(S) 20793, 22039, 23067, 23068, 23070 


23213 (BNL—30219) Oxidant air pollution: estimating 
economic effects on US vegetation. Moskowitz, P.D.; Co- 
veney, E.A.; Medeiros, W.H.; Morris, S.C. (Brookhaven 
National Lab., Upton, NY (USA)). 1981. Contract AC02- 
76CH00016. 16p. (CONF-810631—5). NTIS, PC A02/MF 
A01. Order Number DE82002858. 

From 74. annual meeting of the Air Pollution Control Asso- 
ciation; Philadelphia, PA, USA (21 Jun 1981). 

In developing standards required for implementation of the 
Clean Air Act, increased emphasis is being placed on cost/benefit 
analyses. Although air pollutant effects on crops were recognized 
for over a century, the ability to produce accurate estimates of bio- 
logical damage and to translate these estimates into dollar losses is 
currently surrounded by considerable uncertainty and controversy. 
Results of two different approaches for estimating some national- 
level economic effects of oxidants on a selected crop, alfalfa, are 
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compared. The first uses a modified version of the Stanford Re- 
search Institute (SRI) plant impact model. The SRI model makes 
several simplifying assumptions that have not received wide scruti- 
ny. Nevertheless, the models’s results have had great influence on 
US perceptions about national-level effects of air pollutants on 
plants. The second approach, using a model called DAMAGE, 
combines data from other sources including an ozone dose-response 
damage function for alfafa, EPA air quality measurements, and US 
Census of Agriculture crop yield statistics to produce more defensi- 
ble estimates of biological damage; these are then translated into 
dollar losses at the farm level. The structure of the SRI model was 
evaluated critically, modified, and rerun to produce estimates of 
economic losses resulting from oxidant damage to alfalfa in 485 
counties. Two inherent weaknesses remain in the SRI approach. 
They are the use of emission estimates rather than actual air-quality 
measurements to represent dose and use of subjectivity sensitivity 
functions based on foliar injury rather than mechanistic dose-re- 
sponse functions to express pollutant impact on crop yield. Cogni- 
zant of the SRI model’s shortcomings, the new model (DAMAGE) 
was constructed using actual air quality measurements of oxidant as 
input to the dose-response function for alfalfa. 


5302 Assessment Of Energy Technologies 


23214 (CONF-8110117—1) Health and safety issues of 
alternate systems. Watson, A.P.; Etnier, E.L.; Walsh, 
P.J. (Oak Ridge National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 19p. NTIS, PC A02/MF AOl. Order 
Number DE82002918. 

From ANS executive conference on alternate sources of 
electrical power; Cape Cod, MA, USA (4 Oct 1981). 

An evaluation of potential occupational and public health as- 
pects of geothermal, biomass, solar, and fossil energy technologies 
has been performed. Identification of potentially hazardous process- 
es of each fuel cycle has been made, as well as development of 
quantitative evaluation when necessary data were available. Occu- 
pational exposure to hydrogen sulfide gas occurs near all geother- 
mal sites. Principal health and safety considerations of biomass 
pathways are directly related to the diffuse nature of solar energy 
fixation by photosynthesis and subsequent transfer to animal food 
chains. Unique hazards associated with solar energy include occu- 
pational exposures to Cd and As during manufacture of photovol- 
taic cells. Potential occupational hazards during production of syn- 
fuels from coal and oil shale include accidents and disease resulting 
from ore removal; and dermal and inhalation exposures to carcino- 
gens, tumorigens, and caustic agents. 


23215 (DOE/ERD—0029) Environmental-readiness docu- 
ment: magnetohydrodynamics. ent of Energy, 
Washington, DC (USA). Assistant retary for Environ- 
ment). Jul 1980. 67p. NTIS, PC A04/MF AOl. Order 
Number DE82002604. 

Three factors are evaluated in terms of probability of occur- 
rence: (1) there will be an adverse finding as a result of future envi- 
ronmental research and development; (2) given this finding, the 
commercialization program will encounter delays; and (3) the con- 
sequence of an adverse finding will result in increased costs of con- 
trol. The term adverse finding is used to reflect a research and de- 
velopment outcome identifying an environmental impact that must 
be handled. The later in the commercialization schedule that this 
determination is made, the greater the likelihood that the full com- 
mercialization program will be delayed somewhat while appropri- 
ate mitigation measures are chosen. No judgments are made con- 
cerning the length of the delay. The last judgment, regarding the 
increase in abatement costs, takes into consideration the extent and 
difficulty of control, as well as the possibility that additional meas- 
ures may be required to deal with each of several environmental 
problems. 
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23216 (EPA—600/S7-81-008) Ohio River Basin energy 
. (Environmental jou 
JSA). Office of Environ- 
). May 1981. 19p. US 


i i , Industrial Environmen- 
tal Research Laboratory, ti, OH 45268. Order 
Number DE82901171. 

The goals of the Ohio River Basin Energy Study (ORBES) 
are: (1) to identify and evaluate the potential consequences of var- 
ious levels, rates, and patterns of future energy development in the 
Ohio River Basin; (2) to formulate policy alternatives that could 
mitigate the undesirable consequences; and (3) to summarize this in- 
formation and present the results throughout the ORBES region. 
Phase I of ORBES, conducted from August 1976 through August 
1977, was a preliminary assessment of the potential impacts of four 
plausible energy development scenarios for the lower Ohio River 
valley. Phase II, which began in September 1977 represents an ex- 
tensive in-depth assessment based on the issues identified during 
Phase I. 
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REFER ALSO TO CITATION(S) 22984, 23178, 23249, 23351, 23460, 23497, 
23507 


23217 Nesting frequency and success: implications for the 


demography of painted turtles. Tinkle, D.W.; Congdon, J.D.; 


Rosen, P.C. (Univ. of Michigan, Ann Arbor, MI). Ecology; 
62: No. 6, 1426-1432(Dec 1981). DE-AC09-76SR00-819. 

Nesting ecology and reproduction of painted turtles (Chry- 
semys picta) in southeast Michigan were intensively studied from 
1975 to 1978. The average clutch size of Michigan painted turtles 
was 7.55, with body size accounting for only 9-13% of the vari- 
ance. Data on nesting frequency indicate that from 30 to 50% of 
the females possibly do not reproduce every year and that ~6% 
reproduce twice in a given year. Predation within 48 h of egg- 
laying is responsible for the failure of 20% of the nests. An addi- 
tional 12% nest failure is due to various other causes. These data 
substantially alter the life table previously reported in this popula- 
tion of painted turtles. 


Foraging pattern, colony distribution, and foraging 
range of the Florida harvester ant, Pogonomyrmex badius. 
Harrison, J.S. (Savannah River Ecolo ry); 

Y 1467-1473(Dec 


Gentry, J.B.; Aiken, S.C. Ecology; 62: No. 
1981). E4-76-C-09-0189. 

This report describes the foraging pattern of the Florida har- 
vester ant Pogonomyrmex badius in a high-density population of 
colonies. The foraging pattern has both promoted and been influ- 
enced by the colony distribution. Pogonomyrmex badius forages 
from short trails which extend into a surrounding foraging range. 
Direction of foraging trails is influenced by the location of a 
colony's near neighbors. Seasonal nest relocations always occur 
along a foraging trail, usually the main trail. Foraging ranges are 
not actively defended, but are used almost exclusively by foragers 
from a single colony. Foraging ranges will be extended into an area 
abandoned by neighboring foragers, indicating that forager pres- 
ence may define each colony’s range. Colony distribution has re- 
mained essentially the same for several years, despite seasonal nest 
relocations and addition of new colonies. Establishment of trails 
and exclusive foraging ranges by each colony minimizes encounters 
with neighboring foragers and guarantees access to available re- 
sources; this pattern also promotes maintenance of the existing 
colony distribution and partitioning of resources. 
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23219 Amphetamine margin in sports. Laties, V.G.; 
Weiss, B. (Univ. of Rochester School of Medicine and Den- 
tistry, NY). Federation Proceedings; 40: No. 12, 2689- 
2692(Oct 1981). Contract AC02-76EV03490. 

The amphetamines can enhance athletic performance. That 
much seem clear from the literature, some of which is reviewed 
here. Increases in endurance have been demonstrated in both 
humans and rats. Smith and Beecher, 20 years ago, showed im- 
provement of running, swimming, and weight throwing in highly 
trained athletes. Laboratory analogs of such performances have also 
been used and similar enhancement demonstrated. The amount of 
change induced by the amphetamines is usually small, of the order 
of a few percent. Nevertheless, since a fraction of a percent im- 
provement can make the difference between fame and oblivion, the 
margin conferred by these drugs can be quite important. 


23220 Dynamics of single-speties population growth: sta- 
bility or chaos. Mueller, L.D.; Ayala, F.J. (Univ. of Califor- 
nia, Davis). Ecology; 62: No. 5, 1148- 1154(1981). 

We have examined stability at the carrying capacity for 25 
genetically different populations of Drosophila melanogaster. In 
spite of their genetic heterogeneity, 20 of the populations yield 
stable equilibria and none have eigenvalues significantly greater 
than one. Computer simulations demonstrate how selection at the 
individual level may account for population stability (and, hence, 
that group selection is not necessary for the evolution of stability). 
Recent theoretical studies on density-dependent selection in random 
environments provide predictions consistent with our empirical 
findings. 


23221 Competition and habitat selection in a —— floor 
small mammal fauna. Dueser, R.D. (Univ. of Vir 

lottesville); Hallett, J.G. Oikos; 35: No. 3, 15 2571980). 
Contract W-7405-ENG-26. 

In a study of habitat exploitation in a forest-floor small 
mammal community, we have collected habitat and population data 
for Peromyscus leucopus, Ochrotomys nuttalli, and Tamias striatus. 
Using multiple regression analysis, researchers estimate the effects 
of habitat selection and competition on the local distributions of 
these species during three seasons. Each of the partial regression 
coefficients relating the density of an independent species to the 
density of the dependent species is negative. This result indicates 
that competition is pervasive among these species. Competitive abil- 
ity and habitat selectivity both increase in the order Peromyscus- 
Tamias-Ochrotomys. Peromyscus is a poorly competitive habitat 
generalist, Ochrotomys is a strongly competitive habitat specialist, 
and Tamias is intermediate in both respects. The competitive hier- 
archy is stable between seasons. These results both confirm the 
conclusions reached in previous studies of this small mammal com- 
munity and suggest the design of experiments to further clarify the 
mode and consequences of interaction between these species. 
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REFER ALSO TO CITATION(S) 21134, 23268, 23269, 23274, 23276, 23278, 
23286, 23287, 23297, 23308, 23309, 23317, 23318, 23320, 23326, 23327, 23336, 
23423, 23453, 23463, 23465, 23468, 23470, 23476, 23488, 23489, 23491, 23492, 
23494, 23496, 23498, 23500, 23502, 23505 


23222 (DOE/ER/10803—1) Guard cell biochemistry: re- 
sponse to environmental stimuli causing changes in gas ex- 
change. Progress report. (Florida State Univ., Tallahassee 
(USA). Dept. of Biological Science). 25 Sep 1981. Contract 
AS05-81ER10803. 7p. NTIS, PC A02/MF AOl. Order 
Number DE82004630. 

Progress is reported in research on the biochemistry of 
guard cells. Methods for the isolation of guard cell protoplasts have 
been developed. Aqueous two-phase polymer systems for isolating 
cells, organelles and macromolecules were investigated. 
Ultramicrofluorometry of NAD(P)H was developed. An attempt 
has been made to measure abscisic acid in guard cells. (ACR) 
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3223 (UCLA—12-1309) Annual progress report, July 1, 
1980-June 30, 1981. (California Univ., Los Angeles (USA). 
Lab. of Biomedical and Environmental Sciences). 1981. 
Contract AC03-76SF00012. 217p. NTIS, PC A1l0/MF AOl. 
Order Number DE82004495. 

Progress is reported for the period July 1, 1980 through June 
30, 1981 in the three research units of the Laboratory. The units 
are: the Laboratory of Biomolecular and Cellular Sciences, the 
Laboratory of Environmental Biology, and the Laboratory of Nu- 
clear Medicine. Research areas include basic biochemistry and cell 
biology of growth, differentiation and gene expression, and the ef- 
fects of environmental insults on these phenomena, environmental 
effects of solar thermal energy systems, plant-environment interac- 
tions, and the application of radioactive tracers for better under- 
standing of physiological processes by emission computed tomo- 
graphy. (ACR) 


23224 Prereplicative events involving simian virus 40 
DNA in permissive cells. Rinaldy, A. (Sloan-Kettering Inst., 
Rye, NY); Feunteun, J.; Rosenberg, B.H. Journal of Viro- 
logy; 41: No. 1, 237-243(Jan 1982). Contract AC02- 
T9EV 10263. 

Simian virus 40 DNA molecules were found to be unable to 
replicate for 9 h after infection, even in cells that were already rep- 
licating the DNA of preinfecting simian virus 40; after 9 h, the abil- 
ity of the DNA to replicate began to rise sharply. The kinetics of 
activation indicated that each DNA molecule undergoes a series of 
slow consecutive reactions, not involving T-antigen, before it can 
replicate. These pre-replicative molecular transformations probably 
involve configurational changes; their nature and their relation to 
the initiation of viral DNA synthesis is discussed. Observation of 
the replicative behavior of one viral DNA in the presence of an- 
other was made possible by the use of two different mutants with 
distinguishable DNAs: a viable deletion mutant containing DNA in- 
sensitive to Taql restriction enzyme was used to provide viral func- 
tions required for replication, and is a tsA mutant with TaqlI-sensi- 
tive DNA was introduced at various times as a probe to determine 
the ability of the DNA to replicate under different conditions. 


23225 Vacuole/extravacuole distribution of soluble pro- 
tease in Hippeastrum petal and Triticum leaf protoplasts. 
Wagner, G.J.; Mulready, P.; Cutt, J. (Brookhaven National 
Lab., Upton, NY). Plant Physiology; 68: No. 5, 1081- 
1089(Nov 1981). 

The subcellular distribution of soluble protease in anthesis- 
stage, anthocyanin-containing Hippeastrum cv. Dutch Red Hybrid 
petal protoplasts has been reevaluated and that of Triticum aesti- 
vum L. var. Red Coat leaf protoplasts determined using ‘*I-fibrin 
as a protease substrate and improved methods for protoplast and 
vacuole volume estimation. Results indicate that about 20% of the 
Hippeastrum petal-soluble protease and about 90% of the wheat 
leaf-soluble protease can be assigned to the vacuole. Protoplast iso- 
lation enzyme labeled with '°I has been used to assess the efficien- 
cy of removing isolation enzyme from protoplasts by repeated 
washing and by separation of protoplasts from debris using density 
centrifugation. Results of these studies suggest that protoplasts pre- 
pared by both methods retain low levels of isolation enzyme. How- 
ever, when protoplasts prepared by either method were lysed with 
washing medium lacking osmoticum, little isolation enzyme con- 
taminated the lysates. 


23226 Regulatory mechanism of erythropoietin produc- 
tion: effects of hypoxemia and hypercarbia. Cohen, R.A. 
(Brookhaven National Lab., Upton, NY); Miller, M.E.; 
Garcia, J.F.; Moccia, G.; Cronkite, E.P. Experimental He- 
matology (Copenhagen); 9: No. 5, 513-521(May 1981). Con- 
tract AC02-76CH00016;W-7405-ENG-48. 

The purpose of this study was twofold: (1) to define the rela- 
tionship between erythropoietin (Ep) production and some of the 
coincident variables which control oxygen delivery in hypoxic and 
hypoxic-hypercarbic rats (2) to define the mechanism whereby hy- 
percarbia suppresses Ep production in hypoxemic rats. Rats were 
exposed to O2 concentrations ranging from 5% to 9% Oz for either 
3 or 15 h. Arterial whole blood pH, pCO, O: saturation, p50 and 
Ep levels were measured in each rat. There was a highly significant 
inverse correlation between both the arterial pO2 and O: saturation 
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Ep levels were not increased above normal if the 
than 50 mm Hg or the Oy saturation was greater 
addition of 5% CO; to all inhaled gas mixtures was 

i i mm increment in the pO, together with a 
marked reduction in plasma Ep levels. Of the measured variables 
pO2 and O, saturation showed a consistent correlation 


the Ep level. 


only the 
with the Ep levels when rats exposed to hypoxia were compared 


istensen, N.O. Bilharziasis 
tory, Charlottenlund). Journal of Helmintholoay 55: No. 1, 
9-12(Mar 1981). 

Cercariae of Schistosoma bovis, S. intercalatum and S. hae- 
matobium were radiolabelled by individual exposure of their re- 
spective host snails to "Se-methionine in 1 ml water for a period of 
20 hours. Maximum cercaria-bound radioactivity was obtained four 
to seven days after labelling of snails, but detectable levels of radio- 
activity incorporation were obtained with all three species for a 
period of 32 days. The radiolabeling procedure did not interfere 
with the production of cercariae or with the biological characteris- 
tics of the labelled larvae. The described research opens the way 
for the application of various radioisotope tracer systems in studies 
on host-parasite relationships between cercariae and schistosomula 
of terminal-spined species of schistosomes and the final host. 


f rat 
—_ Comparative labelling 0: ery med (Sl eve. 


y intratesticularly 
a ” Calvin, H.I. (Columbia Univ, = York (USA). 
Coll. of Physicians and Surgeons). Journal of Reproduction 
and Fertility; 61: No. 1, 65-73(Jan 1981). 

Spermatozoa of rats injected intratesticularly with ZnCl 
and **S-cysteine were collected from the caput and cauda of the 
epididymis from 2 to 28 days after injection. The highest specific 
activities were observed in spermatozoa from the caput on day 10. 
Maximal levels in tozoa from the cauda were obtained on 
days 14 and 18 for **S and day 18 for Zn. The ™Zn/*S ratios 
suggested that: 1) **S associated with spermatozoa arrived in the 
epididymis slightly in advance of Zn; 2) approximately 60% of 
*Zn was lost from spermatozoa and 75% from isolated sperm 
heads during transit from caput to cauda, assuming total retention 
of *5S; and 3) retention of Zn by the seminiferous epithelium was 
superior to that of **S-cysteine. Only small percentages of either 
isotope were recovered in isolated sperm heads, suggesting that the 
primary sites of labelling were in the sperm tail. Superior retention 
of “Zn by testis was confirmed by increasing ®Zn/**S ratios in 
individual fractions of testicular homogenates between 2 and 10 
days after injection. In addition, both isotopes appeared to be trans- 
ferred from the testis cytosol to particulate material during this 
period. 


23229 Isolation and characterization of gonadotropin iso- 
hormones from the pituitary gland of pike eel (Muraenesox 
cinereus). Huang, F.L.; Huang, C.J.; Lin, S.H.; Lo, T.B. (In- 
stitute of Biological Chemistry, Academia Sinica and Insti- 
tute of Biochemical Sciences, National Taiwan University, 
Taipei, (Taiwan)); Papkoff, H. (University of California, San 
Francisco, California (USA)). International Journal of Pep- 
tide and Protein Research; 18: 69-78(1981). 

Pike eel gonadotropins were isolated from pituitary glands 
by 40% alcohol-6% ammonium acetate, pH 5.1 extraction and were 
purified by DEAE-cellulose chromatography and electrophoresis 
into four electrophoretically homogeneous forms. These four iso- 
hormones were biologically identified as gonadotropins by the stim- 
ulation of **P-uptake in 1-day-old chick testes, by the induction of 
ovulation in catfish, and by the in vitro production of testosterone 
from isolated rat Leydig cells and of androgen from carp testes. 
The amino acid composition of the isohormones were similar to 
other known piscine gonadotropins (carp and salmon) and were 
composed of two non-identical subunits with Tyr and Ser as N-ter- 
minal amino acid residues. The molecular weights of two subunits 
were 15000 and 10500, respectively, as estimated by SDS-gel disc 
electrophoresis. 
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23230 Partial characterization of cyclic electron trans- 
in intact chloroplasts. Crowther, D.; Hind, G. (Brook- 
en National Lab., Upton, NY). Archives of Biochemistry 

ad ' Biophysics; 204: No. 568-577(15 Oct 1980). 

Turnover of the cyclic electron transfer chain around photo- 
system I in intact chloroplasts was induced by addition of sodium 
dithionite after poisoning with 3-(3,4-dichlorophenyl)-1,1-dimethy- 
lurea. A substantial permeability barrier to dithionite allowed redox 
poising to a level sufficiently negative to active, but not overre- 
duce, the cycle. Spectral changes could thus be studied without in- 
terference from photosystem II reactions. Illumination by repetitive 
single-turnover flashes showed the participation in the cycle of cy- 
tochromes f and bses with an apparent 1:1 stoichiometry. The rise 
of the flash-induced electrochromic bandshift showed a fast phase 
with rise time < 10 ys and a slow phase with rise time variable in 
the millisecond range. The slow phase had an amplitude equal to 
that of the fast phase and occurred only when electron transfer be- 
tween cytochromes bses and f was uninhibited. A kinetic correla- 
tion was observed between the rise of the slow phase and the rere- 
duction of cytochrome f, whereas cytochrome bses reoxidation was 
slower than both. Redox titrations of the appearance of the slow 
rise in the P518 response showed that it was only observed on re- 
petitive flashes when a component of midpoint potential = - 
55mV(pH 8.1), n = 2, was reduced before the flash. A comparison 
is drawn between this protonmotive electron transfer cycle and that 
of the purple nonsulfur bacterium Rhodopseudomonas capsulata; 
possible arrangements of electron carriers in the photosystem I 
cycle are discussed, and a modified Q cycle is proposed to account 
for the properties observed. 


23231 Nature of the oxidation-reduction properties of ni- 
trite reductase from Desulfovibrio desulfuricans. Liu, M.C.; 
DerVartanian, D.V.; Peck, H.D. Jr. (Univ. of Georgia, 
1 Research Communica- 
1980). Contract AS09- 


Athens). Biochemical and Bioph 
tions; 96: No. 1, 278-285(1 
79ER 10499. 

Nitrite reductase as isolated from Desulfovibrio desulfuricans 
shows a complex set of rhombically distorted high-spin ferric heme 
and low-spin ferric heme resonances at 11°K. These resonances dis- 
appear on enzymatic reduction with hydrogen, hydrogenase from 
D. vulgaris and FAD as redox mediator. The addition of nitrite to 
the reduced enzyme results in reoxidation of nitrite reductase as 
evidenced by the reappearance of most of the initial signal intensi- 
ties of high-spin and low-spin ferric heme resonances. Simulta- 
neously an intense and unusual broadened signal appears in the g = 
2 region, suggesting the formation of a novel heme-nitric oxide 
signal with the main g-value at 2.08. Confirmation of this heme- 
nitric oxide complex was demonstrated by reoxidation of reduced 
enzyme with NO,~! instead of ‘*NO,~! resulting in a decrease 
from three to two of the hyperfine interaction pattern of nitrogen. 
Thus nitrite reduction to ammonia by nitrite reductase occurs via a 
heme-nitric oxide intermediate as reported with spinach nitrite re- 
ductase. 


23232 Computation of generating functions for biological 
molecules. Howell, J.A. (Los Alamos Scientific Lab., NM); 
Smith, T.F.; Waterman, M.S. SIAM — for Industrial 
and Applied Mathematics) Journal on Applied Mathematics; 
39: No. 1, 119-133(Aug 1980). Contra8t + ire 1)-3070. 

The object of this paper is to give algorithms and techniques 
for computing generating functions of certain RNA configurations. 
Combinatorics and symbolic computation are utilized to calculate 
the generating functions for small RNA molecules. From these gen- 
erating functions, it is possible to obtain information about the 
bonding and structure of the molecules. Specific examples of inter- 
est to biology are given and discussed. 


23233 Binding of BlaJP diol-epoxide (anti) to nucleo- 
somes containing high mobility group Kootstra, A.; 
Shah, Y.B.; Slaga, T.J. (Oak Ridge National Lab., TN). 
FEBS (Federation of Eu n Biochemical Societies) Letters; 
116: No. 1, 62-66(Jul 1980). Contract W-7405-ENG-26. 
Recent experimental evidence has shown that when B[{a]P 
diol-epoxide (anti), an important metabolite of B[aJP was reacted 
with chromatin or nuclei, it bound preferentially to the internucleo- 
somal DNA or linker region. Only 15% of the total carcinogen 
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bound to chromatin was found to be associated with the core his- 
tones, and in the case of chicken erythrocyte chromatin, histones 
H3 and H2B contained most of the bound carcinogen. This speci- 
ficity of binding to histones H3 and H2B appears to be a function 
of the three-dimensional structure of the nucleosome and the pres- 
ence of the very lysine-rich histones. The structure of the nucleo- 
some could be influenced by non-histone proteins, in particular the 
high mobility group — — which have been found to 
bind to nucleosomes. Since the three-dimensional structure of the 
nucleosome appears to dictate the binding of B[a]P diol-epoxide to 
the core histones, the binding of this carcinogen to the fraction of 
chicken erythrocyte chromatin that contains the HMG proteins has 
been investigated. Our results show that B[a]P diol-epoxide (anti) 
binds mainly to histones H3 and H2A of nuleosomes containing 
HMG proteins. These data suggest that the moderately lysine-rich 
histones H2A and H2B may be involved in the more dynamic 
aspect of the nucleosomal core particle. 


23234 Radioiodination of enterotoxin from Clostridium 
perfringens type A using chloramine T. Skjelkvaale, R. (Nor- 
wegian Food Research Institute, Aas (Norway)). Journal of 
Applied Bacteriology; 48: No. 2, 283-295(Apr 1980). 

Procedures were examined for labelling enterotoxin isolated 
from Clostridium perfringens type A with ‘I using chloramine T 
as the oxidizing agent. The iodination method was evaluated criti- 
cally to establish the optimal conditions for the preparation of io- 
dinated enterotoxin with a high specific radioactivity and without 
impairing the immunospecificity and biological activity. The use of 
250 yg/ml of chloramine T in the reaction mixture, 500-1000 wCi 
of Na ™*I 10 yg of enterotoxin and a reaction time of 40 s at pH 
7.0 produced ‘*I-enterotoxin of both high specific radioactivity 
and immunospecificity which retained its biological activity. No 
damage or aggregate formation due to the iodination process was 
observed. Enterotoxin labelled with high specific activity (135 wCi/ 
pg) showed extensive dissociation of '*I when stored at 4°C and - 
20°C. In contrast, toxin labelled with low specific activity (7 wCi/ 
pg) was stable for as long as two months. The immunoreactivity of 
all labelled preparations was essentially unchanged after storage for 
one month. 


23235 Na* and H* dependent Mn** binding to phosphati- 
dylserine vesicles as a test of the -Chapman-Stern 
theory. Puskin, J.S.; Coene, M.T. (Univ. of Rochester, NY). 
Journal of Membrane Biology; 52: 69-74(1980). 

Mn* binding to phosphatidylserine (PS) vesicles was meas- 
ured by EPR as a function of [Na*] and pH. At nearly physiologi- 
cal monovalent salt concentration the apparent Mn* affinity (K/ 
sub a/) increased monitonically over the pH range 5.7 to 8.35, with 
K/sub a/ roughly a [H*]-' above pH 7.3. It was found, moreover, 
that K/sub a/ fell off more rapidly with added NaCl at pH 6.1 than 
at pH 7.87. Qualitatively, these results are consistent with two types 
of Mn** -PS binding: (i) simple adsorption and (ii) adsorption with 
the release of an amino proton from PS. The existence of Mn* - 
induced H* displacement from PS was vertified through titration 
measurements, employing a pH electrode. When H* displacement is 
taken into account, the variation in K/sub a/ with [Na*] observed 
at pH 6.1 is found to be in reasonably good agreement with that 
expected from the Gouy-Chapman-Stern theory of ionic binding to 
charged surfaces. 


23236 Evidence for an intestinal Na*: sugar transport 
coupling stoichiometry of 2.0. Kimmich, G.A.; Randles, J. 
(Univ. of Rochester, NY). Biochimica et Biophysica Acta; 
596: 439-444(1980). 

Membrane potentials maintained by normally-energized in- 
testinal epithelium interfere with an accurate determination of the 
Na*: sugar coupling stoichiometry associated with Na* -dependent 
transport systems. The interference is due to the fact that basal Na* 
influx is itself a potential-dependent event, and sugar transport in- 
duces a membrane depolarization which therefore modifies basal 
Na* entry. New information obtained under circumstances in 
which the membrane potential is maintained near 0 indicates that 
the true coupling stoichiometry is 2:1 rather than the commonly- 
accepted value of 1:1. A 2:1 stoichiometry means that cellular elec- 
trochemical Na* gradients are adequate to account for recently ob- 
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served 70-fold sugar gradients maintained by these cells under cer- 
tain conditions. 


23237 Effects of free magnesium and alkali ions on the 
conformation and glucose- strength of yeast hexokin- 
ase isozymes. Norton, G.E.; Feldman, I. (Univ. of Roches- 
ter, NY). Biochimica et Biophysica Acta; 611: 99-113(1980). 

Titrations of the tryptophan fluorescence of yeast hexokinase 
(ATP:D-hexose 6-phosphotransferase, EC 2.7.1.1) isozymes P-I(A) 
and P-II(B) were performed with Mg™, Li*, Na* and K* as titrant 
in absence and in presence of glucose, and vice versa, at pH 8.3 and 
5.5 at 20°C. Mg** quenches the fluorescence of surface tryptophan 
primarily and does so by producing a conformational change which 
alters the microenvironment of the tryptophan. For both isozymes 
Mg* exerts a specific ion effect, i.e., significantly larger than the 
ionic strength (I) effect, which enhances the glucose quenching by 
causing a conformation change which increases the glucose-binding 
constant. For the P-I isozyme glucose binding exhibits positive coo- 
perativity at both pH 8.3 and 5.5 when the ionic strength (I) is low, 
i.e., 0.04 or less, regardless of which of the above four cations is 
present. For P-II, however, glucose binding is noncooperative at 
pH 8.3 regardless of I or the cation species and at pH 5.5 and low I 
with K* or Mg* as the predominant cation present, but there is 
apparent negative cooperativity at pH 5.5 and low I when Na* or 
Li* predominates. These results are discussed in terms of known 
structural characteristics of the isozymes. 


23238 Genetic influence on brain catecholamines: high 
brain noradrenaline in salt-sensitive rats. Iwai, J.; Friedman, 
R.; Tassinari, L. (Brookhaven National Lab., Upton, NY). 
Clinical Science; 59: 263s-265s(1980). 

Rats genetically sensitive to salt-induced hypertension 
showed higher levels of plasma noradrenaline and adrenaline than 
rats genetically resistant to hypertension. The hypertension-sensitive 
rats had higher hypothalamic noradrenaline and lower adrenaline 
than resistant rats. In response to a high salt diet brain-stem nora- 
drenaline increased in sensitive rats and resistant rats exhibited a de- 
crease on the same diet. 


23239 Effect of membrane potential on Na* -dependent 
sugar transport by ATP-depleted intestinal cells. Carter-Su, 
C.; Kimmich, G.A. (Univ. of Rochester Medical Center, 
NY). American Journal of Physiology: Cell Physiology; 238: 
C73-C80(1980). 

The role of the membrane potential as a component of the 
thermodynamic driving force and as a determinant of kinetic pa- 
rameters of Na*-dependent sugar transport was investigated using 
ATP-depleted isolated chicken intestinal cells. Inside-negative mem- 
brane potentials were established by incubating K*-loaded rote- 
none-inhibited cells with valinomycin in a low K* medium. Over- 
shoots of 3-0-methylglucose (3-OMG) accumulation as high as 10- 
fold were observed in the presence of valinomycin even in the ab- 
sence of a Na* chemical gradient. The magnitude of overshoot was 
diminished by decreasing the magnitude of the imposed K* gradi- 
ent and abolished altogether when nigericin was also included. An 
Eadie-Hofstee plot of initial flux data showed that the imposed 
membrane potential increases the V/sub max/ of tranport in the ab- 
sence of a chemical gradient for Na* from 3 to 12 nmol 3-OMG.mg 
protein™.min~*. The K/sub T/ is not significantly altered. Similar 
kinetic results were obtained when a membrane potential as well as 
a Na* gradient were imposed. These results suggest that the mem- 
brane potential is a more important contributor to alterations in the 
kinetics of transport than the Na* chemical potential. 


23240 Correlations of physico-chemical and biological 
properties with in vivo biodistribution data for platinum-195 
m-labeled chloroammineplatinum(1I) complexes. Hoeschele, 
J.D.; Butler, T.A.; Roberts, J.A. (Oak Ridge National Lab., 
TN). ACS (American Chemical Society) ium Series; 
No. 140, 181-208(1980). Contract W-7405-ENG-26. 

Study of the in vivo distribution of all six 
chlor ineplatinum(II) complexes has been completed and repre- 
sents, the first biodistribution study of a complete series of transi- 
tion metal complexes. The purposes of this paper are to report a 
brief description of the microscale synthesis of the */sup m/Pt-ra- 
diolabeled complexes, the empirical correlations and qualitative ob- 
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servations discerned from these biodistribution studies thus far, and 
the implications of these observations. 


23241 Sequence and einen kp a 17,000 
ryt = my os tater 
‘a ores Bo oe “213204 y Seer ota 
pepti ysis. Dirr, 
sterdam, Netherlane ela, sequence enelyel Holland Sooredioal 
Press (1980). 

a ee ee eames oS 
described. This part of the molecule is known to exist 
stranded a-helical coiled-coil, and a proposed model of the protein 
generated using an Evans-Sutherland computer graphics system is 
presented. 


23242 Cyclic ur ies Gon cane aoe 
and extracellular release from green and ewe nh og 
Francko, D.A.; Wetzel, R.G. (Michigan State Univ., 

ory Corners). Physiologia Plantarum; 49: 65-67(1980). Con- 
tract BY 768-02 1599. 

Cellular and extracellular levels of cAMP were analyzed in 
the blue-green algae Microcystis aeruginosa, Anabaena flos-aquae, 
and Synechococcus leopoliensis and the green algae Chlorella pyr- 
enoidosa, Cosmarium botrytis, Pandorina morum, Scenedesmus 
communis, and Pediastrum biradiatum. On the basis of chromato- 
graphic analyses, and several biochemical assays, each alga pro- 
duced cAMP and released it into the medium. Cellular cAMP (92 
to 394 pmol g™*) and extracellular cAMP (8 to 440 pmol liter~*) 
varied greatly among species. 


23243 Amino acid analysis and cell cycle dependent 
phorylation of an H1-like, butyrate-enhanced protein (BEP; 
H1% IP25) from —— hamster cells. D’'Anna, J.A. (Los 
Alamos Scientific Lab Peg regs L.R.; Becker, R.R.; 

Barham, S.S.; Tobey, RA; alters, R.A. Biochemistry; 19: 
No. 18, 4331-4341(1 80). 

A fraction enriched in the butyrate-enhanced protein (BEP) 
bas been tosiated instn Ciaate betamer Gina GHD cle be gual 
loric acid extraction and Bio-Rex 70 chromatography. Amino acid 
analyses indicate that the composition of BEP resembles that of 
CHO HI; however, BEP contains 11% less alanine than H1, and, in 
contrast to H1, BEP contains methionine. Treatment of BEP with 
cyanogen bromide results in the cleavage of a small fragment of ~ 
20 amino acids so that the large fragment seen in sodium dodecyl 
sulfate-acrylamide gels has a molecular weight of ~ 20,000. Radio- 
labeling and electrophoresis indicate that BEP is phosphorylated in 
a cell cycle dependent fashion. These data suggest that (1) BEP is a 
specialized histone of the H1 class and (2) BEP is the species equiv- 
alent of calf lung histone H1°, rat H1°, and IP2s, a protein enhanced 
in differentiated Friend erythroleukemia cells. The data also indi- 
cate that putative HMG1 and HMG2 proteins do not undergo the 
extensive cell cycle dependent phosphorylations measured for his- 
tone H1 and BEP. 


beetle 
synthesis mechanisms and their ecological 


White, R.A. Jr. (Univ. of Georgia, Athens); Agosin, M.; 
Franklin, R.T.; Webb, J.W. Zeitschrift fuer Angewandte En- 
tomologie; 90: No. 3, 255-274(1980). 

A review of research papers contributing to an understand- 
ing of mechanisms of terpene metabolism is presented along with 
new findings on this subject. The conclusion of this work is that 
the terpenoid-type bark beetle pheromones are probably microso- 
mal cytochrome P-450-produced metabolites of host terpenes. The 
octane pheromones are de novo or steroid by-product synthetic 
compounds. This contrasts with the terpenoid pheromones, which 
are the result of xenobiotic detoxification mechanisms, most notably 
the cytochrome P-450, epoxide hydrase, and conjugating enzyme 
systems. Differences between the protein structure of these en- 
zymes among bark beetle species and sexes, as reflected by polya- 
crylamide gel electrophoresis patterns of microsomal fractions, ac- 
count for much of the specificity of pheromones produced and re- 
sponded to by these beetles. In some cases, microorganisms contrib- 
ute, possibly via mixed-function oxidase involvement, to the terpene 





pheromone production. Behavioral implications of these phero- 
mones and their interactions are discussed. 


biological samples. 

i © . (Univ. of California, 

Livermore). Journal of le aan Biomedical Applica- 
tions; 183: 449-458(1980). Contract W-7405-ENG-48. 

A rapid, non-radioactive method to quantitate therapeutical- 
ly realistic levels of 1-8-D-arabinofuranosylcytosine (Ara-C) and its 
metabolites would be useful both in the clinic, for monitoring drug 
levels, and in the laboratory for correlating drug levels with cellu- 
lar and molecular perturbations. Liquid chromatographic analysis 
of arabinose-nucleoside analogs in biological samples is complicated 
by the presence of interfering nucleosides and nucleotides. We 
report the development of two analytic procedures to measure Ara- 
C and metabolite levels in biological samples. One method uses a 
quaternary ammonium type anion-exchange resin to achieve isocra- 
tic separation in less than one hour. The second method utilizes a 
boronate-derivatized polyacrylamide column which binds cis-diols 
to selectively retain cytosine and uridine, while arabinose com- 
pounds are eluted with recovery approaching 100%. The eluted 
compounds are then easily quantitated on a reversed-phase Cis 
column. The sensitivity of both procedures was sufficient to obtain 
pharmacokinetic data on Ara-C and uracil-arabinose levels in serum 
and urine and on Ara-C triphosphate levels in tumor cells. 


23246 Conformational flexibility of the 3’ acceptor end of 
transfer ribonucleic acid. Cheng, D.M. (State Univ. of New 
York, Albany); Danyluk, S.S.; heme x M.M.; Ezra, F.S.; 
MacCoss, M.; Mitra, C. H. 


K.; Sarma, Biochemistry; 19: 
No. 11, 2491- 2497(1980). 

The intimate details of the conformational features and dy- 
namics of the trinucleoside diphosphates CpCpA and ApCpC in 
aqueous solution have been arrived at by the complete analysis of 
their proton magnetic resonance spectra. In addition to the right- 
handed stacked species in which the phosphodiester torsions con- 
form to the gauche-gauche domains, sugar puckers *E, C4’-CS5’ = 
60°, CS’-O5S' = 180 °, C3’-O3’ = 205% and chi/sub CN/ = 40° the 
trimers display a variety of spatial configurations, an important one 
being a bulged configuration in which the central nucleotide unit is 
bulged out, enabling stacking interactions between the end units. It 
is further shown that the 3’ acceptor end of tRNA, CpCpA, dis- 
plays considerable flexibility for the terminal adenine nucleotide 
unit. Theoretical NMR calculations demonstrate that the predomi- 
nant solution conformation does not conform to the CCA terminus 
of tRNA as reported by four independent crystallographic studies 
of tRNA/sup Phe/. It is shown that the preferred intramolecular 
order of CCA in solution is such that chi: = chie = chis = 40° all 
the three sugars are in *E, psi: = psie = psis = 60°, phic and phis 
= 170 and 180° respectively, phi:’ = phie’ = 205°, and a:/e,' and 
O2/a2’ = 240/205° and 295/265°, respectively. 


Relative activities on linear and cyclic electron 
chloroplast CO,-fixation. Slovacek, R.E.; 
Crowther, D.; Hind, G. (Brookhaven National Lab., Upton, 
NY). Biochimica et Biophysica Acta; 592: 495- 505(1980). 
Evolution of oxygen and turnover of cytochromes b-563 and 
f were measured upon illumination of isolated intact spinach chlor- 
oplasts with a series of flashes. The flash yield of cytochrome f oxi- 
dation approximated the sum of the yields of cytochrome b-563 re- 
duction and electron transfer through Photosystem II, regardless of 
whether HCO ~, 3-phosphoglycerate or O2 served as the terminal 
electron acceptor. No absorbance contribution from cytochrome b- 
559 was discerned within the time range studied. Some pseudocy- 
clic electron flow occurred when both HCO;~ and 3-phosphogly- 
cerate were omitted, and possibly also during induction of photo- 
synthesis; however, the flash yield data suggest that O. is not re- 
duced at a significant rate during steady state photosynthesis. The 
maximum rate of cytochrome f turnover was adequate to support 
the highest rates of photosynthesis observed in isolated chloro- 
plasts. 


ERA VOL. 7,NO.8/ 2624 


23248 Theoretical calculations of conformational prefer- 
ences in dinucleoside monophosphates Up” U and Ap A: sig- 
nificance of intramolecular base-backbone interaction. 
Tewari, R. oy National Lab., IL). Biochimica et Bio- 
physica Acta; 446-458(1980). 

Conformational preferences of dinucleoside monophosphates 
Up~ U and Ap” A have been studied theoretical using the Quantum 
Chemical PCILO (Perturbative Configuration Interaction Using 
Localized Orbitals) method. The importance of intramolecular in- 
teractions between the bases and ribose phosphate backbone has 
been indicated. Additionally, a close similarity is predicted between 
overall Up~ U and Ap~ A conformational structures. Specific pref- 
erences about the key conformation bonds are C4'-C5' (psi = 60°), 
C5'-O5' (phi = 180°), O5'-P (w = 110°), P-O3’ (w’ = 310°), O3’- 
C3’ (phi = 210°), Cl’-N (chi = 20°), C2’-O2’ (@ = 300°) for nu- 
cleotidyl units with C3’-endo ribose pucker. Except for the O5'-P 
torsion angles (w = 110°), the remaining values fall in ranges ob- 
served for monomers and polynucleotides. Stabilization for this 
unique » = 110° preference is provided by intramolecular hydro- 
gen bonding between the 3'-OH (hydroxyl group) and O: (in uracil) 
or Ns (in adenine) of the second base from the 3’-terminal. The pos- 
sibility of such interaction mechanisms at 3’-terminals of ribonucleic 
acids and polynucleotides is also discussed. 


23249 Enzyme activities of fish skeletal muscle and brain 
as influenced by depth of occurrence and habits of feeding 
and locomotion. Sullivan, K.M.; Somero, G.N. (Univ. of 
California, La Jolla). Marine Biology (Berlin); 60: 91- 
99(1980). 

Activities of lactate dehydrogenase, pyruvate kinase, malate 
dhydrogenase and citrate synthase were measured in the white skel- 
etal muscle of marine fishes having different depths of occurrence 
and different feeding and locomotory strategies. 


23250 Protein patterns in the oat coleoptile as influenced 
by auxin and by protein turnover. Bates, G.W.; Cleland, R.E. 
(Univ. of Washington, Seattle). Planta; 148: 429-436(1980). 

Synthesis of growth-limiting proteins is required for contin- 
ued auxin-induced elongation of oat coleoptiles. In order to deter- 
mine whether GLP synthesis is dependent or independent of auxin, 
a double-labeling ratio technique, coupled with disc-gel electro- 
phoresis, has been used to assess the effect of auxin on the pattern 
of protein synthesis. Sections were peeled to enhance amino-acid 
uptake; proteins were labeled with ['*C]- or [*H] leucine in the 
presence or absence of indole-3-acetic acid for 40 min to 6 h, and 
were separated into soluble, membrane-associated, and wall-associ- 
ated fractions. Regardless of the conditions used, or the protein 
fraction examined, no changes in response to auxin were detected 
in the pattern or protein synthesis. In order to escape detection by 
this technique an auxin-induced protein would have to comprise 
less than 0.75% of the total newly synthesized protein. Thus the 
synthesis of GLP appears to be independent of auxin. The same 
technique has been used to follow protein turnover. During the 
chase, proteins are initially degraded at an average rate of 8% H™', 
and some protein bands showed as much as 14% h™! degradation. 
No protein was detected which had a turnover rate as rapid as the 
BLP. 


Accumulation of methyl-deficient rat liver messen- 
administra 


ger ribonucleic acid on ethionine 
B.B.; Sharma, O.K. Biochemistry; 19: No. 
2108(1980). 

Highly purified poly(adenylic acid)-containing RNA isolated 
from livers of rats fed 0.25% DL-etionine in the diet for 7 days ac- 
cepted methyl groups from S-adenosyl[methyl-*H]methionine, 
when incubated in vitro with mRNA methyltransferases from vac- 
cinia virus or Ehrlich ascites cells, whereas RNA from control rats 
had no such activity. Nuclease digestion followed by chromatogra- 
phic analyses of mRNA methylated in vitro revealed that the 
methyl groups were incorporated at the 5’ end into cap 1 structures 
(m’GpppNmp...) by the viral enzyme, whereas both cap 0 
(m’GpppNp...) and cap 1 (m’Gpppm®*Am...) structures were 
formed by the Ehrlich ascites cell enzymes. the methyl-deficient 
mRNA isolated from the liver of ethionine-fed rats differed in its 


tion. Goswami, 
10, 2101- 
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translational properties from mRNA isolated from control animals 
in an in vitro protein synthesizing system from wheat germ. 


of fluorescence from 

-a and their co- 

ipman, L. L.; Katz, J.J.; 

Hindman, J.C. (Argonne National Lab., IL). Photochemistry 
and Photobiology; 32: 281-296(1980). 

We have systematically investigated the quenching of pig- 
ment fluorescence in pyridine solutions of Chlorophyll-a, Pheophy- 
tin-a, Pyropheophytin-a, and their covalently-linked pairs. In all 
cases, the fluorescence decay curves could be fit within experimen- 
tal error to a single exponential. Intermolecular quenching con- 
stants were computed by fitting the measured decay rate constant 
vs concentration curves to a power series in the concentration of 
the various species. Analysis of the shapes of these quenching 
curves provided information about the operant quenching mecha- 
nisms. For Chlorophyll-a and Pheophytin-a, the observed decay ki- 
netics are consistent with a quenching mechanism in which singlet 
excitation is transferred from fluorescent monomers to relatively 
non-fluorescent dimers. For Pyropheophytin-a, on the other hand, 
the decay kinetics are consistent with a mechanism involving the 
collision between an excited monomer and a ground state mon- 
omer. For all three covalently-linked pairs, the decay kinetics are 
consistent with a mechanism in which singlet excitation is trans- 
ferred from fluorescent open forms to relatively non-fluorescent 
closed forms. Difference absorption spectroscopy was used to 
obtain direct evidence for the formation of ground state dimers at 
higher pigment concentrations. Equilibrium constants for dimer for- 
mation computed from the kinetic data and difference spectral data 
were in good agreement, 3.2 M~' and 1.4 M~}, respectively. 


23253 Application of light sensitive chemicals to probe 
protein structure and function. DeTraglia, M.C.; Brand, J.S.; 
Tometsko, A.M. (Univ. of Rochester, NY). Annals of the 
New York Academy of Sciences; 346: 59-77(1980). Contract 
EY-76-C-02-3490. 

The most powerful aspect of the photoaffinity labeling tech- 
nique is the ability to generate, through photolysis, an intermediate 
of such high reactivity that covalent attachment to a ligand binding 
site can be achieved even when there are not nucleophilic residues 
at the site. The present work will seek to demonstrate that the ex- 
treme reactivity of diradical intermediates generated during photo- 
lysis can be used to advantage in allowing conditions such as ph to 
be varied during photoaffinity labeling experiments. In pursuing 
these studies, trypsin has been chosen as a model enzyme target. In 
addition to providing a convenient assay system for reversible and 
irreversible inactivation studies, the bulk of structural data available 
for this enzyme has facilitated both the design of effective photoaf- 
finity inhibitors and the interpretation of results relative to docu- 
mented conformational transitions. Benzamidine has been well char- 
acterized as a competitive inhibitor of tryptic proteases and has 
served as the basis for the synthesis of two photoaffinity inhibitors. 
In addition to the azidob idines, a more hydrophobic com- 
pound, 4-fluoro-3-nitrophenylazide (FNPA), and a five-membered 
ring nitrogen heterocycle, 3-azido-1,2,4-triazole (3-AT), have been 
studied. 3-AT is capable of undergoing both protonation and depro- 
tonation; thus, its charge structure can vary drastically within the 
normal pH range of study. 





23254 Interaction of divalent cations and proteins with 
phospholipid vesicles. Wagner, S.; Keih, A.; Snipes, W. 
(Pennsylvania State Univ., University Park). Biochimica et 
Biophysica Acta; 600: 367-375(1980). 

The interaction of divalent cations with model and cellular 
membranes often has a pronounced effect on the physical and/or 
biological properties of the membrane. To further elucidate the 
nature of metal ion interactions with cell components, a spin-label 
assay for metal ion chelation and complex formation has been de- 
veloped. This assay is based on the broadening of nitroxide spin- 
label lines caused by spin-exchange interactions that occur upon 
collision of the spin label wth paramagnetic ions and their complex- 
es. In this report, the spin-label assay has been used to investigate 
the interactions of divalent ions with membrane vesicles. Competi- 
tion experiments were used to order the strength of binding of sev- 
eral divalent ions to phospholipid vesicles containing phosphatidyg- 
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lycerol and phosphatidylethanolamine. In addition, the effects of 
exogenously added proteins on the bindings of certain metal ions to 
membrane vesicles were studied. These results are interpreted in 
terms of the various mechanisms whereby different types of pro- 
teins are thought to associate with phospholipid bilayers. 


23255 Potential of i. resolution protein mapping as a 
—< of oho 7. 7" human immune system. Anderson, 
N.L (Argonne National Lab., IL). pp 136- 
147 of {Biological relevance of immune su 
duced b tic and environmental factors. 
Dean, J.H.; M. 500 New York, NY; Van 
a Reinhold Company (1980). Contract W-31-109- 
Immunology traditionally deals with complex cellular sys- 
tems and heterogeneous mixtures of effector molecules (primarily 
antibodies). Some sense has emerged from this chaos through the 
use of functional assays. Such an approach however naturally 
leaves a great deal undiscovered since the assays are simple and the 
assayed objects are complex. In this chapter some experimental ap- 
proaches to immunological problems are described using high-reso- 
lution two-dimensional electrophoresis, a method that can resolve 
thousands of proteins and can thus begin to treat immunological en- 
tities at their appropriate level of complexity. In addition, the possi- 
ble application of this work to the problem of monitoring events in 
the individual human immune system are discussed. 


23256 DNA homologies of Re genes of 
Neurospora species. Mukho Mimiko, R.; 
Dutta, S.K. Neurospora Newsletter; 1H 20: 203101980). 

Ribosomal RNA genes (rDNAs) of Neurospora crassa con- 
tain DNA sequences which code for 17S, 5.88, and 26S rRNAs, in 
addition to internal and external spacers. As has been reported for 
many eukaryotes, the DNA sequences which code for 17S, 5.8S, 
and 26S rRNAs in Neurospora species are probably conserved 
while the internal and external spacer regions are probably variable 
sequences. Extensive electron microscopic studies of 45S precursor 
rRNA of several cold and warm blooded animals confirm that 
spacer regions vary extensively from species to species. It was de- 
sirable to know whether such differences in rDNA sequences exist 
between Neurospora species. Any such difference should be detect- 
able using standard procedures for DNA homology studies rDNA 
sequences were isolated from N. crassa mycelial cells using the pro- 
cedure described previously. The purified rDNA was *H-labeled 
(by nick translation) and reassociated with total DNA isolated from 
the heterothallic species N. crassa and from three hom 
cies: N. dodgei, N. lineolata, and N. africana. In addition, **P-la- 
beled total DNA of N. crassa was reannealed with unlabeled bulk 
DNA from N. crassa, N. dodgei, and N. lineolata. 


% (Univ. of California, San Diego). Journal of 
Lipid Research; 20: 796-800(1979). Contract W-31-109-ENG- 
38. 


A method for separating individual monosulfated primary 
bile acid conjugates by reversed-phase partition thin-layer chroma- 
tography on octadecyl-bonded silica gel is described. The solvent 
system is acetonitrile containing calcium, probably as calcium car- 
bamate. Excellent resolution of the 3- and 7-monosulfated glycine 
conjugates, as well as 3- and 7-monosulfated taurine conjugates of 
cholic and chenodeoxycholic acids is reported. A convenient class 
separation of sulfated from nonsulfated primary bile acid conjugates 
by adsorption thin-layer chromatography on low-polarity silica gel 
is also described. 
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REFER ALSO TO CITATION(S) 23225, 23235, 23239, 23243, 23245, 23287, 
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23308, 23332, 23334, 23337, 23467, 23468, 23488, 23492, 23494, 23496 


23258 (UCID—19260) Livermore flow cytometer. Peters, 
D.C.; Dean, P.N.; Pinkel, D. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 19 Nov 1981. Contract W-7405-ENG- 
48. 12p. NTIS, A02/MF AOl. Order Number 
DE82005459. 

A stable, easy to operate, flow cytometer was built for rou- 
tine use by research personnel in a biology laboratory. A 5 watt 
argon-ion laser excites the fluorescent dyes in cells flowing through 
a quartz flow chamber. A f/0.95 TV camera lens collects the flu- 
orescent and scattered light and directs it through color separation 
filters and a beam splitter onto two photomultiplier tubes. Two 3- 
axis positioners are used to align the focused laser beam and the 
flow chamber with the light collection optics. All of the compo- 
nents, except the laser, are mounted on a rigid aluminum plate. 
Standard electronics modules are used. A coefficient of variation of 
about 1% can be obtained with fluorescent microspheres. 


23259 Relative contributions of the fraction of unfrozen 
water and of salt concentration to the survival of slowly 
frozen human Mazur, P.; Rall, W.F.; Rigopou- 
los, N. (Oak Ridge National Lab., TN). Biophysical Journal; 
36: No. 3, 653-675(Dec 1981). W-7405-ENG-26. 

As suspensions of cells freeze, the electrolytes and other so- 
lutes in the external solution concentrate progressively, and the 
cells undergo osmotic dehydration if cooling is slow. The progres- 
sive concentration of solute comes about as increasing amounts of 
pure ice precipitate out of solution and cause the liquid-filled chan- 
nels in which the cells are sequestered to dwindle in size. The con- 
sensus has been that slow freezing injury is related to the composi- 
tion of the solution in these channels and not to the amount of re- 
sidual liquid. The purpose of the research reported here was to test 
this assumption on human erythrocytes. Two solutes were used 
here: NaCl and the permeating protective addivitve glycerol. 
Human red cells were suspended in solutions with weight ratios of 
glycerol to NaCl of either 6.42 or 11.26, where the concentrations 
of NaCl were 0.6, 0.75, 1.0, 2.0, 3.0, or 4.0 times isotonic. Samples 
were then frozen to various subzero temperatures, which were 
chosen to produce various molalities of NaCl (0.24-3.30) while 
holding the fraction of unfrozen water constant, or conversely to 
produce various unfrozen fractions (0.03-0.5) while holding the mo- 
lality of salt constant. (Not all combinations of these values were 
possible). The following general findings emerged: (a) few cells sur- 
vived the freezing of > 90% of the extracellular water regardless 
of the salt concentration in the residual unfrozen portion, (6) When 
the fraction of frozen water was < 75%, the majority of the cells 
survived even when the salt concentration in the unfrozen portion 
exceeded 2 molal. (c) Salt concentration affected survival signifi- 
cantly only when the frozen fractionlay between 75 and 90% 


23260 Amino acid sequences of bacterial cytochromes c’ 
and c-556. Ambler, R.P. (Univ. of Edinburgh, Scotland); 
Bartsch, R.G.; Daniel, M.; Kamen, M.D.; McLellan, L.; 
Meyer, T.E.; Van Beeumen, J. Proceedings of the National 
Academy of Sciences of the United States of America; 78: No. 
11, 6854-6857(Nov 1981). Contract AT03-78ER70293. 

The cytochromes c’ are electron transport proteins widely 
distributed in photosynthetic and aerobic bacteria. We report the 
amino acid sequences of the proteins from 12 different bacterial 
species, and we show by sequences that the cytochromes c-556 
from 2 different bacteria are structurally related to the cytochromes 
c’. Unlike the mitochondrial cytochromes c, the heme binding site 
in the cytochromes c’ and c-556 is near the COOH terminus. The 
cytochromes c-556 probably have a methionine sixth heme ligand 
located near the NH terminus, whereas the cytochromes c’ may be 
pentacoordinate. Quantitative comparison of cytochrome c’ and c- 
556 sequences indicates a relatively low 28% average identity. 


23261 Murine bone marrow cell line producing colony- 
stimulating factor. Harigaya, K. (Brookhaven National Lab., 
Upton, NY); Cronkite, E.P.; Miller, M.E.; Shadduck, R.K. 
Proceedings of the National Academy of Sciences of the United 
States of America; 78: No. 11, 6963-6966(Nov 1981). Con- 
tract AC02-76CH00016. 

A cell line (H-1) derived from the adherent layer of a 14-wk- 
old Dexter bone marrow culture has been maintained as cloned and 
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uncloned lines through 21 passages at the time of these studies. 
These cell lines develop many fat droplets as they age and become 
confluent. The uncloned line produces increasing amounts of 
colony-stimulating activity as the cells become confluent. Feeder- 
layers or supernatants from the nonconfluent or confluent fat-laden 
cells stimulate the formation of greater numbers of colonies derived 
from cultures of colony-forming units (CFU) than does medium 
from L cell culture containing colony-stimulating factor (CSF). 
Antibody to the CSF-containing medium from L cell culture neu- 
tralizes the colony-stimulating activity, thus showing immunologic 
similarity to a known molecular species that stimulates colony pro- 
duction in a CFU culture that produces granulocyte or macrophage 
populations, or both. 


23262 Growth of purified astrocytes in a chemically de- 
fined medium. Morrison, R.S.; De Vellis, J. (Univ. of Cali- 
fornia, Los Angeles). Proceedings of the National Academy of 
Sciences of the United States of America; 78: No. 11, 7205- 
7209(Nov 1981). Contract AM03-76SF00012. 

Astrocytes purified from primary cultures of neonatal rat ce- 
rebrum can not be grown in a synthetic medium supplemented with 
putrescine, prostaglandin F:/sub a/, insulin, fibroblast growth 
factor, and hydrocortisone. These five supplements have a marked 
synergistic effect on growth when used in combination but have 
little effect when used individually. Astrocytes grown in the de- 
fined medium exhibit dramatic changes in morphological character- 
istics in comparison to cells grown in serum-free or serum-supple- 
mented medium. In addition, these cells express the astrocyte-spe- 
cific marker glial fibrillary acidic protein and are estimated by sev- 
eral criteria to be greater than 95% astrocytes. 


23263 Bilinear cell growth of Escherichia coli. Kubits- 
chek, H.E. (Argonne National Laboratory, Argonne, IL). 
Journal of Bacteriology; 148: No. 2, 730-733(Nov 1981). Con- 
tract W-31-109-ENG-38. 

Recent electron micrograph measurements of bacterial di- 
mensions in exponentially growing cultures of Escherichia coli sup- 
port a model of bilinear increase in cell surface area and volume, 
with a sharp doubling in growth rate at a discrete age during the 
cell cycle. The results also indicate coordinate regulation of in- 
crease of surface area and volume. 


23264 Motion of particles adhering to the leading lamella 


of crawling cells. Dembo, M. (Los Alamos National Lab., 
NM); Harris, A.K. Journal of Cell Biology; 91: No. 2, 528- 
536(Nov 1981). 

Time-lapse films of particle motion on the leading lamella of 
chick heart fibroblasts and mouse peritoneal macrophages were 
analyzed. The particles were composed of powdered glass or pow- 
dered aminated polystyrene and were 0.5-1.0 jm in radius. Particle 
motions were described by steps in position from one frame of the 
time-lapse movies to the next. The statistics of the step-size distribu- 
tion of the particles were consistent with a particle in Brownian 
motion subject to a constant force. From the Brownian movement, 
we have calculated the two-dimensional diffusion coefficient for 
different particles. These vary by more than an order of magnitude 
(10/sup -11/-10/sup -10/ cm?/s) even for particles composed of the 
same material and located very close to each other on the surface 
of the cell. This variation was not correlated with particle size but 
is interpretable as a result of different numbers of adhesive bonds 
holding the particles to the cells. The constant component of parti- 
cle movement can be interpreted as a result of a constant force 
acting on each particle (0.1-1.0x10/sup -8/ dyn). Variations in the 
fractional coefficient for particles close to each other on the cell 
surface do not yield corresponding differences in velocity, suggest- 
ing that the frictional coefficient and the driving force vary togeth- 
er. This is consistent with the hypothesis that the particles are car- 
ried by flow of the membrane as a whole or by flow of some sub- 
membrane material. The utility of our methods for monitoring cell 
motile behavior in biologically interesting situations, such as a che- 
motactic gradient, is discussed. 





23265 Natural regulatory cells in murine bone marrow: 
inhibition of in vitro proliferative and cytotoxic responses to 
Dorshkind, K.; Klimpel, G.R.; Rosse, C. (Univ. 
of Washington, Seattle). Journal of Immunology; 124: No. 6, 
2584-2588(Jun 1980). Contract EY-76-S-06-2225. 

A lymphocyte-enriched fraction of murine bone marrow 
(BML), obtained by sucrose density fractionation, contains natural 
regulatory cells that can profoundly suppress the proliferative and 
cytotoxic response of syngeneic lymph node cells to irradiated al- 
loantigens in a mixed lymphocyte culture (MLC). A close correla- 
tion exists between the inhibition of alloantigen-induced prolifera- 
tion and the generation of cytotoxic effectors. The suppression of 
proliferation is dependent on the dose of BML added to the cul- 
tures but is not due to cell crowding. The addition of BML to cul- 
tures does not cause the maximum proliferative response to change 
from the usual day 5 peak, indicating that there is no change in cul- 
ture kinetics. The release of nonradioactive thymidine by BML 
cannot explain the suppression. The target of suppression is maxi- 
mally affected during the first 24 h of culture, since adding BML to 
MLC later than this resulted in negligible inhibition of proliferation. 
Thus, the natural regulatory cell-mediated suppression reflects inhi- 
bition of earlyevents in the proliferative response to alloantigens. 


23266 Biophysical aspects of scanning electron micros- 
y. Hayes, T.L. (Univ. of California, Berkeley). Scanning 
Electron Microscopy; 1-10(1980). 

Biophysical analysis of SEM specimen characteristics, con- 
trast mechanisms, and image interpretation indicates the importance 
of cooperation between the physical and biological scientist. Low 
temperature specimen techniques, cathodoluminescent and charac- 
teristic x-ray contrast mechanisms, topographic and topologic anal- 
ysis and modes of visual perception are used to illustrate the inter- 
action of these disciplines. Specific examples from current biologi- 
cal SEM research include: (1) research on the localization of mo- 
lecular species in cells and tissues, (2) the analysis of cell exposure 
to foreign chemical elements in the environment, (3) a method for 
examining biological specimens in the frozen-hydrated state. The 
biophysics of perception of the SEM image is discussed with re- 
spect to visual cues used by the brain for spatial analysis. Illusions 
are defined and it is suggested that a further consideration of these 
perception errors will help to prevent mis-interpretation of SEM 
images and also improve our understanding of the visual processing 
mechanisms used in observing these images. Finally, a role is sug- 
gested for subjective or intuitive processes in SEM image evalua- 
tion. 


23267 Behavior of abnormal erythrocytes in capillaries. 
La Celle, P.L. pp 195-209 of Erythrocyte mechanics and 
blood flow. Cokelet, G.R.; Meiselman, H.J.; Brooks, D.E. 
(eds.). New York, NY; Alan R. Liss, Inc. (1980). 

The purpose of this paper is to review some experimental 
observations of the relation between cellular deformability and flow 
characteristics of erythrocytes from sickle cell disease, hereditary 
spherocytosis, thalassemia, and diabetes mellitus in light of these 
questions about the significance of membrane and cellular factors 
for cell rheology. 


23268 Biochemical studies of immune RNA using a cell- 
mediated cytotoxicity assay. Griffin, G.D.; Sellin, H.G.; No- 
velli, G.D. (Oak Ridge National Lab., Cancer Bio- 
— and Biophysics; 4: 123- -131(1980). Contract W-7405- 

Immune RNA (iRNA), a subcellular macromolecular species 
usually prepared by phenol extraction of lymphoid tissue, can 
confer some manifestation(s) of cellular immunity on naive lympho- 
cytes. Experiments were done to develop an assay system to detect 
activation of lymphocytes by iRNA to become cytotoxic toward 
tumor cells, and to study certain properties of iRNA using this 
system. Guinea pigs were immunized with human mammary carci- 
noma cells and the iRNA, prepared from spleens of animals shown 
by prior assay to have blood lymphocytes highly cytotoxic against 
the tumor cells, was assayed by ability of iRNA-activated lympho- 
cytes to lyse *'Cr-labelled tumor cells. The ability of iRNA to acti- 
vate lymphocytes to tumor cytotoxicity could only be differentiated 
from a cytotoxic activation by RNA preparations from unimmun- 
ized animals at very low doses of RNA. The most active iRNA 


preparations were from cytoplasmic subcellular fractions, extracted 

by a cold phenol procedure, while iRNA isolated by hot phenol 
methods was no more active than control RNA prepared by the 
same techniques. Attempts to demonstrate poly(A) sequences in 
iRNA were inconclusive. 


23269 Pea (Pisum sativum) cells arrested in G2 have na- 
scent DNA with breaks between and 

clusters. Van't Hof, J. (Brookhaven National Lab., 

NY). Experimental Ceil Research; 129: 231-237(1980). 

DNA fiber autoradiography and alkaline sucrose sedimenta- 
tion of DNA of cultured pea-root cells (Pisum sativum) arrested in 
G2 by carbohydrate starvation demonstrated that nascent DNA 
molecules of replicon (16 to 27 x 10°D) and apparent cluster (~ 
330 x 10®D) size were not joined. That the arrested cells were in 
G2 was confirmed by single-cell autoradiography and cytophoto- 
metry. In pea there are about 18 replicons per average cluster, 4.2 x 
10° clusters, and 7.7 x 10‘ replicons per genome. 


23270 Low resolution image analysis of spheres and Chi- 

nese hamster cells in a flow cytometer/cell sorter. Cram, 

L.S.; Arndt-Jovin, D.J.; Grimwade, B.G.; Jovin, T.M. 

(Max-Planck-Institut fuer Biophysikalische Chemie, Goettin- 

gen. Germany). pp 256-259 of Flow cytometry IV. Oslo, 
orway; Universitetsforlaget (1980). 

A new low resolution image analysis capability was devel- 
oped for a flow cytometer/cell sorter. The system is unique in that 
it combines four important functions: high resolution fluorescence 
analysis; low resolution image analysis; Coulter volume sensing; and 
cell sorting. Spatial resolution was estimated using 1.75 jm fluores- 
cent spheres. Two attached single spheres could be easily resolved 
versus two fused singlets formed as an aggregate. The life cycle 
distribution of Hoechst 33342 stained Chinese hamster M3-1 cells 
(measured using a 1.0 wm slit) indicated that G:, S and G: + M 
cells were readily resolvable in addition to anaphase and telophase 
cells. 
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(DOE/EV/04024—8) Effect of radiation-sensitive 
bacterial 


mutations and mutagens/carcinogens on recombina- 
tion and mutagenesis. (Texas Univ., Houston (USA). Gradu- 
ate School of Biomedical Sciences). 1981. Contract AS05- 
76EV04024. 16p. NTIS, PC A02/MF AOl1. Order Number 
DE82004625. 

Partially diploid derivatives of enteric bacteria were generat- 
ed which permitted the identification of both recombinant products 
resulting from exchange between F-merogenotes and their corre- 
sponding homologous chromosomal regions. The system was de- 
signed to test the effects of excisionless (uvr) mutations, and some 
recombinationless (rec) mutations (e.g., recB/C and sbcB), on the 
formation of reciprocally related recombinant products with the ob- 
jective of identifying the enzymology involved in gene conversion, 
i.e., the loss of some specific mutations from recombinant products 
but not others. The presence of uvrA, B or C mutations increased 
the frequency with which paired, reciprocally related recombinant 
products were found by some 60%. A functional excision repair 
process reduced the appearance of all types of mutations in recom- 
binant products, except transitions. 


23272 Cloning of chromosomal genes in Streptococcus 
pneumoniae. Stassi, D.L.; Lopez, P.; Espinosa, M.; Lacks, 
S.A. (Brookhaven National Lab., Up ton, NY). Proceedings 
of the National Academy of Sciences of the United States of 
America; 78: No. 11, 7028-7032(Nov 1981 
A system for molecular cloning in Streptococcus pneumon- 

iae was developed. The multicopy plasmids pMV158 (5.4 kilobases) 
and pLS1 (4.3 kilobases), which confer tetracycline resistance, were 
used as vectors to clone chromosomal genes of S. pneumoniae in 
host cells of this species. A 3.3-kilobase restriction fragment con- 
taining the malM gene, which codes for amylomaltase, was cloned 
in a deletion mutant lacking chromosomal homology with the frag- 





ment. The recombinant plasmid, pLS70, could transform over 50% 
of a recipient population to maltose utilization. Amylomaltase con- 
stituted up to 10% of the protein of cells containing pLS70. A de- 
rivative with a deletion, pLS69, appeared to gain a selective advan- 


the presence of the homologous chromosomal gene. De novo estab- 
lishment of a recombinant plasmid was just as frequent as transfor- 
mation in an . Despite the processing of DNA 


endogenous 
during uptake in the transformation of S. pneumoniae, recombinant 


plasmids can be introduced. Models for the reconstruction of re- 
combinant DNA in cells of S. pneumoniae and Bacillus subtilis are 
considered and compared. 


23273 Controlling-element events at the shrunken locus in 
maize. Burr, B.; Burr, F.A. (Brookhaven National Labora- 
tory, Upton, NY). Genetics; 98: No. 1, 143-156(May 1981). 

We have examined insertions of the controlling element Ds 
at the Shrunken locus of maize. A cDNA probe complementary to 
a portion of the Shrunken locus mRNA was prepared. This probe 
recognizes a unique sequence in maize DNA. Using lines carrying 
derivatives of the same short arm of chromosome 9, we have de- 
tected modifications at the nucleic acid level caused by Ds. The 
changes appear to be large insertions, one of which may be more 
than 20 kilobase pairs in length. These observations provide a basis 
for the isolation and molecular characterization of one of the maize 


testing in mammalian cells. II. Vali- 

markers having practical 

mutagens. Carver, J.H. 

(Battelle-Columbus Labs., OH); Adair, G.M.; Wandres, 
D.L. Mutation Research; 72: 207-230(1980). 

Chinese hamster ovary (CHO) cell lines heterozygous at 
both the adenine phosphoribosyltransferase (aprt) and thymidine 
kinase (tk) loci were used for single-step selection of spontaneous 
and induced mutants resistant to 8-azaadenine (AA/sup r/, 6-thio- 
guanine (TG/sup r/), ouabain (OUA/sup R/), or 5-fluorodeoxyuri- 
dine (FUdR/sup r/). Mutation data are reported for direct muta- 
gens (EMS, ethyl methanesulfonate, MNNG, N-methyl-N’-nitro-N- 
nitrosoguanidine; NQO, r-nitroquinoline 1-oxide) and promutagens 
(DMN, dimethyinitrosamine; Bp, benzo[a]pyrene) activated by rat- 
liver homogenates. plating densities were established for 
AA/sup r/, TG/sup r/, OUA/sup R/ and FUdR/sup r/. The in- 
duced mutant frequencies as a function of relative cell survival after 
treatment with EMS, DMN, or BP were 2 to 4 d for AA/sup r/, 6 
to 8 d for TG/sup r/, 3d for OUA/sup R/, and 1 to 3 d for 
FUdR/sup r. The induced mutant frequencies as a function of rela- 
tive cell survival after treatment with EMS, DMN, or BP showed 
locus-specific differences in sensitivity. Of 61 clonal isolates resis- 
tant to AA and assayed for APRT activity, 87% had = 5% wild- 
type activity; of 30 TG/sup r/ clones assayed, 83% had = 5% 
wild-type HGPRT activity. Of 42 FUdR/sup r/ clones assayed, 
98% had = 1% wild-type TK activity. Fifty clones selected in 
medium containing FUdR displayed cross-resistance to 5-bromo- 
deoxyuridine (BUdR) and trifluorothymidine (TFT) and all were 
sensitive to HAT (hypoxanthine-amethopterin-thymidine) medium. 
The tk locus showed the largest mutational response as a function 
of cell survival after mutagen treatment. The rapid expression kinet- 
ics for FUdR/sup r/ and the possibility that the locus detects a 
broader spectrum of genetic lesions than the other drug-resistance 
markers are discussed in terms of a sensitive screening assay for de- 
tecting potential mutagens. 





23275 ee of a A nae & diploid donor for the 
chemical of mutations in transforming DNA. 
Heard, J. TM Jr.; Matney, T.S. (Univ. of Texas, Houston). 
Mutation Research; 69: 217-224(1980). Contract EY-76-S-05- 


" In the Bacillus subtilis transformation system, in vitro chemi- 
cal mutagenesis may depend upon the use of a DNA donor carry- 
ing two copies of the region of interest. Transformations involving 
this region of the donor DNA which has been chemically treated 
may lead to the recovery of new mutations or segregant products 
by some as yet undetermined mechanism. 
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23276 How many loci on the X-chromosome of Droso- 
phila melanogaster can mutate to recessive lethals. Abraham- 
son, S. (Univ. of Wisconsin, Madison); Wuergler, F.E.; De- 
Jongh, C.; Meyer, H.U. Environmental Mutagenesis; 2: 447- 
453 1980). 

The sensitivity of the sex-linked recessive lethal test is due to 
the fact that a very large number of loci are included in the muta- 
tion study. From extensive studies on the spontaneous sex-linked re- 
cessive lethal frequency and spontaneous specific locus mutation 
rates, it is possible to derive an estimate of the number of loci in- 
cluded in the recessive lethal test. The average number derived 
from three estimates on male and female germ cells in 563 loci. A 
second independent approach derives from published data which 
analyzed short regions of the genome and the proportion of loci 
within these regions which mutate to lethality. This analysis sug- 
gests that 830 loci are potentially lethal mutables. We describe the 
reasons for concluding that 600 to 800 loci of the approximately 
1000 loci on the X-chromosome are involved in the X-linked reces- 
sive lethal test. 


23277 Properties and transforming activities of two plas- 
mids in S . Saunders, C.W.; Guild, 
W.R. (Duke Univ., Durham, NC). Molecular and General 
Genetics; 180: 573-578(1980). 

Two plasmids from group B streptococcus were introduced 
into pneumococcus (Streptococcus pneumoniae) and examined for 
copy number, stability, and some features of the process by which 
they transform pneumococcal recipients. The 3.6 Mdal pMV158 
(tet) was present at a minimum of 12 to 16 copies per chromosome 
and was never observed to be cured. The 20 Mdal pIPS01 (cat erm) 
had a minimum copy number of 3 to 4 per chromosome and was 
lost spontaneously at a frequency near 0.03 per division. The pres- 
ence of novobiocin increased this frequency 2 to 3-fold. Compe- 
tence for chromosomal transformation and the membrane endonu- 
clease needed for normal DNA entry were required for plasmid 
transformation. Plasmid transformants segregated transformed cells 
one generation ahead of chromosomal transformants. Both single 
and multiple hit components of the transformation reaction kinetics 
were observed, but the latter could not be seen in the presence of 
competing chromosomal DNA. The majority of the transforming 
activity behaved as covalently closed circular DNA in dye-buoyan- 
cy gradients. 


23278 Selective transcription and processing in the regu- 
lation of plant growth. Mans, R.J.; Gardner, C.O. Jr.; 
Walter, T.J. (Univ. of Florida, Gainesville). 165-195 of 
Molecular biology of plants. New York, NY. Academic 
Press, Inc. (1979). 

The purpose of this paper is to illustrate some of what has 
been learned about how corn plants read their genes by examining 
some of the concepts and methodologies of molecular genetics. 
First, the experimental approach as it relates to current concepts of 
gene expression is explained. Then the isolation and characteriza- 
tion of two enzymes involved in the mechanics of gene expression 
are discussed. Finally, one approach to understanding the mecha- 
nism of gene expression is discussed by following the activity of 
these two enzymes during kernel maturation. 
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23279 (BNL—30225) Regional cerebral glucose metabo- 
ee ee 18F-deox- 
yglucose and positron emission y. Alavi, A.; Rei- 
vich, M.; Ferris, S. (Brookhaven Netional” Lab., U ton, NY 
(USA); Pennsylvania Univ., Philadelphia (USA). School of 
Medicine). 1981. Contract AC02-76CH00016. 15p. (CONF- 
810776—1). NTIS, PC A02/MF AOl. Order Number 
DE82004782. 

From 12. international congress of gerontology symposium; 
Heidelberg, F.R. Germany (9 Jul 1981). 

The use of positron emission tomography in the evaluation 
of aging and senile dementia is discussed. 
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23280 (CONF-8109104—1) Crustacean muscles: atrophy 
and regeneration during molting. arn D.L.; Skinner, 
D.M. (Oak Ridge National Lab., (USA)). 1981. Con- 
tract W-7405-ENG-26. 43p. NTIS, PC A03/MF A0O1. Order 
Number DE82002847. 

From Annual of the society of general physiologists; 
Woods Hole, MA, USA as wd 1981). 

The ultrastructural basis of atrophy of claw closer muscle of 
the land crab and the organization of myofibrils and sacroplasmic 
reticulum during the hydrolysis of protein that occurs during 
proecdysis was examined. The changes that occur in contractile 
proteins during claw muscle atrophy and the involvement of Ca** - 
dependent proteinases (CDP) in myofilament degradation were in- 
vestigated. (ACR) 


23261 (DOE/ER/10775—T1) Metabolism of aromatic 
by actinomycetes. Crawford, D.L. (Idaho Univ., 
Moscow (USA). t. of Bacteriology and Biochemistry). 
1980. Contract AS07-80ER10775. 7p. NTIS, PC A02/MF 
A01. Order Number DE82003815. 
Research progress in the study and elucidation of pathways 
of low molecular weight aromatic lignin fragment metabolism by 
actinomycetes is reported. (ACR) 


23282 Potential pitfalls of [*H]thymidine techniques to 
measure cell proliferation. Maurer, H.R. (Freie Univ. Berlin 
(Germany, F.R.). Inst. fuer Pharmazie). Cell and Tissue Ki- 
netics; 14: No. 2, 111-120(Mar 1981). 

Pitfalls and artifacts in the use of [*H]thymidine in the mea- 
surement of cell proliferation kinetics in vitro and in vivo are re- 
viewed. These pitfalls are of particular significance for the study of 
inhibitors of cell proliferation including chalones. It is concluded 
that the disadvantages prevail and that other methods should be 
preferred when measuring cell proliferation rates. 


23283 Translocation and redistribution of ‘*CO.-photo- 
synthates assimilated in winter leaves in the young tea plant. 
Hakamata, K.; Sakai, S. (Tea Research Station, Kanaya, 
Shizuoka (Japan)). Chagyo Gijutsu Kenkyu; No. 58, 11-20(Jul 
1980). (In Japanese). 

Using two years old plants of cultivar Yabukita, *CO, was 
applied and accumulated into them by photosynthesis on December 
16, 1976, then samples were taken in course of time, and the trans- 
location, accumulation and redistribution of the *C products were 
investigated. Within 24 hours after the assimilation of ‘*CO2, about 
24% of *C was consumed by respiration. Then, the total amount 
of **C slightly decreased until two weeks before the beginning of 
bud opening. In first crop season, about 60% of the remaining *C 
decreased rapidly with the growth of new shoots. This might be 
caused by the respiration in respective organs and the defoliation of 
old leaves. The decrease in second crop season was slight. Just 
after the assimilation of *CO2, more than 99% was found in the 
parts above the ground (93% in leaves), and its 90% was ethanol of 
soluble state. Thereafter, it translocated to storage organs (trunk 
and roots) in course of time, and a part was taken into the insoluble 
fraction of ethanol. Most of the insoluble fraction was storage hy- 
drocarbon such as starch. The intake into new shoots was 14% of 
the remaining ™C in case of first crop, but extremely small in 
second crop. Some more results are reported. 


23284 Translocation and redistribution of ‘*CO. photo- 
synthates assimilated in early spring leaves in the young tea 
plant. Hakamata, K.; Sakai, S. (Tea Research Station, 
Kanaya, Shizuoka (Japan)). Chagyo Gijutsu Kenkyu; No. 58, 
21-280ul 1980). (In Japanese). 

Using two years old plants of cultivar Yabukita, *CO. was 
applied and accumulated into them in spring (the time of opening 
of first crop bud) by photosynthesis. Thereafter, the samples were 
taken in course of time, and the translocation, accumulation and re- 
distribution of '*C products were investigated. 24 hours after the 
treatment, 65% of the assimilated '*C was distributed to old leaves, 
22% to branches and trunks, 10% to underground parts, and 3% in 
shooting buds. 80 to 90% of the ™*C in each organ was found as 
ethanol of soluble state, and most of them were taken into the neu- 
tral fraction (free sugar). Accompanying the development of new 
shoots of first crop, about 70% of the ™*C was lost, and this de- 
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crease seemed to be caused by the respiration of respective organs 
and defoliation. During this period, the translocation to not-assimi- 
lating organs was scarce, while that to the new shoots of first crop 
was much. At the time of plucking first crop, 53% of the 'C re- 
maining in the plants was translocated to new shoots, and 25% was 
distributed in fine roots, but the translocation to storage organs was 
small. In respective organs, the intake into the insoluble fraction of 
ethanol was active. Some more results are reported. 


Development of the rice panicle, (3). Time course 

sadles of tranalocation and dstribtion of ammonium nitro 

at early ripening stage. Arai, Kunio; Kono, 

Yasuhiro (Nagoya Unw. (Japan). Faculty of Agriculture). 

Nippon Sakumotsu Gakkai Kiji; 49: No. 2, 175-183(Jun 
1980). (In Japanese). 

The translocation and distribution of nitrogen top-dressed at 
early ripening stage of rice plants (Oryza sativa L. cv Chukyoasahi) 
were studied, using N-15 as a tracer. The plants cultured with Ka- 
sugai nutrient solution were top-dressed with N-15 labeled ammoni- 
um sulfate 7 days after heading. The heading was designated as the 
flowering day of the uppermost spikelets on panicles. The incorpo- 
ration of N-15 was detected in culms, leaf sheaths and panicles 3 hr 
after the top-dressing, but in leaf blades, it was detected 3 hr later. 
The amount of N-15 in these organs increased markedly up to 48 hr 
after the top-dressing, then began to decrease, but the amount of N- 
15 in panicles continued to increase throughout the experiment 
period. It is likely that the amount of N-15 in panicles was not 
transported from leaf blades, but directly transported from roots. 
Much of N-15 was distributed to early developing grains on pri- 
mary branches, and this distribution pattern was coincident with 
the differentiation order to spikelets on the inflorescence. In the 
grains on top and middle primary branches, the incorporation of N- 
15 was detected 3 hr after the top-dressing, while in the grains on 
bottom primary branches, it was detected 6 hr after the top-dress- 
ing. The concentration of N-15 in grains was about 10 to 15% 
lower than that in whole panicles during the period of active ab- 
sorption and translocation of top-dressed nitrogen. 


23286 Photorespiration and internal recycling of ha hn 


the submersed angiosperm Scirpus subterminalis. Son 

gaard, M.; Wetzel, R.G. (Michigan State Univ., Hickory 
Corners). Canadian Journal of Botany; 58: No. 6, 591-598(15 
Mar 1980). 

The presence and magnitude of photorespiration in the sub- 
mersed freshwater angiosperm Scirpus subterminalis Torr. was in- 
vestigated by gas-exchange characteristics in an open water-flow 
system. The minimal rates of photorespiration during active photo- 
synthesis were measured by following the time course of differen- 
tial '*CO, and '*CO, uptake. At 8 mg O2L~'! (equal to oxygen satu- 
ration at 20°C), the rate was 0.4 pg C (mg organic dry 
weight)~'h~1, which was about 10% of net photosynthesis under 
the experimental conditions. Increasing the oxygen concentration to 
30 mg O2L~', enhanced photorespiration to 30% of net photosyn- 
thesis. It was shown that the concentration of oxygen affected net 
photosynthesis, CO2 evolution into COz-free water in the light, the 
post-illumination CO, burst, and the CO. compensation point. The 
effect of the internal gas space on recycling of CO2 was investigat- 
ed by comparing gas-exchange by intact and sectioned leaves. 
About 30% of the CO, of photorespiratory origin was recycled in- 
ternally within the lacunal system. The gas-exchange characteristics 
of Scirpus were similar to those observed in terrestrial Cs species 
although of a minor magnitude and a different time course. The 
ecological implications of these finds are discussed. 


23287 Lipid peroxidation in guinea pig lung microsomes. 
Wright, J.R. (West Virginia Univ., Morgantown); Colby, 
H.D.; Miles, P.R. Biochimica et Biophysica Acta; 619: 374- 
384(1980). Contract AT21-79MC1 1284. 

The effects of substances known to influence lipid peroxida- 
tion were studied in guinea pig lung microsomes by measuring the 
formation of malonaldehyde in vitro. Incubation of lung micro- 
somes at 37°C results in lipid peroxidation which appears to be an _ 
enzymatic process but is not dependent upon iron. Lipid peroxida- 
tion can be initiated non-enzymatically in lung microsomes by Fe**, 
but ascorbate and Fe* have very little effect on malonaldehyde 





formation. The effects of NADPH on lipid peroxidation are de- 
pendent upon the concentration of Fe* in the incubation medium. 
At concentrations of Fe** between 0.05 mM and 1 mM, addition of 
NADPH causes an increase in lipid peroxidation over that pro- 
duced by Fe* alone. This stimulation by NADPH is an enzymatic 
process and phosphate is required for the maximal effect. Addition 
of NADPH to lung microsomes in the presence of Fe** does not 
increase malonaldehyde formation over that produced by Fe* 
alone, suggesting that NADPH does not influence lipid peroxida- 
tion by maintaining iron in the reduced form. At concentrations of 
Fe” greater than 1 mM, NADPH inhibits Fe** -induced lipid per- 
oxidation in normal microsomes and in microsomes in which en- 
zymes have been inactivated with heat. This latter result suggests 
that the inhibition by NADPH is at least partially non-enzymatic. 
The results of all of these experiments are discussed and compared 
with those obtained during lipid peroxidation in liver microsomes. 
We conclude that the processes involved in pulmonary microsomal 
lipid peroxidation differ significantly from those in hepatic micro- 
somes. 
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23288 (FDA—82-8180) eae safety in nuclear medi- 
cine: a practical guide. Sodd, V.J. (ed.). (Bureau of Radio- 
logical Health, Rockville, MD (USA)). Nov 1981. 76p. 
Dept. of Human Services, Rockville, MD 20857. Order 
Number DE82902323. 
Discussions are presented of various aspects of radiation 
— as they related to nuclear medicine installations. Included in 
the discussions are: the regulation of radioactive material used in 
medicine; safe design of nuclear medicine laboratories; personnel ra- 
diation exposure monitoring; receiving and monitoring radioacive 
shipments; radiation safety during radiopharmaceutical preparation; 
accurate assay of administered activity; administration of 
radiopharmaceuticals to patients; handling patients after administra- 
tion of radiopharmaceuticals; waste disposal regulations; and radi- 
ation accidents and emergencies. (ERB) 


23289 ee anette cae Dependence of radiation 
efficiency effect on the conditions using model ex- 
Dolgikh, A.P.; Ivanov, V.I. 1980. (In Russian). 
S (US Sales Only), PC AO7/MF AOl. Order Number 
DE82780229. 
nt Problems on dosimetry and radiation protection. No. 19. 
preliminary results of the work Gino 1 in solving the 
sesttion a of optimization of the irradiation conditions are presented. 
The qualitative behaviour of the dependence of the effect per dose 
unit on different irradiation conditions is studied. Using model ex- 
amples it is shown that the effect maximum per the dose unit can 
exist depending on the irradiation conditions and irradiation dose. 
The conditions, when this maximum occurs, are considered. 


23290 (INIS-SU—39, yy he 4-8) Dependence of patients ex- 
and X-ray image contrast on the degree of Bremsstrah- 
. Smekhov, ME E.; Stavitskii, R.V.; Postni- 
kov, V.A. 1980. (In Russian). NTIS (US Sales Only), PC 
A07/MF AO1. Order Number DE82780229. 
In Problems on and radiation protection. No. 19. 
The effect of B jung inhomogeneity on patient irra- 
diation and image contrast is studied. The ratio of the exposure 
dose rate at the object input and output in the initial radiation beam 
is used as an estimation criterion. A paraffinic phantom is used as 
an object of investigation. While passing bremsstrahlung radiation 
through the substance its filtration takes place. It is shown that with 
the increase of the object thickness the radiation filtration effect in- 
creases. The thicker is the object, the weaker is the change of its 
thickness on the change of the layer of half weakening which is 
connected with the increase of radiation homogeneity while passing 
through the object. The data obtained show that to reduce patient 
irradiation the increase of the effective radiation energy is advisable 
to carry out due to i ing the thickness of the additional filter 
and not the tube voltage. The results obtained can be used for proc- 
essing of unified regimes of the behaviour of each type of X-ray 
investigation. 
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23291 (INIS-SU—52, pp 306-312) Special intracavitary 
gamma therapeutic devices based on unified modula. Komar, 
V.Ya.; Egolin, Ya.G.; D’yachenko, S.Yu.; Maiorov, A.N.; 
an K.D.; Sul’kin, A.G. 1979. (In Russian). NTIS (US 

Only), Al4/MF AOl. Order Number 
E82 78022 


In Radiation technology. Issue 17. 

A multipurpose complex of special-p 
gamma-therapeutic apparatus (AGAT-B1, AGAT-B2 and AGAT- 
B3) all made from standard unified units is described. Each one of 
the apparatus consists of radiation source (Co) container, air 
supply station, control board, treatment table or chair, source posi- 
tion control means, and a recharge container. The AGAT-B1 addi- 
tionally includes a set of 15 sources having activity of 150 mCi 
each and is intended for gynecological and proctological applica- 
tions. The AGAT-B2 apparatus includes a set of sources of the 
total activity of 4.5 Ci and is intended for irradiation of mouth 
cavity carcinoma. The AGAT-B3 apparatus allows the irradiation 
to be effected successively at two stations and for this purpose is 
provided with a reclining chair and a dentist's chair. 


intracavitary 


23292 (LA-UR—81-3264) Effect of noise in computed 
tomographic reconstructions on detectability. Hanson, K.M. 
(Los Alamos National Lab., NM (USA)). 1982. Contract 
W-7405-ENG-36. lp. (CONF- 820104—2). NTIS, PC A02/ 
MF AO1. Order Number DE82002625. 

From International symposium on systems science; Honolu- 
lu, HI, USA (6 Jan 1982). 

The detectability of features in an image is ultimately limited 
by the random fluctuations in density or noise present in that 
image. The noise in CT reconstructions arising from the statistical 
fluctuations in the one-dimensional input projection measurements 
has an unusual character owing to the reconstruction procedure. 
Such CT image noise differs from the white noise normally found 
in images in its lack of low-frequency components. The noise 
power spectrum of CT reconstructions can be related to the effec- 
tive density of x-ray quanta detected in the projection meas- 
urements, designated as NEQ (noise-equivalent quanta). The detec- 
tability of objects that are somewhat larger than the spatial resolu- 
tion is directly related to NEQ. Since contrast resolution may be 
defined in terms of the ability to detect large, low-contrast objects, 
the measurement of a CT scanner’s NEQ may be used to character- 
ize its contrast sensitivity. 


23293 (LBL—12746) Multi-element silicon detector for 
x-ray flux measurements. Thompson, A.C.; Goulding, F.S.; 
Sommer, H.A.; Walton, J.T.; Hughes, E.B.; Rolfe, J.; 
Zeman, H.D. (Lawrence Berkeley Lab., CA (USA); Stan- 
ford Univ., CA (USA). W.W. Hansen Labs. of Physics). 
Oct 1981. Contract W-7405-ENG-48. 6p. (CONF-811012— 
39). NTIS, PC A02/MF A011. Order Number DE82004841. 

From IEEE symposium on nuclear science; San Francisco, 
CA, USA (21 Oct 1981). 

A 30-element Si(Li) detector has been fabricated to measure 
the one-dimensional flux profile of 33 KeV x-rays from a synchro- 
tron radiation beam. The device, which is fabricated from a single 
39 mm x 15 mm silicon wafer, is a linear array of 0.9 mm x 7 mm 
elements with a 1 mm center-to-center spacing. It is 5 mm thick 
and when operated at room temperature has an average leakage 
current of 10 nA/element. The x-ray flux in each element is deter- 
mined by measuring the current with a high quality operational am- 
plifier followed by a current digitizer. This detector is being used 
to study the use of synchrotron radiation for non-invasive imaging 
of coronary arteries. The experiment uses the difference in the 
transmitted flux of a monochromatized x-ray beam above and 
below the iodine K-edge. Measurements have been made on plastic 
phantoms and on excised animal hearts with iodinated arteries. The 
images obtained indicate that a 256-element device with similar 
properties, but with 0.6 mm element spacing, will make a very ef- 
fective detector for high-speed medical imaging. 


23294 (PB—81-247090) Noninvasive diagnosis of pulmon- 
ary embolism. Final report 1 Jul 79-30 Jun 81. Sasahara, 
A.A. (Veterans Administration Medical Center, West Rox- 


bury, MA (USA)). 14 Aug 1981. 17p. NTIS, PC A02/MF 
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The noninvasive nature of diagnosing pulmonary embolism 
was investigated along two different lines: labeling of platelets with 
indium-111l-oxine as a tracer to identify pulmonary emboli by 

gamma camera imaging (hot spot imaging) and by determination of 
ciatalet factor-4 release in patients with venous thromboembolism. 
Primary effort was devoted to the refinement of the process of la- 
beling platelets to achieve maximum efficiency of labeling. Our cur- 
rent technique permits us to label with an efficiency approaching 
80%, with minimal free indium. In addition, a closed system for la- 
beling platelets was developed which maintains sterility in the final 
product. Animals with experimental pulmonary emboli could be 
imaged consistently to show ‘hot’ pulmonary emboli by scanning. 
However, it was shown that the presence of heparin in the blood 
interferes with the attachment of labeled platelets to thrombi, re- 
sulting in a negative scan. Without heparin, the scans become posi- 
tive. It was also shown that heparin does not interfere with the la- 
beling of platelets with indium-111-oxine. Results from the patient 
study of platelet factor-4 suggest that when active venous throm- 
boembolism is present, levels of platelet factor-4 are elevated. Suffi- 
cient data are not yet available, however, to assess its true value as 
a marker for venous thromboembolism. Finally, work has almost 
been completed in the isolation of canine antibodies to platelet 
factor-4, permitting the development of this test in the experimental 
animal. 


23295 Studies of the in vivo uptake of Ga-67 by an ex- 
perimental abscess: concise er ay Hayes, R.L.; 
Rafter, J.J.; Carlton, J.E.; 9 d, B.L. (Oak Ridge Associat- 
ed Universities, TN). poake ps "Nuclear Medicine; 23: No. 1, 
8-14(Jan 1982). DE-ACO05- 7608 00033. 

The blocking of Ga-67 plasma protein-binding sites--by ad- 
ministration of scandium citrate, ferric citrate, and a colloidal hy- 
drous ferric oxide preparation--reduced the uptake of Ga-67 in 
normal soft tissues and also that in the viable portion of an experi- 
mental abscess. On the other hand, enhancement of Ga-67 plasma 
protein binding by administration of rabbit apotransferrin increased 
Ga-67 uptake in both abscess and normal soft tissues. These results 
indicate that the pathways of Ga-67 from blood into inflammatory 
processes and normal soft tissues may be similar. However, when 
Ga-67 plasma protein binding was increased by inducing anemia, a 
markedly decreased Ga-67 uptake in the abscess resulted, whereas 
uptake in normal soft tissue was still elevated. It is possible that the 
discrepancy between the effects of apotransferrin and anemia on ab- 
scess-tissue uptake of Ga-67 resulted from a secondary effect pro- 
duced by anemia, i.e., a decrease in the macrophage population in 
the abscess. Taken as a whole, the results obtained suggest that Ga- 
67 leaves the blood and enters inflammatory lesions by pathways 
that are probably quite different from those in a soft-tissue tumor, 
and that the routes for abscesses may be similar to those occurring 
in normal soft tissues. 


23296 Survival of patients with localized diffuse histiocy- 
tic lymphoma. Sweet, D.L.; Kinzie, J.; Gaeke, M.E.; 
Golomb, H.M.; Ferguson, D.L.; Ultmann, J.E. (Univ. of 
ry + IL). Blood; 58: No. 6, 1218-1223(Dec 1981). EY 
7 -0069. 


Twenty-eight patients with previously untreated diffuse his- 
tiocytic lymphoma (DHL) were identified to be in pathologic stage 
(PS) I (11), I/sub E/ (3), II (8), or II/sub E/ (6) by exploratory 
laparotomy and splenectomy. Six patients were treated with total 
nodal radiotherapy; 14 with an extended mantle; 5 with an inverted 
Y or whole abdomen; and 3 with an involved field. Twenty-six pa- 
tients achieved a complete remission (93%) and 2 patients had 
persistent local disease. The median survival and disease-free sur- 
vival for the complete response group are 56 and 51.5 mo, respec- 
tively. Ten of the 11 stage I or I/sub E/ patients had supradiaph- 
ragmatic lymph node disease. Patients with stage I or I/sub E/ dis- 
ease (n = 14) demonstrated a median survival of 72.5 mo and a 
median disease-free survival of 69.5 mo; there was 1 disease-related 
death. Patients with stage II or II/sub E/ disease (n = 14) demon- 
strated a median survival of 33 mo and median disease-free survival 
of 29.5 mo; there were 10 relapses or deaths. Patients in stages I, I/ 
sub E/, II, or II/sub E/ with infradiaphragmatic disease (n = 7) 
had a median survival of 36 mo, while patients with supradiaphrag- 
matic presentation (n = 21) demonstrated median survival of 68 mo 
(p = 0.37). The data indicate that patients with diffuse histiocytic 
lymphoma with stage I supradiaphragmatic lymph node disease are 


curable using radiotherapy alone, achieving a 93% 11-yr actuarial 
disease-free survival. Patients with stage II or II/sub E/ disease are 
not readily curable with radiation therapy alone, achieving a 33% 
ll-yr actuarial disease-free survival; radiotherapy with adjuvant 
chemotherapy or chemotherapy alone should be considered for this 
group. 


23297 The TYCHO system for computer analysis of two- 
dimensional gel electrophoresis By Fi Anderson, N.L.; 
Taylor, J.; Scandora, A.E.; Coulter, B.P.; Anderson, N.G. 
(Argonne "National Lab. Argonne, IL). Clinical Chemistry 
‘ _ apepeeesey North Carolina); 27: No. 11, 1807-1820(Nov 

We describe here a computer system for the analysis of high- 
resolution two-dimensional gel-electrophoresis patterns, with some 
initial applications. The system (called TYCHO) comprises pro- 
grams for image acquisition, background subtraction and smooth- 
ing, spot detection, gaussian spot modeling, and pattern matching 
and comparison. It is based on a conventional minicomputer, but 
makes extensive use of a high-speed array processor in the image- 
processing and -modeling steps. Used in concert with the ISO- 
DALT two-dimensional electrophoresis system (Anal. Biochem. 
85:331-354, 1978), TYCHO allows quantitative measurement of 
hundreds of proteins in complex biological samples, and constitutes 
the initial data-reduction system required for work towards a 
Human Protein Index. 


23298 Muscle protein analysis. III, Analysis of solubi- 
lized frozen-tissue sections by two-dimensional einem 94 
sis. Giometti, C.S.; N.G. (Argonne National Lab 
Argonne, IL). Clinical Chemistry (Winston-Salem, North 
Carolina); 27: No. 11, 1918-1921(Nov 1981). 

Proteins from frozen histological sections of human muscle 
were analyzed by two-dimensional gel electrophoresis. Patterns so 
obtained were identical to those from whole homogenates of 
muscle prepared from frozen tissue powders that had much high 
protein concentrations. To increase the number of proteins visible 
on gels of samples low in protein content, the gels were silver 
stained, or the proteins were labeled with ['*C]iodoacetamide 
before electrophoresis and the gels were fluorographed. The latter 
method allows use of a single frozen-tissue section for two-dimen- 
sional electrophoretic analysis and brings the technique closer to 
practicable clinical use. 


23299 Radiochemical methods for the assay of phosphor- 
ylase in the direction of glycogenolysis. Gevers, G.; Stal- 
mans, W. (Leuven Univ. (Be ium). Faculteit Genees- 
oT Biochemical Journal; : No. 3, 793-798(1 Mar 


Two radiochemical procedures were explored for the deter- 
mination of phosphorylase activity in the glycogenolytic direction. 
In the ‘**P assay method’ the formation of labelled glucose 1-phos- 
phate from glycogen and [**P]Psub(i) is measured by the radioac- 
tivity that remains soluble after the precipitation of phosphomolyb- 
date with triethylamine. In the ''*C assay method’ the formation of 
labelled glucose 1-phosphate from peripherally **C-labelled glyco- 
gen and Psub(i) is determined from the radioactivity that remains 
soluble after the precipitation of glycogen with ethanol. The *C 
assay method requires more preparative work but less circumspec- 
tion than does the **P assay method. Both radiochemical methods 
can be applied where the classical spectrophotometric assay fails. 
They have the same accuracy and reproducibility, and allow more 
samples to be handled in parallel. They are not intended for use 
with crude tissue extracts. 


23300 Hematopoiesis of the bone marrow in irradiated 
areas following combined chemo- and radiotherapy. Bajsogo- 
lov, G.D.; Isaev, I.G. (Akademiya Meditsinskikh Nauk 
SSSR, Obninsk. Nauchno-Issledovatel’skij Inst. Meditsinskoj 
ao Radiobiologia, Radiotherapia; 22: No. 1, 44- 
48(Feb 1981). (In German). 

Patients suffering from lymphogranulomatosis were treated 
by means of 6 cycles of polychemotherapy with the result of tran- 
sient deviations of bone marrow hematopoiesis. One week after 
each cycle only a slight decrease of the myeloid cell count was 
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found, first of all of the more mature cells. Irradiation of the bone 
marrow with 20-25 Gy total tumor dose within 2-2.5 weeks, start- 
ing 1-1.5 months after 6 cycles of polychemotherapy, did not effect 
a permanent aplasia. The first signs of recovery of the hematopoie- 
sis occured already after one month; the hema’ iesis in the irradi- 
ated areas was not completely restituted before 18-24 months. 


23301 Morphological expression of radiation pathomor- 
phosis of collum carcinoma. Gubareva, A.V.; Gabelov, A.A.; 
Rentgeao Radiclogicheskij, Inst Lena (SSR) Re 
Rentgeno- iolo t., a- 
diobislogia, a omens 22: No. 1, 49-54(Feb 1981). (In 
German). 

a ee ey a 
course of their mitotic activity following split-course technique of 4 
different operating conditions of teleradiotherapy. In all 137 cases 
the fractionated irradiation was done by external teleradiotherapy 
in the first period and by intracavital irradiation in the second 
period. Complete suppression of the mitotic activity could be re- 
vealed when the total dose increased either to 13.5 Gy (4.5 Gy 
twice a week) or to 34.2 Gy (1.8 Gy 5 times a week). In dividing 


the daily dose (2 x 2.25 Gy and 3 x 1.5 Gy, resp.) a similar effect 
could not be achieved, even if the total dose amounted to 36 Gy. 


23302 Side effects and sequelae after radiotherapy of ma- 
lignant kidney tumors. Froehlich, D. (Zentralinstitut a 
Radiologie, Karl-Marx-Stadt (German Democratic > 
lic)); Vieweg, G. (Bezirkskrankenhaus Karl-Marx 

(German Democratic Republic). Radiobiologia, Redon. 
pia; 22: No. 1, 55-62(Feb 1981). (In German). 

Side effects and sequelae in 250 patients after postoperative 
radiotherapy are reported. The preferential irradiation technique 
was in anterior, posterior, and lateral stationary fields. 5 patients 
only were treated by biaxial pendulum irradiation with telecobalt. 
The nominal standard dose was between 1230 and 1440 ret, and in 
biaxial pendulum irradiation 1650 ret were exceeded partially. 
Using stationary field technique mild side effects such as bleeding 
ulcers, hepatosis, radiation nephritis and reversible neurological dis- 
turbances of the leg were noticed. After biaxial pendulum irradia- 
tion 3 out of 5 patients revealed a severe stenosis of the small and 
large intestine with an ileus after 6 to 14 months. 


23303 Comparative radiological and scintigraphic exami- 
nation of radiation pneumonitis in postoperative ©Co-tele- 
gamma therapy of patients with mamma carcinoma. Todorov, 
J.; Mitrov, G.; Velichkov, L.; Malachkov, C. (Meditsinska 
Akademiya, Sofia (Bulgaria). Nauchen Inst. po Rentgenolo- 
acs i Radiobiologiya). ae aaa Radiotherapia; 22: No. 

69-77(Feb 1981). Gin 

Comparative radiological a "A scintigraphic examinations of 
the lungs were carried out in 125 patients with histologically ascer- 
tained mamma carcinoma before and 1, 2, 4, 6, 12, and 24 months 
after radiotherapy. The early stage of radiation pneumonitis occurs 
35-42 days after the start of radiotherapy and is radiologically ex- 
pressed by intensified lung marking. Infiltrative changes are charac- 
teristic of the time 2-4 months after irradiation. Pulmonary fibrosis 
is not detected before 4-6 months after irradiation. By means of the 
usual radiological methods a moderate radiation pneumonitis was 
found in 98 patients (78.4%) in a small volume of the respective 
pulmonary apex corresponding to the cervico-infraclavicular field. 
By means of perfusion scintigraphy and of activity measurements a 
disturbed capillary blood flow in the irradiated pulmonary apex 
was demonstrated in 113 patients (90%). Marked disturbances of 
the capillary blood flow were found 2 months after radiotherapy. 
Activity measurements at this time show a decrease in the capillary 
blood flow of the irradiated pulmonary apex by 44% compared to 
the unirradiated contralateral area. Perfusion scintigraphy and ac- 
tivity measurements allow an early and exact diagnosis of distur- 
bances of capillary blood flow. 


23304 A. ~ treatment of radiation injuries after radio- 
therapy for uterine carcinoma. Cochrane, J.P.S.; Yarnold, 
J.R.; Slack, W.W. (Middlesex sotoet London (UK)). Brit- 
ish Journal of Surgery; 68: No. 1, 25-28(Jan 1981). 

The outcome of serious radiation injuries to the pelvic vis- 
cera in 400 patients treated by radiotherapy for carcinoma of the 
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uterus between January 1974 and December 1978 has been re- 
viewed. Twenty-eight instances of serious radiation damage have 
been found, 13 of predominantly small bowel damage, 11 of pre- 
dominantly large bowel damage and 4 of bladder damage. Many 
patients had involvement at multiple sites. Fourteen patients have 
died, and 9 survivors have artificial abdominal stomas. Leaking an- 
astomoses and progressive sepsis were major problems in the post- 
operative period and could be related either to inadequate resection 
of irradiated bowel or to damage to other organs at operation. The 
possibilities of earlier diagnosis and better surgical procedures are 
discussed. 


23305 Chromosomal aberrations in the peripheral lym- 
phocytes of cancer patients treated with high-energy electrons 
and bleomycin. G. (Freie Univ. Berlin Lo eer 


Obe, 
F.R.). Inst. fuer Genetik); Matthiessen, W. (Krank 
Zehlendorf, Berlin (Germany, F.R.). Lungenklinik Hecke- 


'gisc Zisc 
Mutation Research; 81: 133-141(1981). 

5 patients with inoperable bronchogenic carcinomas on a 
weekly therapy with a low dose of bleomycin (BL) plus irradiation 
with high-energy electrons, were analysed cytogenetically by culti- 
vating peripheral lymphocytes taken immediately before the BL 
treatments and some hours before the irradiations. For the induc- 
tion of dicentric chromosomes, linear dose-effect relationships were 
found: 3 of the patients responded with similar dose-effect relation- 
ships. The other 2 were different: they were not comparable with 
those 3 or with each other. These results were unexpected because 
all 5 patients received similar types of treatment. 


23306 Simultaneous purification of DBH and PNMT 
from bovine adrenal medulla for radioenzymatic phenylethyla- 
mine assays. Eraenkoe, P.O.; Pispa, J.P. (Helsinki Univ. 
(Finland)). Acta Pharmacologica et Toxicologica, Supplemen- 
tum; 49: 80(1981). 

From 32. Scandinavian Pharmacological Society Meeting; 
Trondheim, Norway (29 Jun - 1 Jul 1981). 


23307 Practical application of deconvolution techniques 
to dynamic studies. Nimmon, C.C.; Lee, T.Y.; Britton, K.E.; 
Granowska, M.; Gruenewald, S. (Saint Bartholomew's Hos- 
pital, London (UK)). p 367-387 of Medical Yoon 
imaging 1980. Proceedings of an international sym 
or by the IAEA in co-operation with the Oo ee 
held in Heidelberg, 1-5 September 1980. Vienna, Austria; 
IAEA (1981). 

From International symposium on medical radionuclide 
meng, Se F.R. Germany (1 Sep 1980). 

stability of the impulse retention function (IRF) as de- 

rived by deconvolution of activity-time (A/T) curves obtained 
from a dynamic study, is dependent both on the nature of the input 
function and on the degree of statistical noise present on the raw 
data. For the type of input function obtained in first pass circula- 
tion studies the derived IRF is potentially unstable. Methods have 
been investigated which seek to achieve a satisfactory solution by 
the incorporation of a prior knowledge of the system expressed in 
mathematical form as a set of constraints. The best recovery of a 
theoretical IRF is achieved by the incorporation of a combination 
of smoothness, monotonicity and non-negativity constraints using a 
regularization method applied in the frequency domain by means of 
the fast Fourier transform. In a cerebral blood flow study using a 
non-diffusible tracer, the method has been evaluated relative to 
errors from statistical noise and preprocessing of the raw data. The 
resultant expected error on the mean transit time (MTT) proved 
slightly lower than the variation found in patient reproducibility 
studies. For an input function expressible as a sum of exponential 
terms, the IRF derived using unconstrained least-squares methods 
proved relatively stable. In the renogram study, the matrix algo- 
rithm method yielded good estimates of the MTT. 


23308 Annual review of biophysics and bioengineering, 
volume 10, 1981. Mullins, L.J.; Hagins, W.A.; Newton, C.; 
Weber, G. (eds.). (Univ of MD, USA). Annual Review of 
Biophysics and Bioengineering; 10: 1-631(1981). 
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This volume contains 20 review papers in the fields of che- 
motherapy, enzyme technology, photochemistry, biochemistry, 
electron microscopy, metabolism, radioactive tracers, cytology, 
electron paramagnetic resonance, electrophoresis, photophysics in 
visual processes, nuclear X-ray scattering, protein-solvent interac- 
tions, radiotherapy, and compartmental analysis. All papers include 
extensive references. 


3-Methylhistidine excretion in myotonic dystrophy. 
R.C.; Moxley, R.T. III; Forbes, G.B. (Univ. of 
Neurology; 30: No. 12, 1262-1267(Dec 


3-Methylhistidine (3-MH) excretion reflects the rate of 
muscle protein catabolism, since 3-MH occurs almost exclusively in 
muscle actin and myosin and is not reutilized or catabolized. We 
studied 3-MH excretion in 9 patients with myotonic dystrophy, 8 
normals, and 10 disease controls with Duchenne dystrophy and 
other disorders. 3-MH excretion was expressed relative to muscle 
mass as determined by both urinary creatinine and total body potas- 
sium (“K method). Absolute 3-MH excretion was decreased in 
myotonic dystrophy patients but was normal when related to 
muscle mass. The finding of normal 3-MH excretion in myotonic 
dystrophy suggests that the muscle wasting in this disorder results 
from impaired anabolic processes rather than accelerated muscle 
destruction. 


23310 Radiation pneumonitis in the radiation therapy of 
bronchogenic carcinoma. Ikezoe, J.; Sone, S.; Higashihara, 
T.; Morimoto, S.; Yokota, K. (Osaka Univ. (Jai _ Faculty 
of Medicine). Rinsho Hoshasen; 25: No. 12, 1255-1260(Nov 
1980). (In Japanese). 

Two cases of fatal radiation pneumonitis induced by radio- 
therapy combined with chemotherapy were described. In the analy- 
sis of chest X-rays of 61 cases with lung cancer which were treated 
by radiotherapy with a total dose over 3000 rad, there was a higher 
incidence of radiation pneumonitis in cases of combined treatment 
with chemotherapy, than in cases with radiation alone, at a certain 
dose range from 3000 rad to 7200 rad. In addition, the severity of 
pneumonitis was also recognized in the combined group. 


23311 Determination of cardiac output by measurement 
of central transit time. A simple and valuable information 
during first pass radiocardiography. Luetolf, U.M. (Zurich 
Univ. (Switzerland). Klinik und Poliklinik fuer Radiothera- 
pie und Nuklearmedizin). Nuc Compact, Compact News in 
uclear Medicine; 11: No. 2, 52-54(Apr 1980). (In German). 
Central transit time (CTT) is the time which elapses after en- 
trance of activity into the right heart chamber until curve minimum 
of right heart activity curve before recirculation occurs and this 
measure correlates well with cardiac output (CO) with r = 0,93. In 
5 human subjects first pass radiocardiography has been performed 
during rest and stress as well as during recovery from stress. 36 de- 
terminations of cardiac output were performed comparing CTT- 
method and the standard method of activity dilution. When per- 
forming nuclear medical tests with first pass technique, CTT is a 
valuable measure for CO which is easily to be measured, sufficient- 
ly accurate for clinical work and does not need cumbersome deter- 
mination of blood volume. 


23312 Ventilation studies with krypton-81 m. Georgi, P.; 
Vogt-Moykopf, I.; Helus, F.; Ostertag, H. (Deutsches 

orschungszentrum, Heidelberg (Germany, F.R.). Inst. 
fuer Nuklearmedizin). Thoracic and Cardiovascular Surgeon; 
27: No. 6, 359-361(Dec 1979). 

Nuclear medicine offers well-established methods for region- 
al lung function assessment in the preoperative evaluation of pa- 
tients with lung disease. The perfusion study with Tc-99 m ma- 
croaggregates is simple and can be performed without special pre- 
cautions in radiation shielding. The ventilation study with Xe-133, 
however, requires more elaborate apperatus as well as special pro- 
cedures to collect the exhaled radioactive rare gas. Nuclear medi- 
cine departments with access to short-lived radionuclides from a 
nearby cyclotron can use the krypton isotope Kr-81 m. The physi- 
cal half-life of Kr-81 m is 13 s. Its gamma energy of 190 keV is 
optimal for gamma cameras. Kr-81 m can be used as a medical iso- 
tope in spite of its short half-life. It can be eluted with a continu- 
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ously flowing gas from the generator containing the mother nuclide 
Rb-81 which has a half-life of 4.6 h. This short half-life not only 
simplifies radiation protection but allows repeated studies in differ- 
ent projections as well. Examples of comparative studies with Xe- 
133 and Kr-81 m are presented. The importance of taking not only 
anterior and posterior pictures but also lateral oblique views is 
stressed. 


23313 Broad spectrum 
capping of mRNA. Goswami, 
Denver); Borek, E.; Sharma, O.K.; 


antiviral agent ribavirin inhibits 
i, B.B. (Univ. of Colorado, 
Fujitaki, J.; Smith, R.A. 


Biochemical and Biophysical Research Communications; 89: 
No. 3, 830-836(13 Aug 1979). 

Ribavirin (1-8-D-ribofuranosyl-1,2,4-triazole-3-carboxamide) 
is a broad spectrum antiviral substance active against a wide range 
of both DNA and RNA viruses. It is, however, virtually inactive 


against polio virus. Its pharmacological mechanism of action was 
obscure. A possible common target for a chemotherapeutic agent in 
both DNA and RNA viruses is the capping reaction of mRNAs 
which inter alia involves the formation of a guanine pyrophosphate 
structure at the 5’ terminus by mRNA guanylyl transferase. We 
have observed that Ribavirin triphosphate is a potent competitive 
inhibitor of the capping guanylation of viral mRNA. This finding 
could account for the antiviral potency of the drug against both 
DNA and RNA viruses and its ineffectiveness against a virus in 
which the mRNAs derived from them are not capped. 


diagnosis of bone diseases. Chapter 9. 

ov, E.A. 220-244 of Primenenie 
i i lov v klinic issledovani 

set RL (ed.). , Ad, USSR; Atomizdat (1979). (In 


General problems of normal and pathological mineral metab- 
olism of bone tissue are considered. Presented are the data on the 
use of osteotropic radionuclides, “Sr and sup(99m)Tc tin pyro- 
phosphate to diagnose bone diseases. Described are the methods of 
whole-body scanning and pap a0! using scanners and gamma 
chambers, profile scanning and radiometry i in standard points, scan- 
ning and scintigraphy of separate regions with a gamma chamber. 
Studied are the problems of applying the above methods to diag- 
nose metastases of malignant bone tumours, to diagnose primary 
malignant and benign bone neoplasms, to diagnose boundary and 
tumour-like processes and osteomyelitis. 
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23315 (CONF-790268—. , Paper 1) Heterotrophic- 
photoautotrophi c index: « qualitative parameter of microbial 


interactions applied to a tream intrusion. Campbell. 
W.B.; Jacobsen, T.R.; Pomeroy, L.R. (Univ. of Georgia 
Athens). 1979. NTIS, PC A09/MF AOl. Order Num 
DE82006958. Contract AS09-76EV00639. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

The relative heterotrophic and photoautotrophic biomass of 
natural aquatic microbial communities can be assessed by the ratio 
of total adenylate pools to chlorophyll a. When used in conjunction 
with active chlorophyll, total adenylate concentrations and adeny- 
late energy charge ratios, it revealed transient responses to short- 
term intrusions of nutrient-rich Gulf Stream water over the south- 
eastern US continental shelf. 


23316 (CONF-790268—, pp vp, Paper 5) Microbial 

roles in aquatic food webs. Pomeroy, L.R. (Univ. of Geor- 

Athens). 1979. NTIS, PC A09 iF AO1. Order Number 
82006958. Contract AS09-76EV00639. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

The author presents evidence that bacteria mediate a sub- 
stantial part of the energy that moves through aquatic food webs. 
He concludes that several basic ecological concepts will need modi- 
fication if the rates of microbial consumption and production of or- 





ganic compounds prove to be as great as observation suggests. 
(PSB) 


23317 Circular and polarized , 
characteristics of blue-green algal allophycocyanins. Canaani, 
O.D.; Gantt, E. Biochemistry; 19: No. 13, 2950-2956(24 Jun 
1980). Contract AS05-76ER04310. 

Allophycocyanin, the terminal pigment in the phycobilipro- 
tein transfer sequence, isolated from dissociated phycobilisomes of 
Nostoc sp., was fractionated on calcium phosphate columns into 
four spectral forms: APC I, II, III, and B. These forms had distinc- 
tive isoelectric points of 5.15, 4.68, 4.82, and 4.98, respectively. The 
APC forms differed in their secondary structure as suggested by 
the varying percentages of their a helix and B-pleated sheets. APC 
II and III are short-emitting forms with a fluorescence maximum at 
660 nm, while APC I and B are long-emitting forms with a maxi- 
mum at 681 nm. The maximum of APC I and B at -196°C in 0.1 M 
phosphate and 20% glycerol shifted to 688 nm. Fluorescence polar- 
ization spectra suggest that there are at least two groups of chro- 
mophores responsible for the absorption of APC I and similarly of 
APC B. In APC II and III, the fluorescence was mostly depolar- 
ized. Circular dichroism revealed extensive positive and negative el- 
lipticity band multiplicities in the chromophore absorption region of 
APC I and B, but not in APC II and III. Two main CD extrema in 
APC B, a negative band and a positive band, are probably the 
result of exciton coupling of phycocyanobilin chromophores ab- 
sorbing at longer wavelength. In APC I three different peaks are 
revealed in the absorption spectrum and four ellipticity bands in the 
CD spectrum at -196°C. These can best be explained as being due 
to the combined interactions of the chromophore with the protein 
and exciton coupling between chromophores. 


RNase-sensitive DNA polymerase activity in cell 
fractions and mutants of Neurospora crassa. Dutta, S.K.; 
Mukhopadhyay, D.K.; Bhattachryya, J. (Howard Univ., 
WwW nm, DC). Biochemical Genetics; 18: No. 7/8, 743- 
753(1980). 

RNase-sensitive DNA polymerase activity was tested in dif- 
ferent cell fractions of Neurospora crassa cell types and its morpho- 
logical mutants. This RSDP was found localized in the microsomal 
pellet fraction and absent in the purified nuclear pellets isolated 
from different N. crassa cell types: conidia, germinated conidia, and 
mycelia. This enzyme is capable of synthesizing a DNA product 
only in the presence of all four deoxyribonucleoside-5’-triphos- 
phates and Mg**. Removal of RNA from the pellet fraction by 
RNase strongly inhibited the DNA synthesis. The endogenous syn- 
thesis of DNA in the microsomal pellet fraction was associated 
with the formation of an RNA:DNA hybrid as analyzed by Cs,SO, 
equilibrium density gradient centrifugation. The DNA product after 
alkali hydrolysis hybridizes with the RNA isolated from the same 
pellet fraction, as analyzed by elution from hydroxylapatite column 
at 60 C. This DNA product did not hybridize with poly(A). A few 
mutants tested showed this RNase-sensitive DNA polymerase activ- 
ity. 
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23319 New Anabaena and Nostoc cyanophages from 
sewage settling ponds. Hu, N.; Thiel, T.; Giddings, T.H., Jr.; 

Wolk, C.P. (Michi State Univ. x East Lansin: ig). Virology: 
114: No. 1, 236-246(15 Oct 1981). Gontanes AC02- 
76ERO1338. 

We have isolated, from sewage settling ponds, 16 cyano- 
phages for heterocyst forming, filamentous cyanobacteria of the 
genera Anabaena and Nostoc. These phages fall into three groups 
based on morphology, host range, one-step growth curves, and re- 
striction digests. On the basis of these criteria they can be distin- 
guished from cyanophages A-1(L), A-4(L), N-1, and AN-10 which 
we received from other laboratories. Certain of the newly de- 
scribed phages are similar in morphology to the short-tailed LPP 
cyanophages, and others to the long-tailed AS cyanophages. 
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pai F.H. (Univ. of Rochester, NY). Journal 
oft tis, No. 3, 1310-12200 Feb 1980). 

Spin labels attached to rabbit muscle actin became more im- 
mobilized upon conversion of actin from the G state to the F state 
with 50 mM KCl. Titration of G-actin with MgCk produced F- 
actin-like EPR spectra between 2 and 5 mM, and F-actin filaments 
by electron microscopy. Higher concentrations of MgCk produced 
bundles of actin and eventually paracrystals, accompanied by fur- 
ther immobilization of spin labels. The effects of MgClk and KCl 
were competitive: addition of MgCl to 50 mM could convert F- 
actin (50 mM KCl) to paracrystalline (P) actin; the reverse titration 
(0 to 200 mM KCl in the presence of 20 mM MgCl) was less com- 
plete. Addition of DNase I to G- or F-actin gave the expected 
amorphous electron micrographic pattern, and the actin was not se- 
dimentable at (400,000 x g x h). EPR showed that the actin was in 
the G conformation. Addition of DNase I to paracrystalline actin 
gave the F conformation (EPR) but the actin was G by electron 
microscopy. Phalloidin converted G-actin to F-actin, had no effect 
on F-actin, and converted P-actin to the F state by electron micros- 
copy but maintained the P conformation by EPR. Cytochalasin B 
produced no effects observable by EPR or centrifugation but un- 
twisted paracrystals into nets. Since actin retained its P conforma- 
tion by EPR in two states which were morphologically not P, we 
conclude that the P state is a distinct conformation of the actin 
molecule and that actin filaments aggregate to form bundles (and 
eventually paracrystals) when actin monomers are able to enter the 
P conformation. 


Surface ultrastructure of the cornea and adjacent 
oo during metamorphosis of Rana pipiens: a scanning 

microscopic study. Kaltenbach, J.C. (Mount Ho- 
ae Coll., South Hadley, MA); Harding, C.V.; Susan, S. 
Journal of Morphology; 166: 323- 325(1980)° ‘Contract EY-76- 
S-02-2401. 

The external surface of the cornea and adjacent epidermis of 
larvae in representative developmental stages and of adult frogs, 
Rana pipiens, was studied by scanning electron microscopy. Sur- 
face cells are polygonal, usually hexagonal, in outline and covered 
with microprojections. During larval development prior to meta- 
morphic stages, neither eyelids nor Harderian glands have devel- 
oped; microprojections on the corneal surface are high and 
branched, and cell boundaries are elevated. On the anterior portion 
of the cornea and on the epidermis near the eye, the surface pattern 
is less dense, and ciliated cells are present. During metamorphic 
stages, corneal cell boundaries become less prominent and the pat- 
tern of microprojections more variable and markedly different from 
that of larvae of earlier stages. Corneal cells have a spongy appear- 
ance, are covered by a coating material, or are characterized as 
light or dark based on their brightness and surface texture. As eye- 
lids develop in metamorphic stages XX-XXI, the numbers of ciliat- 
ed cells increase dramatically, both on the corneal surface and on 
the edges of the developing lids. In later metamorphic stages XXII 
to XXV, lids and Harderian glands become well-developed, and 
cilia are no longer observed. The adjacent epidermal surface be- 
comes devoid of cilia but perforated by openings of cutaneous 
glands. Its spongy appearance is similar to that of both the cornea 
and neighboring epidermis of the mature frog. Changes in corneal 
surface features are probably metamorphic events associated with 
development of lids and Harderian glands and a shift from an aque- 
ous to an air environment. 


23322 ee Sees © Se aah Se te 
structure of human lens opacities, localized by cooperative 
cataract research group procedures. Harding, C.V. (Kresge 
Eye Inst. of Wane State Univ., Detroit, MI); Chylac' 
L.T. Jr.; Susan, S.R.; Deeker, IG; Lo, W.K. . 27-39 of 
Red blood cell and lens metabolism. Srivastave ed.). Am- 
“1980.” Netherlands; Elsevier North Holland, Incorporated 
Human cataracts show a wide variety of cellular structures 
and cell breakdown products, some of which may affect the tran- 
sparency of the lens. In order to evaluate the relationship between 
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structure at the E.M. level and transparency, especially in human 
cataracts, it is essential to have a reliable means of correlating the 
morphology of lens opacities as seen in the fresh lens with their 
structure as seen at the E.M. level. The present report demonstrates 
that the C.C.R.G. procedures make it possible to localize and char- 
acterize the ultrastructure of specific opacities. It is also demon- 
strated in this study that in some cases the density of an opacity can 
be related to its structure. We suggest that the further application 
of this approach may provide the evidence needed to reconstruct 
the sequence of events, at the ultrastructural level, leading to opaci- 
fication in the human lens. 
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23323 Uric acid provides an antioxidant defense in 
Runners psn oaeene: ait peeee anaes Ses Se sie 
Pa Leary Ames, B.N. (Univ. of California, epee 
cart, R.; Schwiers, E.; Hochstein, P. Proceedings of the 
National Academy of Sciences of the United States of America; 
78: No. 11, 6858-6862(Nov 1981). Contract ATO3- 
80EV70156. 
During primate evolution, a major factor in lengthening life- 
span and decreasing age-specific cancer rates may have been im- 
proved protective mechanisms against oxygen radicals. We propose 
that one of these protective systems is plasma uric acid, the level of 
which increased markedly during primate evolution as a conse- 
quence of a series of mutations. Uric acid is a powerful antioxidant 
and is a scavenger of singlet oxygen and radicals. We show that, at 
physiological concentrations, urate reduces the oxo-heme oxidant 
formed by peroxide reaction with hemoglobin, protects erythrocyte 
ghosts against lipid peroxidation, and protects erythrocytes from 
peroxidative damage leading to lysis. Urate is about as effective an 
antioxidant as ascorbate in these experiments. Urate is much more 
easily oxidized than deoxynucleosides by singlet oxygen and is de- 
stroyed by hydroxyl radicals at a comparable rate. The plasma 
urate level in humans (about 300 4M) is considerably higher than 
the ascorbate level, making it one of the major antioxidants in 
humans. Previous work on urate reported in the literature supports 
our experiments and interpretations, although the findings were not 
discussed in a physiological context. 


23324 Cholesteryl myristate conformation in liquid crys- 
talline mesophases determined by neutron scattering. Burks, 
C.; Engelman, D.M. (Yale Univ., New Haven, CT). 
ceedings of the National Academy of Sciences of the United 
States of America; 78: No. 11, 6863-6867(Nov 1981). 

The possible involvement of cholesteryl ester states in the 
development and persistence of atherosclerosis and the transport 
and storage of cholesteryl esters has led to questions concerning the 
organization and conformation of cholesteryl ester molecules in 
both pure phases and membranes. The experiments we report here 
were designed to measure the distance between the center of mass 
of the fatty acyl terminal methyl group and the center of mass of 
the three-carbon branched terminus of the cholesterol moiety at the 
opposite end of the molecule. The distance obtained is thus a gauge 
of cholesteryl ester conformation through the conformational range 
from a completely extended conformation to a U-shaped conforma- 
tion. Neutron scattering experiments on partially deuterated sam- 
ples of pure cholesteryl myristate in the crystalline, smectic, choles- 
teric, and isotropic phases indicate that the molecule is extended in 
each of these states. A discussion of specific molecular models con- 
sistent with these results and extension of these conclusions to other 
cholesteryl esters is included. 


23325 Developmental onset of mixed-function oxidase ac- 
tivity in preimplantation mouse embryos. Filler, R. (Oak 
Ridge National Lab., TN); Lew, K.J. Proceedings of the Na- 
tional Academy of Sciences of the United States of America; 
78: No. 11, 6991-6995(Nov 1981). Contract W-7405-ENG- 


26. 

Two-cell embryos, obtained from the CS5S7BL/6N and DBA/ 
2N strains, were cultured in media that supported in vitro differen- 
tiation and that contained [*H]benzo[a]pyrene. High-pressure liquid 
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chromatography of the activated intermediates formed during in 


and phenolic derivatives. In addition to exhibiting basal mixed-func- 
tion oxidase activity, blastocysts were also responsive to enzymatic 
induction when exposed to 2,3,7,8-tetrachlorodibenzo-p-dioxin. The 
presence of operative metabolite-detoxifying pathways was also as- 
sayed. Enzymatic treatment of water-soluble metabolites with - 
glucuronidase or arylsulfatase revealed that neither glucuronic acid 
conjugates nor sulfate ester derivatives were present. These data, 
therefore, provide direct evidence that late preimplanation mouse 
embryos (day 3 1/2 of gestation) are similar to later developmental 
stages in having the enzymatic capability for xenobiotic activation 
and enzyme induction but are dissimilar with respect to their de- 
toxification mechanisms(s). Moreover, the ability of preimplantation 
embryos to activate directly polynuclear aromatic hydrocarbon to 
bioreactive intermediates may be of importance in assessing the on- 
tological susceptibility of the developing embryo to carcinogenic or 
teratogenic chemicals. 

23326 Role of the blood platelet in the pathogenesis and 
complications of myocardial ischemia. Schnei- 
der, M.D. (Comparative Animal Research Lab., Oak Ridge, 

. American Journal of Veterinary Research; 41: No. 9, 
1447-1452(Sep 1980). Contract AC05-760R00242. 

From 6. annual meeting European Society of Artificial 
Organs; Geneva Switzerland (29 Sep 1979). 

Because new evidence contradicts a classic concept that ob- 
structive coronary thrombosis is a major cause of sudden unexpect- 
ed coronary death, we investigated the dynamic nature of a triple- 
helical collagen-platelet interaction in the systemic venous circula- 
tion of anesthetized/tranquilized guinea pigs. We propose that the 
swift LVP increase and the disruption of ECG conduction rhythm 
were caused by the biosynthesis and release of a burst of an ische- 
mic chemical factor - a thromboxane Ag-like substance produced by 
the fresh platelet aggregates in the lungs. 


23327 Prostaglandin modulation of phorbol ester skin 
tumor promotion. Fischer, S.M.; Gleason, G.L.; Hardin, 
L.G.; Bohrman, J.S.; Slaga, T.J. (Oak Ridge National Lab., 
TN). ” Carcinogenesis (New York); 1: 245-248 

TPA promotion of skin tumors in mice can be modified by 
application of various prostaglandins or their precursors. The ef- 
fects depend on the i prostaglandin used: PGF/sub 2a/ 
promotion, whereas PGE; consistently inhibits promotion. 
Time of application of the prostaglandin with respect to TPA de- 
termines whether PGE, enhances or inhibits. Dose-dependent inhi- 
bition was observed for arachidonic acid. The prostaglandins alone 
were unable to elicit tumors in initiated mice. 


(Centre d'Etude de I’Energie Nucleaire, Mol (Belgium)). 


Leukemia Research; 4: No. 6, 521-530(1980). 

To determine which cell type is susceptible to RadLV(Rs) 
infection, various cell suspensions were cultured in diffusion cham- 
bers (DC) in the presence of viral extracts and tested thereafter in 
vivo for leukemogenic activity. Several experiments clearly showed 
that neither passive entrapment of the virus nor spontaneous cell 
transformation occurred to a significant extent in the DC. This was 
demonstrated not only with RadLV(Rs) but also with Rauscher 
Leukemia virus (RLV), a much more potent oncogenic virus. 
Whereas spleen, bone marrow and thymus cell suspensions were 
susceptible to RadLV(Rs) infection in DC, only spleen and bone 
marrow could be infected by RLV. RadLV(Rs) cell suspensions 
devoid of T derived lymphocytes or deprived of surface immunog- 
lobulins (Ig) remained able to propagate the disease. The sera of the 
recipient mice injected with DC cultured cells contained increased 
concentrations of IgG:, IgGsub(2a), IgGsub(2b), IgA and IgM indi- 
cating a polyclonal stimulation of B derived lymphocytes similar to 
that occurring after in vivo administration of acellular extracts. 
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Cells infected in DC with RadLV(Rs) were tumorigenic in the re- 
cipient mouse not by their own multiplication but by virus produc- 
tion. 


5510 Physiological Systems 


REFER ALSO TO CITATION(S) 23219, 23223, 23235, 23236, 23237, 23241, 
23242, 23244, 23249, 23265, 23267, 23309, 23321, 23322, 23326, 23327, 23339, 
23463, 23465, 23467, 23470, 23472, 23475, 23498 


Separation and concentration of murine hemato- 
Solita stam tien bata oh edie abaliaeion of teat 
} bg wm gradient sedimentation and counterflow centrifugal elutria- 

Inoue, T. (Tokyo Metropolitan Inst. of Gerontology, 

Tokyo, Japan); Carsten, A.L.; Cronkite, E.P.; Kelley, J.E.T. 
rimental Hematology (Copenhagen): 9: No. 6, 563- 
572(Jul 1981). DE-AC02-76CHO00016. 

To obtain concentrated suspensions of pluripotent hemato- 
poietic stem cells (CFU/sub s/) from murine bone marrow, density 
gradient centrifugal sedimentation (DGCS) was combined with 
counterflow centrifugal elutriation (CE). This combination pro- 
vided a 7.6 fold enrichment of the CFU/sub s/ concentration. For 
DGCS, Percoll a suspension of silica particles coated with 
polyvinylpyrrolidone was used. For fractionation by the CE an elu- 
triator rotor (JE-6, Beckman) was used for further concentration of 
the cells harvested from the DGCS. Bone marrow erythropoiesis 
was suppressed by transfusion plethora initiated 5-6 days before the 
bone marrow was harvested. These two physical separation proce- 
dures combined with transfusion plethora to suppress erythropoiesis 
are effective in producing an enriched fraction of CFU/sub s/ 
without change in distribution of the histologic type of colonies. 


Method for following human lymphocyte traffic 
in indium-111 oxine labelling. WW ce J.; Thatcher, N.; 
Ford, W.L.; Sharma, H.; Benson, Crowther, D. (Man- 
chester Univ. (UK)); Gibson, Cc. (Manchester Univ. (UK). 
Dept. of Physics; Christie Hospital and Holt Radium Inst., 
Manchester (UK)). Clinical and Experimental Immunology; 
43: No. 3, 435-442(Mar 1981). 

A method is described whereby large numbers of human 
lymphocytes are separated from peripheral blood and labelled in 
vitro with indium-111 oxine. Following autologous reinjection, the 
distribution within the body is followed by means of serial blood 
samples, surface-probe counting and gamma camera imaging. The 
distribution of radioactivity following reinjection of heat-damaged 
labelled lymphocytes and free indium-111 oxine is different from 
that of ‘normal’ lymphocytes. The results suggest that the separa- 
tion and labelling procedure does not cause significant physical 
damage to the lymphocytes. The importance of restricting the spe- 
cific lymphocyte activity to 20-40 wCi per 10° cells in order to 
minimize radiation damage to the lymphocytes is emphasized. 
Good resolution of lymphoid structures is obtained using gamma 
camera imaging and the changes recorded in organ distribution cor- 
relate well with data from animal models of lymphocyte migration. 
Thus, indium-111 oxine labelling of human lymphocytes provides a 
non-invasive method whereby the migratory properties of human 
lymphocytes can be followed. 


23331 Enhancement of erythroid colony formation in 
vitro by spleen extract from irradiated rats. Kasai, S.; Ter- 
asawa, W.; Kodama, H.; Terasawa, T. (Tohoku Dental 
Univ., Koriyama (Japan)). ’ Japanese Journal of Physiology; 30: 
No. 5, 767-774(1980). 

The effect of spleen extract from irradiated rats on CFU-e 
and BFU-e colony formation of rat bone marrow cells was investi- 
gated by using modified plasma clot culture media. In the presence 
of erythropoietin (Ep), CFU-e colony formation peaked at 48 hr of 
culture, and the Ep-induced increase of CFU-e colonies was dose- 
dependent. The addition of spleen extract enhanced the colony for- 
mation more than two-fold in the Ep-containing culture. BFU-e 
colony formation was also enhanced by the addition of spleen ex- 
tract. These results indicate that spleen extract from irradiated rats 
contains factor(s) which stimulates the proliferation of erythroid 
progenitors. 
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23332 Rheology hemodynamics. Cokelet, G.R. 
(Univ. of Rochester, NY). Annual Review of Physiology; 42: 
311-324(1980). 

The mechanisms of red cell aggregation and cell deforma- 
tion can impart viscoelastic behavior to blood: at very high hema- 
tocrits, the cell deformation mechanism dominates; at physiological 
and low hematocrits, red cell aggregation dominates at low shear 
rates. At physiological hematocrits, the viscoelastic behavior may 
be linear at low shear rates, where the elastic component of the 
complex viscosity may be comparable in magnitude to the viscous 
component; in the higher shear rate region, where red cell aggrega- 
tion is less extensive or absent, blood behavior is nonlinear, and the 
elastic component becomes less significant. The nonadditivity of 
steady and oscillatory flow data for prediction of pulsatile flow be- 
havior is indicative of the importance of the mean shear rate and 
the kinetics of the red cell aggregation-disaggregation processes in 
governing pulsatile blood flow. While oscillatory measurements 
will be useful in assessing rheological parameters that may give in- 
sight into the fundamental aspects of flow of normal and pathologi- 
cal bloods, it is not clear that the elastic component of the complex 
viscosity of blood will be of significance in physiological pulsatile 
flow. Many interesting questions remain to be answered, such as 
the question raised by the finding that normal stress differences 
were not detectable for blood under low shear rates. Judging from 
the number of papers presented at the Third International Congress 
of Biorheology, we can look forward to considerable activity in 
this area. 


aspects of electromagnetic field interac- 
tions with bound Calcium ions at the nerve cell surface. Ten- 
forde, T.S. (Univ. of California, Berkeley). Journal of Theo- 
retical Biology; 83: 517-521(1980). 

Several alternative models of nonthermal electromagnetic 
field interactions with nerve cell membranes have been proposed. 
The challenge is now to devise suitable physical measurement tech- 
niques for determining the types of conformational changes, and 
possibly phase transitions, that occur in membrane biomolecules in 
response to an applied field. From this information, it may be possi- 
ble to assess the nature of nonthermal interactions of electromagnet- 
ic fields with components of the nerve cell surface. 


23334 Dynamics of red blood cell deformation and aggre- 
gation, and in vivo flow. Cokelet, G.R. (Univ. of Rochester, 
NY). pp 141-148 of Erythrocyte mechanics and blood flow. 
Cokelet, G.R.; Meiselman, H.J.; Brooks, D.E. (eds.). New 
York, NY; Alan R. Liss, Inc. (1980). 

Most of the blood flow processes in the body are unsteady in 
nature, whereas most of the commonly used in vitro processes used 
to characterize the flow properties of blood and its constituent cells 
are steady or, if unsteady, they are likely to have time constants 
that are longer than the time constants for the in vivo flow process- 
es. One can take the in vitro data and attempt to predict in vivo 
performance if the blood and the blood cells are of such a nature 
that they respond very rapidly to changes in conditions. The words 
very rapidly are relative and must be defined for the case in hand: 
if the basic flow processes of blood and cells have characteristic 
time constants, say a tenth or less than the time constants of in vivo 
flow processes, then the blood and the cells can be considered to 
respond very rapidly. Under such conditions, the quasi-steady-state 
approximation is satisfactory: at any instant in time, the blood and 
the cells are in the state in which they would be under steady flow 
conditions, with the same values for the independent variables. If 
this approximation cannot be made, then we must be sure that we 
have performed suitable in vitro tests so that the time-dependent 
properties of the blood and the cells are uncovered. Two kinds of 
information are presented here: (1) data from which time constants 
for in vivo processes can be estimated, and (2) data from which ma- 
terial property time constants for blood and blood cells can be de- 
tected. 


Sperm transport through the rete testis in anesthe- 
Saab sete site of tie Een exeesie ook le of cae: 
tropins and prostaglandins. Free, M.J.; Jaffe, R.A.; Morford, 
D.E. (Battelle Pacific Northwest Labs., Richland, WA). Bi- 
ology of Reproduction; 22: 1073-1078(1980). 





An intact testicular capsule was not necessary for flow of 
rete testis fluid in anesthetized rats fitted with efferent duct cannu- 
lae. Flow was unaffected by i.v. injections of FSH, LH or prolac- 
tin, or by intratesticular injections of prostaglandin E;, Ez or Ai. 
However, small increases in intratesticular pressure resulting from 
injection of 2 to 20 yl saline resulted in transient (3 to 7 min) in- 
creases in flow rate, while PGF/sub 2a/ increased rete testis fluid 
flow 2 to 3-fold over a 20 to 40 min period. PGF/sub 2a/ effect 
was reduced or eliminated when the testicular capsule was cut 
open. Sperm concentration in the rete fluid was unaffected by any 
of the treatments mentioned above, suggesting that spermiation was 
unaffected. In hypophysectomized rats given replacement andro- 
gens for 8 weeks (2.5 to 25 mg testosterone propionate/day), sperm 
concentration in rete fluid was similar to normal, although rate of 
fluid flow, and therefore sperm output rates, were significantly re- 
duced. These data suggest a link between testicular fluid production 
and sperm release in the rat. 


23336 On the measurement of water compartments, pH, 
and gradients in Calvaria. Neuman, M.W.; Neuman, W.F. 
(Univ. of Rochester, NY). Calcified Tissue International; 31: 
135-145(1980). 

The concept of fluid compartmentalization in bone has em- 
phasized the need for and lack of suitable methodology for the 
quantitation of water spaces in bone, in particular intracellular 
water, ICF, and extracellular water, BECF. Over a dozen com- 
monly used marker substances were studied intensively. Small col- 
umns of hydroxyapatite crystals were employed to reveal physio- 
chemical interactions with the mineral phase, and isotope distribu- 
tions in live and dead calvaria were employed to evaluate interac- 
tions with the combined organic-inorganic matrix of bone itself. 
The results were most discouraging. For example, for total water 
space, only water itself is a reliable measure in all instances. All 
markers studied were passively concentrated or excluded to vary- 
ing degrees. In the end, it was necessary to measure intracellular 
space by difference. An extracellular marker, polyethylene glycol, 
was incubated with viable calvariae and also with comparable cal- 
variae having lysed cells. The intracellular space thus determined 
by difference agreed well with correlative data obtained on mixed 
cell-isolates from similar specimens. In neonatal calvariae, the intra- 
cellular space was 30% of the total water present; that of adult 
mouse tibia, 18%; and that of adult mouse calvariae, 14.5%. Meas- 
urements of dimethyl-2,4-oxazolidinedione distribution in live and 
lysed calvaria revealed an overall pH differential of 0.1 unit or less. 
Using the best available data for ICF, BECF, and the passive con- 
centrating effects of marix-K* interactions, there still remained an 
unexplained excess of K* in the BECF. 


23337 Separation of cell enlargement and division in bean 
leaves. Van Volkenburgh, E.; Cleland, R.E. (Univ. of Wash- 
gaa Planta; 146: 245- 247(1979). Contract EY-76- 

A method is presented for inducing cell enlargement in 

intact leaves and leaf strips of Phaseolus vulgaris L. without the 
complication of cell division. Primary bean leaves complete cell di- 
vision and stop growing after 10 d in dim red light. Transfer to 
white light induces expansion (50% in 24 h) which is entirely the 
consequence of cell enlargement. Leaf strips from red-light-grown 
seedlings placed in white light and provided external solutes expand 
at the same rate as intact leaves in the light. This system makes pos- 
sible future investigation of the mechanism of leaf cell enlargement. 


5520 Public Health 
REFER ALSO TO CITATION(S) 23077, 23227, 23460, 23469, 23471 


23338 Vibration sensitivity as an index of somatosensory 
function. Maurissen, J.P.J.; Weiss, B. pp 767-774 of Experi- 
mental and clinical neurotoxicology. Spencer, P.S.; Schaum- 
oe (eds.). Baltimore, MD; Williams and Wilkins Co. 


Vision and hearing represent what might be called unitary 
senses. They respond to variations within one class of physical 
stimuli. The cutaneous senses are pluralistic. They are subserved by 
many different kinds of fibers and receptors. Cutaneous sensations 
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are heterogeneous. They possess different qualities such as cold, 
warmth, pressure, light touch, pain, and vibration. No single ap- 
proach and, especially, no single arbitrary set of parameters can 
adequately assess cutaneous function. Since the cutaneous senses 
seem to be targets of numerous chemical and physical hazards, their 
complexity could be exploited to yield a broad gauge of toxic proc- 
esses. This chapter reviews the methods by which 

function can be determined, emphasizing vibration sensitivity as an 
index. 
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REFER ALSO TO CITATION(S) 21189, 21210, 21226, 23132, 23278, 23354, 
ea —- 23357, 23358, 23359, 23360, 23361, 23362, 23363, 23364, 23365, 


23339 (CONF-800289—) Proceedings of a national sym- 
ee os ae ee ee ee ee tion, and so- 

2 of plant cells, Rao, P. Boag 4. M.LR.; 
Chadha? M (eds.). (Department of Atomic Energy, 
Bombay nd) Biology and Medical Committee). 19 
457p. S (US Sales Only), PC A20/MF A0Ol. Order 
Number DE82901065. 

From National symposium on plant tissue culture, genetic 
manipulation and somatic hybridization of plant cells; Bombay, 
India (27 Feb 1980). 

These proceedings include most of the papers presented at 
the symposium on the state-of-the-art of plant tissue culture re- 
search. Subjects include author culture and haploids, physiologial 
aspects of tissue culture, morphogenesis and clonal 
protoplast culture and somatic cell hybridization, biosynthesis and 
biotransformation studies, and biochemical aspects of tissue culture. 
(ACR) 


(IAEA-TECDOC—243, pp 7-12) Residues of 
4C.cyolane in cottonseed products. Zayed, S.M.A.D.; 
Osman, A.Z. (Middle Eastern Regional Radioisotope Centre 
for the Arab Countries, Cairo t)); Fakhr, I.M.I. Mg 
tional Research Centre, Cairo t)); 
(Atomic Energy Establishment, Cairo (Egypt)). Feb 1981, 
Dep. NTIS (US Sales Only). 

From Research co-ordination meeting on nuclear techniques 
for studying chemical residue problems in edible oil seeds and relat- 
ed products; Vienna, Austria (9 Jun 1980). 

The systemic insecticide cyolane [2-(0,0-diethylphosphoryl)- 
imino-1,3-dithiolane] was prepared from ‘C-ethanol, phosphorus 
oxychloride and 2-amino-1,3-dithiolane. Cotton plants were treated 
with two applications of the insecticide under conditions of local 
agricultural practice. '*C-residues in the crude oil and cake of the 
harvested cotton seeds amounted to 1.63 and 0.014 mg/kg respec- 
tively. About 50% of the 'C-activity present in the crude oil was 
found to be eliminated by simulated commercial processes used for 
refining of the oil. Alkali treatment and bleaching removed 16% 
and 25% of the radioactive residues respectively. Winterization of 
the bleached oil at 5-7°C for 3 days effected a further elimination 
of 13%. 'C-residues in the cotton seed products and in the samples 
of the refined oil were characterized and the main constituents 
identified using chromatographic techniques. 


23341 (IAEA-TECDOC—243, pp 29-35) Residues in 
cottonseed oil and cake resulting from the combined applica- 
tion of DDT and dimethoate. El Zorgani, G.A.; Ahmed, 
M.M. (Agricultural Research Corp., Wad Medani, Chemical 
Lab., ei Sudan). Feb 1981, Dep. NTIS (US Sales 
Only 

From Research co-ordination meeting on nuclear techniques 
for studying chemical residue problems in edible oil seeds and relat- 
ed products; Vienna, Austria (9 Jun 1980). 

Cotton plants were treated with a combination of DDT and 
dimethoate under conditions of local agricultural practice to study 
the fate and magnitude of both chemicals in the cottonseed and re- 
lated products. GLC and nuclear (using ™“C-DDT) techniques 
were used. DDT residues in the crude oil averaged 0.115 mg/kg; 
mainly as p,p’-DDT while residues in the cake were not detected. 
Dimethoate and dimethoxon in the crude oil were 0.13 and 0.01 





cake contained 0.14 mg/kg dimethoate 

0.01 mg/kg +h ng By simulating commercial oil process- 

ratory ry using *C-DDT fortified oil samples it was 

i treatment and bleaching removed only 7% of the 

residue, while deodorization effected removal of 40-50% of 
jue. 


FEqEue 


23342 (IAEA-TECDOC—243, pp 45-47) Carbaryl resi- 
oe & tees Hae & Ce the Philippines. Pablo, F.E. 


ron Quezon City). Feb 1981. 


From Research co-ordination meeting on nuclear techniques 
for studying chemical residue problems in edible oil seeds and relat- 
ed products; Vienna, Austria (9 Jun 1980). 

Residues of carbaryl in cottonseed products were determined 


baryl gave comparable results. '*C-carbaryl residues in oil and cake 
were 0.42 and 0.15 mg/kg respectively. 


23343 (LA—8883) Future research on animal tempera- 
tures using electronic equipment. Nott, S.B.; Sea e GL. 
(Los Alamos National Lab., NM (USA)). Nov 1981. Con- 
tract W-7405-ENG-36. 22p. NTIS, PC A02/MF AO1. Order 
Number DE82004682. 

Available literature on animal temperature is reviewed and 
research priorities, using newly developed electronic identification 
and temperature-sensing equipment, are suggested. Applications to 
beef-cattle, dairy-cattle, and swine operations receive major atten- 
tion. Skepticism of existing temperature data obtained with rectal 
thermometers is expressed. Physiological control of animal tem- 
perature is described as is the new monitoring technology (tran- 
sponders and battery-operated radio transmitters). Primary empha- 
sis is given to the diseases and managerial applications where tem- 
perature monitoring equipment is likely to be most profitable. 


23344 Absorption of nitrous oxide in maize shoots. Lensi, 
R.; Chalamet, A. (Lyon-1 Univ., 69 - Villeurbanne (France). 
Lab de Biologie des Sols). Plant and Soil; 59: 91-98(1981). 
(In French). 

In this report, it is shown that shoots of maize seem able to 
absorbe nitrous oxide (N2O) produced by denitrification. This evi- 
dence could be important when experiments about the effect of 
plant on denitrification are done. 


23345 Use of **N in following organic matter turnover, 
with specific reference to rotation systems. Ladd, J.N. (Com- 
monwealth Scientific and Industrial Research Organization, 
Glen Osmond (Australia). Div. of Soils). Plant and Soil; 58: 
No. 1-3, 401-411(1981). 

The results of this experiment indicate that the use of the 
technique described, (based on the degree of '*N-labelling of an Na 
fixer and a non-fixer), may be of value in assessing Ne fixation in 
the field by legumes, but it is apparent that there are some prob- 
lems to be overcome. Analyses of the whole plant are necessary, 
since the proportions of legume N due to Nz fixation vary with the 
plant part. The extent to which legumes take up available N from 
the soil obviously will vary with soil profile and plant properties; 
and they will be affected by sward density and competition from 
other plants. These latter factors will increase the difficulty of using 
this method for assessing Nz fixation by legumes in grazed pastures, 
but probably they would not be big problems when applying the 
method to grain legume crops. It is important that, in comparing 
the extent of labelling of the N of fixing and non-fixing plants, both 
types of plants should have access to soil inorganic-N of the same 
enrichment. This will be difficult to achieve under field conditions. 
However soils which contain relatively stable “*N-labelled organic 
residues may yield NOs-N of tolerably constant enrichments. An 
experiment is in progress at Avon in which soils, amended 15 
months previously with ‘*N-labelled legume residues and then 
cropped to wheat, will remain in situ and will be sown with fixing 
and non-fixing plants during the 1980 and 1981 seasons. These soils 
may prove to be suitable for measuring Nz fixation in the field. 


ERA VOL. 7,NO.8 / 2838 


Advances in food-producing systems for arid and 
semiarid lands. rs ge Reg phe —— EJ. (eds.). New 
York, NY; Academic rted (1981). 692p. 
(CONF- 8004192—Pt.A). yooh y Inc., 111 Fifth 
Avenue, New York, NY 10003. 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

Papers are included on: meeting the needs of arid lands, 
water and water management technology, environmental tolerance, 
and range management in arid lands. Separate abstracts for EDB 
were lle for five papers. (MHR) 


23347 Advances in food-producing systems for arid and 
semiarid lands. Manassah, J.T.; Briskey, E.J. (eds.). New 
York, NY; Academic Press, Incorported (1981). 597p. 
(CONF-8004192—Pt.B). Academic Press, Incorporated, 1 1 
Fifth Avenue, New York, NY 10003. 

From Symposium on advances in food-producing systems 
for arid and semiarid lands; Kuwait, Kuwait (Apr 1980). 

Fifteen papers are included on innovative food systems, 
aquacultural systems, and food supply preservation. Separate ab- 
stracts for EDB were prepared for two papers. (MHR) 


Application of atomic energy in agriculture in 
China. Hsu, K.J. (Chinese Academy of Sciences, Peking. 
Inst. of Atomic Energy). Proceedings of the Japan Conference 
on Radioisotopes; No. 14, 204-212(1980). 
From 14. Japan conference on radioisotopes; Tokyo, Japan 
(20 - 21 Nov 1979). 
In 1957 established the first research laboratory for 
the application of atomic energy in agriculture as part of her Ist 
twelve-year plan on the development of science and technology. 
The laboratory, where some 300 were trained as technical person- 
nels specializing in radioisotopes and ionizing radiation, was fol- 
lowed by a number of local laboratories and agricultural universi- 
ties also providing such training programs. At present more than 
500 specialists are engaged in agricultural research with nuclear 
techniques and symposium are often held among them to exchange 
information. Their achievements include creation of new types of 
crop featuring improved yield or superior cold resistance by induc- 
ing mutation with nuclear techniques. Promising results have been 
also obtained in various fields such as growth stimulation, food 
preservation, insect control, fertilizers and environmental protec- 
tion. One of future subjects is to make the best use of nuclear tech- 
niques in macro-agriculture which covers not only conventional ag- 
riculture but forestry, animal husbandry, fishery and processing of 
by-products of these activities. 
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REFER ALSO TO CITATION(S) 21189, 22038, 22787, 22788, 22984, 22992, 
23137, 23138, 23147, 23148, 23154, 23201, 23208, 23228, 23302, 23305, 23308, 
ae 14 23348, 23348, 23348, 23456, 23457, 23458, 23459, 23461, 23499, 


23349 (AD-A—102239/1) Aircrew shielding to fast neu- 
trons from nuclear detonations. Final report. Patrick, R.P. 
(Strategic Air Command, Offutt AFB, NE (USA). Aircraft 
—_— Div.). 1 Jul 1981. 12p. NTIS, PC A02/MF 


Future technological advances by enemy nations could com- 
promise the effectiveness of our nuclear hardened manned systems. 
This study addresses the feasibility of incorporating fast neutron 
shields into the systems. Such shielding would enhance systems sur- 
vivability and be very compatible with the use of advanced ECM 
and bomber defense systems such as missiles, LASERs, and particle 
beam weapons. It is shown that shielding providing mission com- 
pletion capability for human aircrews (hence to manned systems) is 
technically feasible, cost effective, and relatively lightweight. 
Therefore it is argued that weight and space provisions (at the very 
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least) of such shielding be incorporated into the design of new 
manned systems. 


23350 (BNL—30274) Responses to the low-level-radiation 

. Bond, V.P. (Brookhaven National Lab., Upton, 
NY (USA)). 7 Oct 1981. Contract AC02- 76CH00016. Psp. 
(CONF-8110128—1). NTIS, PC A03/MF A0Ol. Order 
Number DE82004781. 

From Conference on NEPA and nuclear regulation: operat- 
ing license issues; Washington, DC, USA (4 Oct 1981). 

Some data sets dealing with the hazards of low-level radi- 
ation are discussed. It is concluded that none of these reports, indi- 
vidually or collectively, changes appreciably or even significantly 
the evaluations of possible low-level radiation effects that have 
been made by several authoritative national and international 


groups. (ACR) 


23351 (BNL—30393) Dosimetric considerations in neu- 
tron activation analysis in vivo. Ettinger, K.V.; Fairchild, 
R.G.; Cohn, S.H. (Brookhaven National Lab., Upton, NY 
(USA); Aberdeen Univ. (UK)). 1981. Contract AC02- 
76CHO00016. 19p. (CONF-810673—5). NTIS, PC A02/MF 
AOl. Order Number DE82004700. 

From 4. symposium on neutron dosimetry; Munich-Neuher- 
berg, F.R. Germany (1 Jun 1981). 

The use of filtered low energy neutron beams from reactors 
and isotopic sources opens new possibilities for detection of trace 
elements, particularly in the brain. The low values of kerma/neu- 
tron in 24 and 2 KeV beams, together with a relatively small value 
of quality factor made it possible to utilize these for detection of Ca 
in skull with a negligible dose administered to the patient. Further- 
more, for an acceptable radiation dose to the brain and satisfactory 
eye sparing the levels of mercury in brain can be determined using 
prompt gamma ray technique at much lower concentrations than in 
the past. The tailoring of neutron spectrum is finding applications in 
the detection of calcium in parts of the skeleton, close to the skin. 
For this and similar applications filtered beams offer better detecta- 
bility i.e. less dose to the patient. Dose sparing is also achieved if 
282Cf replaces Am-Be and Pu-Be sources. 


23352 (CONF-811155—1) Effects of low levels of radi- 
ation on humans. Auxier, J.A. (Oak Ridge National Lab., 
TN (USA)). 1981. Contract W-7405-ENG-26. 16p. NTIS, 
PC A02/MF A0O1. Order Number DE82004108. 

From 3. national congress of the National Association of 
Technicians of Medical Radiology; Panama City, Panama (5 Nov 
1981). 

‘ The state of knowledge on effects of low-level ionizing radi- 
ations on humans is reviewed. Several problems relating to dose 
thresholds or lack of thresholds for several types of cancer and 
high LET radiations and the effects of fractionation and dose pro- 
tection are discussed. (ACR) 


23353 (FDA—81-8178) Procedures to minimize diagnos- 
tic x-ray exposure of the human embryo and fetus. (Bureau of 
Radiological Health, Rockville, MD (USA). Div. of Train- 
ing and Medical Applications). Aug 1981. 36p. U.S. Dept. 
of Health and Human Services, Rockville, MD 20857. 
Order Number DE82901399. 

The recommendations in this publication emphasize the ne- 
cessity for the attending physicians to determine whether or not 
their patients might be pregnant and to use this information in de- 
ciding on the need for an x-ray examination. The recommendations 
also stress the need to reduce x-ray exposure throughout gestation, 
and suggest ways in which this can be done. (KRM) 


23354 (IAEA-TECDOC—234, pp 41-43) Utilization of 
fast neutrons Pe gamma rays for soybean improvement. Bar- 
adjane —* (Bandung Reactor Center (Indonesia)). 
Nov 1980. Dep. ANTS (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Soybean is one of the important crops after rice. It is gener- 
ally cultivated in the lowland and rarely in the highlands. A muta- 
tion breeding programme was started in 1977 with the aim to select 
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types of soybean, having early flowering and maturing time, adap- 
tation to high altitude, good determinate plant type and high yield. 
In Mg generation, 123 plants with desirable plant type were selected 
and grown as M-3 mutant lines for confirmation. 19 homogeneous 
mutant lines will be grown in M-4 for yield tests. A few mutants 
were maturing 3-7 days earlier, two others were late flowering 
with indeterminate growth habit. 


23355 (IAEA-TECDOC—234, pp 45-50) ern _ 
tion breeding programme in Malaysia. Jalani, B 

H.P.K.; Zakri, A.H. (Unit of Genetics, Universiti i Rebang 
saan Malaysia, Kuala ees er Nov 1980. Dep. NTI Ss 
Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

The problem of breeding soybean in Malaysia is discussed 
with special reference to the use of induced mutation. Soybean is 
envisaged for planting as an intercrop in the rubber and oil palm 
plantations as well as a rotational crop with rice and/or other food 
annuals. An outline of the UKM breeding programme is described. 
EMS and gamma rays are used for induction of mutations. Three 
varieties, Acadian, Jupiter and Palmetto are selected for experimen- 
tation. Using two different dose levels 80,000 seeds per variety per 
season are treated with EMS and gamma rays respectively. Doses 
are chosen for obtaining 70% and 90% killing. The results of pilot 
experiments conducted in the greenhouse are presented. 


23356 pn A 55-57) Development 
of new a. y ree y, yields through muta- 
tion breeding. kwal, M.C.; rom H.K. (Indian Agricul- 
tural Research Inst., New Delhi). Nov 1980. Dep. NTIS 
(US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Chickpea is the most important grain legume for India. Tra- 
ditional varieties are adapted to marginal soil fertility conditions 
and low level management. Genetic variability of the species in 
terms of characters suitable for modern farming is low. Mutation 
induction is used to obtain erect plant types with high grain pro- 
ductivity besides other objectives. A large number of mutants with 
different plant architecture has been selected. 


23357 (IAEA-TECDOC—234, pp 59-62) ao Sag 
of plant architecture in and m . Shakoor, A.; 
, M.A. (Nuclear Inst. for Agriculture and Biology, Fai- 
(Pakistan)). Nov 1980. . NTIS (US Sales Only). 
From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 
Chickpea and mungbean are important grain legume crops of 
Pakistan and are mainly grown on marginal lands. Under improved 
cultural practices and moisture conditions these tend to make exces- 
sive vegetative growth resulting in low grain yield. A change in 
plant type is needed to realize higher yield under improved cultural 
practices. After mutagenic treatment of locally adapted cultivars of 
chickpea and mungbean, we selected upright compact plant type 
mutants in chickpea and short statured, uniformly maturing, high 
yielding mutants in mungbean. The upright compact mutant of 
chickpea UR16 showed good yield potential when using a higher 
seed rate. It has a tendency to lodge but some lodging resistant re- 
combinants have been obtained through hybridization with other 
cultivars. In mungbean mutant 605, 1038 and NIAB 28 are early 
maturing and show consistently higher yield and high harvest 
index. NIAB 28 is short statured and two to three secondary 
branches emerge near the basal node. Mutants with appropriate 
plant height combined with desirable pod bearing pattern have 
been selected after mutagenic treatment of Kabuli mung. 


23358 (IAEA-TECDOC—234, pp 63-67) Use of induced 
resistance 


mutations for improving against Ascochyta blight 
in chickpea (Cicer arientinum) and yellow mosaic virus in 
mungbean (Vigna radiata). Haq, M.A.; Shakoor, A. (Nuclear 
Inst. for Agriculture and Biology, Faisalabad (Pakistan)). 
Nov 1980. . NTIS (US Sales Only). 
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From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 


Lumpur, aoe hes be (28 ro 1979). 

yield may be caused by Ascochyta 
shhh io diden wad toe aden tia ea Genetic 
resistance against these diseases is scanty in the germplasm screened 
so far, therefore, mutation breeding programme was initiated to 
induce resistance. Two cultivars of chickpea were irradiated with 
10 and 20 kR of gamma rays. 20,000 Mg single plant progenies, 208 
true breeding advanced mutant lines in Ms generation and 23 pure 
lines/cultivars were screened at Faisalabad under artificial and at 
Attock under natural epiphytotic conditions. A few mutant lines 
showed varying degrees of resistance against blight at one location. 
Only two mutant lines, CM 68 and CM 72, showed resistant reac- 
tion at both locations, however, no mutant line or cultivar was 
immune against blight. Eight local cultivars of mungbean were irra- 
diated with gamma rays. Screening against yellow mosaic virus was 
done in Ms generation so as to recover recessive mutations. Out of 
128 single plant selections made in Ms on the basis, six mutant lines 
were confirmed. The moderately resistant mutant line 3854 has 
good yield potential. 


23359 (IAEA-TECDOC—234, pp 69-72) Varietal im- 
eens & ee See Se ae oe eae 

Shaikh, M.A.Q.; Majid, M.A.; ~_ S.; Ahmed, Z.U.; 
Bhuiya, A.D. (Plant Genetics Div., nstitute of Nuclear Ag - 
riculture, Mymensingh, Bangladesh). Nov 1980. Dep. 

(US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Mala (28 May 1979). 

Presently grown varieties of pulses in Bangladesh are low 
yielding. Traditionally they are grown under marginal conditions. 
Restructuring of yield components might lead to more productive 
genotypes. A mutation breeding programme was started to create 
genetic variability for yield components among locally adapted and 
introduced cultivars of mungbean, blackgram, lentil and chickpea. 
Irradiation effects upon Mi: generation are reported. 


23360 (IAEA-TECDOC—234, pp 73-76) Adaptability 
studies with mungbean (Vigna radiata) to a? —_ 
genotypes for summer cultivation in Bangladesh. 4 ats 
Ahmed, Z.U.; Shaikh, M.A.Q.; Kaul AK A.K. (Plant thes 
Div., Institute of Nuclear + Agriculture Mymensingh, Ban- 
gladesh). Nov 1980. Dep. S (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Time sowing experiments can provide excellent information 
about adaptability and yielding capacity of germplasm, if appropri- 
ate observations are made. Such an experiment was carried out 
with 60 strains of mungbean with 16 sowings over the year. Pro- 
ductivity per day appeared to be a most useful selection criterion in 
this study. 


23361 yp get ene pp 77-78) Varietal im- 
wy wy 


provement of mungbean and through mutation 


breeding in Thailand. oo ag (Oil —p 
t. of Agriculture, Bangko Fhailang). Nov 1980. Dep. 


S (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 eked ey 1979). 

The Agriculture, Bangkok, since 1972 is con- 
cerned se teee the improvement of mungbean and blackgram produc- 
tion through plant breeding. Breeders face the problem that desir- 
able traits for variety improvement are rarely found in nature. 
Therefore, a mutation induction experiment was started to create 
additional genetic variability. 


23362 (IAEA-TECDOC—234, By eet 
of mungbean by X-ray irradiation. Kim, J R.; Kwon, S.H. 
(Korea Atomic Energy Research Inst., ed (Republic of 
———? Nov 1980. Dep. NTIS (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 
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Mungbeans are popular as food in Korea but in the past re- 
ceived little attention in agricultural research. Low yields, pod shat- 
tering and susceptibility to certain diseases appear as the main prob- 
lems. Gene sources are insufficient, therefore an induced mutation 
project has been initiated. A productive local variety Kyungge no. 
5, and a variety M-317 introduced from AVRDC (Taiwan) are 
used as experimental material. After appropriate radiosensitivity 
tests, seeds were irradiated with 30 and 40 kR X-rays. 


23363 (IAEA-TECDOC—234, pp 89-95) Induced muta- 
tions for disease resistance in beans (Phaseolus vulgaris L.). 
Tulmann Neto, A.; Menten, J.O.M.; Ando, A. (Centro de 
Energia Nuclear na Agricultura, Piracicaba (Brazil)); Costa, 
A.S. eee Agronomico de Campinas (Brazil)); Alberini, 
J. (Instituto Rene ye do Parana, Londrina, Brazil). Nov 
1980. Dep. S (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Susceptibility to Golden Mosaic Virus and to common bac- 
terial blight are problems for the productive cultivation of Phaseo- 
lus vulgaris in Latin America. A mutant TMD-1 selected from the 
EMS treated variety “Carioca” shows only very few virus symp- 
toms, but unfortunately is lower yielding than susceptible varieties 
even under incidence of the disease. The mutant is used in cross 
breeding. New mutation experiments have been started to obtain 
other mutants with resistance to Golden Mosaic Virus and to bacte- 
rial blight. 


(IAEA-TECDOC—234, pp 97- e Mutation in- 
i for improving resistance of vegetable legumes against 
Uromyces phaseoli and Uromyces pisi. Fadl, F.A.M. (Insti- 
tute of Plant Pathology, py Research Centre, Giza, 
Egypt). Nov 1980. Dep. NTIS (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Beans (Phaseolus vulgaris) and peas (Pisum sativum) are im- 
portant leguminous vegetable crops in Egypt. They are attacked by 
several diseases, especially rusts caused by Uromyces phaseoli and 
Uromyces pisi. These diseases are widespread in northern Egypt. A 
mutation induction programme has been initiated to obtain resistant 
mutants. As a first step, the effects of mutagens on the M; genera- 
tion have been studied using gamma rays and ethyl methanesul- 
phonate (EMS). 


23365 (IAEA-TECDOC—234, pp 105-108) Mutation 
breeding programme in grain legumes in Kenya. Pathak, R.S 
(University Coll., Nairobi (Kenya)). Nov 1980. Dep. NTIS 
(US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

The objectives are radiation-induced mutants which, in bean, 
would lead to improved disease resistance, to induce lightened seed 
colour in Black bean, and to improve some physical characteristics. 
Similar objectives in principle are aimed at in pigeon pea and 
cowpea, including improved shattering resistance. Desirable nutri- 
tional and quality aspects are concerned with improved total crude 
protein and amino acid composition, reduction in anti-nutrient and 
flatulence factors in seed, and developing acceptability and nutrient 
qualities of cowpea leaves. Air-dried seeds of 3 bean, 7 cowpea and 
one pigeon pea cultivars were treated with 5 specific doses of 
gamma radiation (at a dose rate of 2430 rad/min). At the time of 
presentation the project had only just been started so that no results 
are given. 


23366 (IAEA-TECDOC—234, pp 109-110) Mutation 
breeding of groundnut at Trombay. Patil, S.H. (Bhabha 
Atomic Research Centre, Bombay (India). Biology and Ag- 
riculture Div.). Nov 1980. Dep. NTIS (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

Short communication only. 
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~~ TECDOC—234, pp 113-115) Pea im- 
Saccard: 


by pon iain. lo, F. (Comitato Na- 
cnet aye Y Nucleare, Casaccia (Italy). Centro di 
Studi Nacleari). Nov 1980. Dep. NTIS (US Sales Only). 

From Research co-ordination meeting on the use of induced 
mutations for improvement of grain legume production; Kuala 
Lumpur, Malaysia (28 May 1979). 

In the course of mutation induction experiments aiming at 
genetic improvements of economic value, seed and pollen irradia- 
tion were compared. It was found that the latter produced a larger 
proportion of mutants with practical interest than seed irradiation. 
In another set of experiments mutants carrying deplicated chromo- 
some segments were selected which may represent valuable new 


genetic material. 


23368 Bea pp 80-84) Formation mechanism of 
metabolic aberrations in connection with micro- 
dosimetric problems. Korotkov, E.V.; Orekhov, A.V.; 
Akif‘ev, A.P. 1980. (In Russian). NTIS (US Sales Only), PC 
A07/MF A01. Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

A model describing the RBE dependence on LET at low 
dose and permitting to calculate the yield of exchange aberrations, 
while irradiating a cell of different quality, is proposed. The results 
obtained are in good agreement with the experimental data. The 
microdosimetric analysis has a rather concrete molecular meaning 
permitting to extrapolate the observed effects into the low dose 


range. 


23369 (INIS-SU—39, pp 102-108) Microdosimetric mod- 
elling of radiation energy absorption processes in media with 
non-stationary parameters. Ivanov, V.I.; Andreev, S.G. 
1980. (In Russian). NTIS (US Sales Only), PC A07/MF 
A01. Order Number DE82780229. 

In Problems on dosimetry and radiation protection. No. 19. 

An attempt is made to construct a nonstationary microdosi- 
metric model describing the radiation effect on a cell. The model is 
phenomenological and it does not reveal the molecular mechanisms. 
The results are recommended for practical application, for example, 
for determination of the optimal irradiation conditions in tumour ra- 
diotherapy. 


23370 (LBL—10525) Indoor radiation exposures from 
radon and its daughters: a view of the issue. Nero, A.V. Jr. 
(Lawrence Berkeley Lab., CA ae 2 Aug 1981. Contract 
W-7405-ENG-48. 27p. NTIS, PC A03/MF AOl. Order 
Number DE82005144. 

Exposure to radon daughters indoors can result in significant 
risk to the general public, particularly those living in homes with 
much higher than average concentrations. This paper reviews what 
is known about indoor concentrations, associated risks, and the 
effect of measures to save energy by reducing ventilation rates. It 
concludes that, by employing appropriate control measures in 
homes having unacceptably high concentrations, the average expo- 
sure (and therefore risk) of the general public can remain at its 
present level, or even decrease, despite programs to save energy by 
tightening homes. 


23371 (NIRS-M—31, pp 154-164) Transfer of radionu- 
clides into domestic animals and their products. Miyamoto, S. 
(National Inst. of Animal Industry, Chiba (Japan)). Oct 
1979. (In Japanese). NTIS (US Sales Only), A13/MF 
A01. Order Number DE82780218. 

From 6. National Institute of Radiological Sciences seminar; 
Chiba, Japan (30 Nov 1978). 

The contamination of animal products, especially milk, with 
radionuclides, are regarded as the important problem in the food 
chain, and has been one of the remarkable public concerns in Japan 
since the nuclear tests in 1954. The transfer of several radionuclides 
into domestic animals and their products is described. ***I, Sr and 
137Cs are very important as the radionuclides that transfer into do- 
mestic animals and their products. The data of the transfer of sever- 
al orally administered radionuclides into milk from the references 
are summarized as follows: (1) **I transfered into milk was 5 -- 
30% of dose (cow), 10 -- 40% (goat). (2) ®Sr(®*Sr) transfered into 
milk was 0.6 -- 1.9% (cow), 0.5 -- 0.6% (goat). (3) **7Cs(1**Cs) 
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transfered into milk was 10 -- 13% (cow), 7.0% (goat). (4) *Ba- 
La transfered into milk was 0.6% (cow), 0.1 -- 0.2% (goat). (5) 
181W transfered into milk was 0.06% (goat). 


23372 (ORNL/TM—7977) Radiclogical risk of actinon 
(#°Rn). Crawford, D.J. (Oak Ridge National Lab., TN 
(USA)). Dec 1981. Contract W-7405-ENG-26. 264p. NTIS, 
PC Al2/MF AO1. Order Number DE82004938. 

The research reported was to provide information 
on the following subjects: (1) development of the functional rela- 
tions between to the *®Rn decay chain and pertinent 
health effects; (2) specification of the circumstances under which a 
significant concentration of the decay chain may occur; (3) recom- 
mendation of an exposure standard which will provide protection 
of the public from significant elevation of health effects; and (4) an 
assessment of the impact of **Rn on determinations of the concen- 
tration of the **Rn decay chain and/or its precursors. 


23373 Demonstration of poe dimer-DNA 
lase activity in vivo: Bacteriophage T4-infected 

coli as a model system. Radany, E.H.; Friedberg, E.C. (Stan- 
ford Univ., CA). Journal o Virology; 41: No. 1, 88-96(Jan 
1982). Contract AS03-76SF00326. 

An approach to the detection of pyrimidine dimer-DNA gly- 
cosylase activity in living cells is presented. Mutants of Escherichia 
coli defective in uvr functions required for incision of UV-irradiat- 
ed DNA were infected with Hm T4 denV* or den V~ (defective 
in the T4 pyrimidine dimer-DNA glycosylase activity). In the 
former case the denV gene product catalyzed the incision of UV- 
irradiated host DNA, facilitating the subsequent excision of thy- 
mine-containing pyrimidine dimers. Isolation of these dimers from 
the acid-soluble fraction of infected cells was achieved by a multis- 
tep thin-layer chromatographic system. Exposure of the dimers to 
irradiation that monomerizes pyrimidine dimers (direct photorever- 
sal) resulted in the stoichiometric formation of free thymine. Thus, 
in vivo incision of UV-irradiated DNA dependent on a pyrimidine 
dimer-DNA glycosylase can be demonstrated. 


23374 Toxicity of *°Y in relatively insoluble fused alu- 
minosilicate particles when inhaled by mice. Lundgren, D.L.; 
Hahn, F.F.; McClellan, R.O. (Lovelace Biomedical and En- 
vironmental Research Inst., Albuquerque, NM). Radiation 
Research; 88: No. 3, 510-523(Dec 1981). Contract AC04- 
76EV01013. 

A life span study in mice of the toxicity of a short-half-lived 
(64.2 hr) B-emitting radionuclide, ®Y, inhaled in insoluble fused 
aluminosilicate particles was conducted. Mice were exposed to 
achieve initial lung burdens between 1 and 140 wCi of ®Y with 
each microcurie of ®Y deposited in lung delivering an absorbed 
lung dose of 150 rad. The cumulative survival rates of mice in 
groups with initial lung burdens of 1 to 10 wCi (1100 +/- 380 rad 
to lungs) and 11 to 20 pCi (2300 +/- 400 rad to lungs) were not 
significantly different from that of control mice. Initial lung bur- 
dens of more than 20 wCi (> 3000 rad to lungs) resulted in radiation 
pneumonitis and a significant shortening of the life span. The inci- 
dences of all lung tumors and other lesions in mice exposed to * Y 
in fused aluminosilicate particles were similar to those of the con- 
trol mice, except pulmonary adenomas, found more frequently in 
groups of mice with initial lung burdens of 1 to 10 and 11 to 20 
pCi. The early occurring biological effects observed in mice in this 
study were similar to those observed in beagle dogs exposed to * Y 
in the same form. 


23375 Regeneration of cilia in heavily irradiated sea 
urchin embryos. Rustad, R.C. (Case Western Reserve Univ. 
Cleveland, OH). Radiation Research; 88: No. 3, 631-635(Dec 
1981). 

Cilia were removed from blastulae, gastrulae, and plutei of 
the sea urchins Arbacia punctulata and Lytechinus variegatus by 
shaking the embryos in hypertonic media. Exposure to 50 krad (and 
in some experiments 100 krad) of y radiation either before or after 
deciliation had no effect on the time of appearance of regenerating 
cilia. There were no visually obvious differences in the rate of 
growth of the cilia in control and irradiated embryos. The cilia 
commenced beating at the same time, but the initial beating some- 
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times seemed less vigorous following irradiation. The data support 
the hypothesis that radiation has no major effect on the assembly 
from mature basal bodies of the microtubules of cilia. 


23376 Effects of X radiation on the synthesis and the 
amount of nucleic acids in rat liver, brain, and thymus. Sza- 
bova, T.; Misurova, E.; Dudova, A. (Univerzita P.J. Safar- 
ika, Kosice (Czechoslovakia)). Isotopenpraxis; 17: No. 7, 293- 
296(Jul 1981). (In Russian). 

Quantitative changes of nucleic acids and the incorporation 
of *H thymidine and of *C orotic acid into rat liver, brain and 
thymus have been investigated in vivo during 7 days after single X 
irradiation with 154.8 mC/kg (600 R). There were no marked 
changes in the brain. Changes in the liver were mostly insignificant. 
In the thymus as one of the radiosensitive organs, DNA and RNA 
were reduced during the whole experiment, while the synthesis of 
nucleic acids, especially of DNA, was inhibited for a limited 
period. The incorporation of radioactive precursors was gradually 
increasing to a maximum at 48 hours for RNA, and at 72 hours for 
DNA. The results confirm the dependence of the extent of damage 
on the proliferative activity of tissues, and suggest a correlation be- 
tween DNA concentration and radiation effect. 


Distribution of ‘*'I in mice after single X irradia- 
yl with 0.21 C/kg. Mraz, L.; Stollarova, N. (Univerzita 
P.J. Safarika, Kosice (Czechoslovakia)). Isotopenpraxis; 17: 
No. 7, 290-293(Jul 1981). (In German). 

The distribution of '**I in mice has been studied between 0.5 
to 24 hours after single X irradiation (0.21 C/kg) and radioiodine 
administration after 2 and 18 hours, respectively. Radioiodine distri- 
bution differences between control and experimental groups of ani- 
mals give evidence of radiation-induced pathophysiological organ 


23378 Protection by DABCO against inactivation of 
ee DNA by near-ultraviolet light: action spectra 

for involvement of singlet oxygen. Peak, 
iG G.; Peak, M.J. (Ar onne National Lab., IL (USA)); 
Foote, C.S. (California Univ., Los ——— (USA). t. of 
Chemistry). Photochemistry and Pho iology; 34: No. 1, 45- 
49(Jul 1981). 

Diazobicyclo (2.2.2) octane (DABCO) protects the genetic 
activity of purified transforming Bacillus subtilis DNA against inac- 
tivation by near-, but not far-, UV light. The maximum dose-modi- 
fying factor is 0.4, at 0.1 M DABCO. Maximal protection is at 
about 350 nm and no protection occurs below 313 nm. The spec- 
trum for protection is similar to that described for 2- 
aminoethylisothiouronium bromide hydrobromide. The relevance of 
these observations with regard to the role of singlet oxygen in near- 
UV effects is discussed. 


23379 Near - UV induction of sister chromatid exchanges 
under aerobic and anaerobic conditions. Griego, V.M.; Mat- 
sushita, G.C.; Matsushita, T. (Argonne National Lab., IL 
(USA)). Photochemistry and Photobiology; 34: No. 1, 51- 
55(Jul 1981). 

The induction of sister chromatid exchanges (SCE) and cell 
sensitivity in mouse myeloma cells (66.2 subclone of MPC11) by ir- 
radiation with monochromatic near-UV (365 nm) light were studied 
under aerobic and anaerobic conditions. Sister chromatid exchanges 
were studied using the fluorescence-plus-Giemsa technique, and 
sensitivity was determined by the ability of irradiated and nonirra- 
diated control cells to form colonies in soft agar. Cells were found 
to be 16 times more sensitive to near-UV light under aerobic expo- 
sure, producing an Fs; value of 7 x 10* J/m? compared to the Fs7 
value of 11.5 x 10° J/m? under anaerobic conditions. The induction 
of SCE was also 12 times more efficient for aerobic irradiation than 
for anaerobic irradiation. The data suggest that the SCE-inducing 
potential of DNA lesions differs when near-UV irradiation is per- 
formed in the presence or absence of air. In addition, the DNA le- 
sions responsible for lethality and also those lesions leading to SCE 
induction may differ under the two irradiation conditions. 
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23380 Induction of micronuclei by irradiation with neu- 
trons produced from 600 MeV protons. Diehl-Marshall, 1.; 
Bianchi, M. (European Organization for Nuclear Research, 
Geneva ey 9 British Journal of Radiology; 54: No. 
642, 530-532(Jun 1981). 

In an attempt to evaluate the production of micronuclei as a 
test for the evaluation of radiation damage, a study has been made 
of the induction of micronuclei in Vicia faba roots up to 72 h after 
irradiation by neutrons ranging from a few MeV to 600 MeV. The 
values obtained for irradiations with 600 MeV neutrons and Co 
rays showed a large variation of RBE with dose, over a dose 
range 0 to 200 cGy. The number of cells containing micronuclei 
was related to the growth reduction in ten days. A complete loss of 
the proliferative capacity of the meristem ten days after irradiation 
was found when the total growth in ten days was reduced by 75% 
when about 27% of the meristem cells contained micronuclei. As- 
suming a linear relation between growth and micronuclei, good 
agreement was obtained between estimated and experimental re- 
sults. 


23381 Effects of dose fractionation after irradiation with 
neutrons produced by 600 MeV protons. Bianchi, M.; Diehl- 
Marshall, I. (European Organization for Nuclear Research, 
Geneva (Switzerland)). British Journal of Radiology; 54: No. 
642, 532-534(Jun 1981). 

Vicia faba roots were used in this study. Doses of 25 to 90 
cGy of 600 MeV neutrons were given at the minimal depth in 
water as single doses or divided into two or three equal daily frac- 
tions. The dose rate was about 20 cGy/h. Doses of 68 to 254 cGy 
were given to the roots at a depth of 20 g/cm? The dose rate was 
56 cGy/h. Between 25 and 30 bean roots were irradiated per 
group. Results were inconclusive, though there was some evidence 
to suggest that sensitization may have taken place with dose frac- 
tionation. 


23382 Respiration responses of a polAl and a tif-1 
mutant of Escherichia coli to far-ultraviolet irradiation. 
Swenson, P.A. (Oak Ridge National Lab., TN (USA)). Pho- 
tochemistry and Phovobiok » 33: No. 6, 855-859(Jun 1981). 

Cessation of respiration in Escherichia coli 60 min after far - 
ultra-violet (254 nm) irradiation is dependent upon the recA and 
lexA gene products and is regulated by cyclic 3’, 5'-adenosine mon- 
ophosphate (cAMP) and its receptor protein. Two E. coli B/r mu- 
tants were studied, polAl and tif-1, both of which express other 
rec/lex functions after UV irradiation. After receiving a relatively 
high UV fluence, the polAl mutant, deficient in DNA polymerase 
1, showed a respiration shutoff response like the wild type cells. 5- 
Fluorouracil and rifampin, an RNA synthesis inhibitor, did not pre- 
vent respiration shutoff in the mutant cells as they did in the wild 
type cells. At lower fluences which did not shut off respiration of 
polA1 cells, cAMP did not cause a more complete shutoff as it did 
for the wild type cells. The tif-1 mutant has a modified recA pro- 
tein, and when unirradiated cells are incubated at 42°C they form 
filaments, mutate, and show other rec/lex responses. This mutant 
did not shut off its respiration at either 30 or 42°C, and the re- 
sponse was not modified by cAMP. In an E. coli K12 strain, 
W3110, 52 J/m? UV did not shut off respiration and cAMP had no 
effect. 


23383 Risks of radiation at low dose rates. Stewart, 
A.M. (Queen Elizabeth Hospital, Birmingham (UK)). 
Lancet; 1: No. 8228, 1054(9 May 1981). 


23384 Hit probability for cellular targets by bone-sur- 
face-seeking alpha emitters. Polig, E. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Gene- 
tik und a von Spaltstoffen). Physics in Medicine 


and Biology; 26: 3, 369-377(May 1981). 

Irradiation of cellular targets near bone surfaces with sur- 
face-seeking a-emitters is discussed in terms of hit probabilities to 
spheres. The geometrical factor describing the average number of 
hits as a function of distance from the surface is shown to be ap- 
proximately proportional to the dose rate over most of the particle 
range. The hit probability is calculated for the case of a non-uni- 
form distribution of cell nuclei at the bone surfaces of the thoracic 





vertebrae of beagles. The effect of a spatial variation of the specific 
surface activity and burial depth along bone surfaces is evaluated 
and a general expression derived, relating the hit probability to the 
dose rate distribution. From this expression numerical results are 
calculated using measured dose rate distributions in the lumbar ver- 
tebrae of rats. The validity of the underlying assumption and the 
consequences with respect to tumour models are discussed. 


23385 Semi-automated technique for assessing the micro- 
distribution of 7*°Pu deposited in ‘bo bone. Green, D.; Howells, 
G.R.; Thorne, M.C. (Medical Research Council, Harwell 
(UK). Radiobiological Research Unit). ~— in Medicine 
and Biology; 26: No. 3, 379-387(May 1981). 

A semi-automated analytical procedure is described for the 
localisation of **Pu in bone. The method is based on the use of a 
Quantimet 720B Image Analyser for the analysis of neutron-in- 
duced autoradiographs, and may be applied to most tissues with fis- 
sionable radionuclides. Compared with former methods the present 
technique offers improvements in accuracy and a considerable 
saving on time and manpower. These savings arise mainly from the 
ability of the Quantimet to be used for the automatic detection of 
the fission-fragment tracks and to operate directly on the neutron- 
induced autoradiograph without recourse to photography. Results 
are presented for the distribution of *°Pu in the ilia of CBA mice 
at 24 h post-injection. 


23386 Immediate and delayed effects of radiation on the 
genetic endowment of the butterfly, Acraea horta L. Balinsky, 
B.I. (University of the Witwatersrand, Johannesburg (South 
Africa). Dept. of Zoology). South African Journal of Science; 
77: No. 4, 1, 1eD-167(Apr i 1341), 

Pupae of the butterfly —_ horta were irradiated with X 
or gamma rays with doses of 3 000 R, 7 000 R and 15 000 R. Even 
after the highest doses most of the pupae remained vital, butterflies 
emerged, and a proportion of them mated and produced offspring. 
The consequences for the offspring of the irradiated pupae were in- 
creased mortality, especially mortality of the eggs, decreased vital- 
ity, infertility in some cases, and various morphological abnormali- 
ties. The genetic nature of the morphological abnormalities could 
not be analysed, as some of the affected individuals did not breed, 
and other abnormalities proved not to be heritable. As a result of 
decreased virtality and increased mortality the offspring of the 
more heavily irradiated pupae died out after two (in the case of 
doses of 15 000 R) or three (in the case of doses of 7 000 R) post- 
irradiation generations. Some of the offspring of pupae receiving 3 
000 R were capable of breeding indefinitely. Morphological abnor- 
malities and increased mortality occured in the second and third 
post-irradiation generations (as well as in the first), after the previ- 
ous one or two generations appeared to be completely normal and 
viable. This was not due to segregation of recessive mutations, but 
seems to be expressions of a delayed effect of the damage caused to 
the genotype by the radiation. The possible mechanism of such a 
delayed effect of the radiation is briefly discussed. 


23387 Comparison of the effectiveness of bone marrow 
and spleen stem cells for platelet repopulation in lethally irra- 
diated mice. Bentfeld-Barker, M.E.; Schooley, J.C. (Law- 
rence Berkeley Lab., CA). Experimental Hematology (Copen- 
hagen); 9: No. 4, 397- 390(Apr 1981). 

To determine whether stem cells from spleen differ from 
those of bone marrow in their ability to support platelet repopula- 
tion after lethal irradiation we compared normal, splenectomized 
and plethoric (3 weeks exposure to CO) spleen cell recipients with 
similar groups of mice reconstituted with comparable numbers of 
bone marrow stem cells. Female LAF; mice were given 825-950 R 
from a ©Co source and were transplanted with 0, 0.5, 1, 2, or 4.x 
10° bone marrow or 10-64 x 10° spleen cells. CUF/sub s/ content 
of the transplant was calculated from day 9 splenic nodules in mice 
receiving 5 x 10* bone marrow or 1.0-1.6 x 10° spleen cells. Blood 
volumes, platelet counts and hematocrits were determined on day 
12. Total circulating platelets increased with increasing stem cell 
dose (range 50-1000 CFU/sub s) after both types of transplant. 
Plethoric mice always had lower platelet levels than controls even 
when corrected for expanded blood volume. There was little differ- 
ence between values for normal and splenectomized mice. Platelet 
production per CFU/sub s/ in all groups except splenectomized 
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spleen cell recipients declined with large transplants presumably be- 
cause of feedback inhibition. Although the number of splenic mega- 
karyocytes in spleen cell recipients was ~2.5 times as great as in 
bone marrow recipients, platelet levels were significantly higher 
only in normal and splenectomized mice receiving more than 300 
CFU/sub s/. No differences were found between the two types of 
transplant when plethoric hosts were used. 


23388 Spontaneous and UV-induced recombination in ra- 
diation-sensitive mutants of Schizosaccharomyces pombe. 
Grossenbacher-Grunder, A.M.; Thuriaux, P. (Bern Univ. 
(Switzerland). Inst. fuer Allgemeine Mikrobiologie). Muta- 
tion Research; 81: No. 1, 37 1981). 

The rad alleles of 18 unlinked genes of S. pombe were tested 
for their level of spontaneous meiotic, spontaneous mitotic and UV- 
induced mitotic recombination in the ade7-50 x ade7-152 interval. 
The effects of these rad alleles on meiosis and cell morphology 
were also studied. None of these mutants showed a clear-cut reduc- 
tion of spontaneous recombination rates, no matter whether they 
had lost or retained a caffeine-sensitive repair of UV-induced le- 
sions, which has previously been interpreted as a recombinational 
pathway of DNA repair (Fabre, 1972a; Gentner, 1977; Gentner et 
al., 1978). rad1-1 was the only mutant with a reduced frequency of 
UV-induced recombination. Some mutants displayed an increased 
frequency of mitotic recombination, either spontaneously (rad15-P, 
rad21-45), UV-induced (rad8-190) or both (rad2-44). Previous hy- 
potheses on the contribution of recombination to DNA repair in S. 
pombe are reconsidered in the light of these data. 


23389 Some effects of ©Co irradiation on Cowdria ru- 
minantium in its tick host Amblyomma hebraeum Koch (Aca- 
rina: Ixodidae). Spickett, A.M.; Bezuidenhout, J.D.; Jacobsz, 
C.J. (Veterinary Research Inst., Onderstepoort ~~ 
Africa)). atten 1980). Journal of Veterinary Research; 48 
No. 1, 13-14(Mar 19 

An attempt was made to attenuate Cowdria ruminantium by 
irradiation of the nymphal stage of its tick host, Amblyomma he- 
braeum. The irradiated nymphae were homogenized and serial dilu- 
tions of the resultant suspension were injected intravenously into 
heartworm-susceptible sheep. No attenuation could be demonstrat- 
ed but the results indicate that progressively more micro-organisms 
will be destroyed the higher the irradiation dosage applied, and that 
dosages between 20 and 30 kilorad apparently prove fatal to all the 
pathogenic organisms. 


23390 Post-irradiation thymocyte regeneration after bone 
marrow transplantation. 1. Regeneration —~ F quantification of 
thymocyte tor cells in the bone marrow. Boersma, W.; 
Betel, I. (Radiobiological Inst., TNO, Rijswijk (Nether- 
lands)); Daculsi, R.; van der Westen, G. (Institut Nationale 
de la Sante et de la Recherehe Medicale (INSERM) Unite 
117, Bordeaux (France)). Cell and Tissue Kinetics; 14: No. 2, 
179-196(Mar 1981). 

Growth kinetics of the donor-type thymus cell population 
after transplantation of bone marrow into irradiated syngeneic re- 
cipient mice is biphasic. During the first rapid phase of regenera- 
tion, lasting until day 19 after transplantation, the rate of develop- 
ment of the donor cells is independent of the number of bone 
marrow cells inoculated. The second slow phase is observed only 
when low numbers of bone marrow cells (2.5 x 10*) are transplant- 
ed. The decrease in the rate of development is attributed to an 
efflux of donor cells from the thymus because, at the same time, the 
first immunologically competent cells are found in spleen. After 
bone marrow transplantation the regeneration of thymocyte pro- 
genitor cells in the marrow is delayed when compared to regenera- 
tion of CFUs. Therefore, regenerating marrow has a greatly re- 
duced capacity to restore the thymus cell population. One week 
after transplantation of 3 x 10° cells, 1% of normal capacity of bone 
marrow is found. It is concluded that the regenerating thymus cell 
population after bone marrow transplantation is composed of the 
direct progeny of precursor cells in the inoculum. 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


Post-irradiation thymocyte regeneration after bone 
marrow —— 2. physical characteristics of thymo- 
cyte PING, Riswi W.J.A. (Radiobiological 
Inst., O, Rijswijk Netherlands); Daculsi, R.; van der 
Westen, G. (Institut Nationale de la Sante et de la Re- 
cherche Medicale (INSERM) Unite 117, Bordeaux 
eens Cell and Tissue Kinetics; 14: No. 2, 197-210(Mar 

981). 


Bone marrow cells were separated according to buoyant 
density, velocity sedimentation and cell surface charge. Fractionat- 
ed (C3H x AKR)F; bone marrow cells were transplanted into le- 
thally-irradiated C3H recipients. In all fractions, the CFUs content 
and the capacity to restore the thymus cell population were deter- 
mined. For all the physical parameters tested, thymocyte progeni- 
tor cells show the same distribution as CFUs. The relationship be- 
tween number of thymocyte progenitor cells and number of CFUs 
is dependent on density. Bone marrow progenitors of PHA respon- 
sive cells are of low buoyant density and show a distribution which 
resembles the distribution of the progenitors of Thy 1 positive cells. 
After transplantation of large numbers of bone marrow cells into 
irradiated mice, no significant change in the CFUs content of the 
thymus was observed. 


23392 Comments on ‘The question of radiation causation 
fone 2 ee eee by J.W. Gofman, and reply. 
Spiegler, P. (Rockwell International s > Richland, WA 
SA). Rockwell Hanford Operations). Health Physics; 40: 
No. 3, 411-414(Mar 1981). 

Spiegler comments on Gofman’s paper (Health Phys., 1979, 
vol.85, no.5, 617-634) which attempts to show that a 2X2 contin- 
gency analysis of the Hanford death sample of Mancuso confirms 
the association of radiation with cancer induction. In particular he 
criticises Gofman’s statement that most of the exposure differences 
between cancer and non-cancer cases at Hanford came from those 
who received more than 10 rad total exposure. Gofman’s answer to 
these comments follows. 


23393 Radiotoxicity of incorporated [*H]thymidine as 
studied by autoradiography and flow cytometry. Consequences 
for the interpretation of FLM data. Beck, H.P. (Hamburg 
Univ. (Germany, F.R.). Inst. fuer Biophysik und Strahlen- 
iene Cell a Tissue Kinetics; 14: No. 2, 163-177(Mar 

The radiotoxic effects of incorporated [*H]thymidine on 
proliferation kinetics of flash-labelled (30 min, 0.3 wCi/ml, 40 Ci/ 
mM) L-929 cells in vitro were studied by means of autoradiography 
and flow cytometry. The flow cytometric results obtained by ap- 
plying the BUdR-33258 Hoechst technique, using new evaluation 
procedures, showed that the labelled cells are delayed in their pro- 
gression through the S and G; + M phases, leading to mitotic 
delay. From autoradiographs, the fraction of labelled mitoses was 
determined and, in addition, the ratio of labelled and of unlabelled 
mitotic cells to all cells. The radiotoxic effects are not evident from 
the FLM curve, even if the ratio of labelled mitotic cells to all cells 
shows a highly distorted shape. A mathematical model has been de- 
veloped that describes the perturbed cell kinetics due to radiotoxic 
effects of the incorporated [*H]thymidine. These findings have con- 
siderable consequences for the interpretation of autoradiographic 
data, especially of labelled mitoses curves. 


23394 Long-term retention of ***Th following accidental 
intake. Newton, D.; Rundo, J.; Eakins, J.D. (UKAEA 
Atomic Energy Research Establishment, Harwell. Environ- 
mental and Medical Sciences Div.). Health Physics; 40: No. 
3, 291-298(Mar 1981). 

The retention of 7*°Th was studied for 7 yr in a man who 
became internally contaminated, presumably through inhalation of 
the nuclide in oxide form. From sequential body radioactivity meas- 
urements and assessments of activity in excreta, it appeared that the 
biological half-life for long-term clearance from the body was at 
least 14 yr, and probably much longer, presumably as a result of 
skeletal deposition. The data suggest that about 62% of the ***Ra, 
produced in the body by the decay of **Th, was retained in vivo. 
Lung clearance appeared to be substantially complete at the start of 
the study; in its clearance rate the contaminant had apparently be- 
haved as a Class W compound (i.e. one which is cleared within 
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weeks), whereas the ICRP Task Group on Lung Dynamics desig- 
nated thorium dioxide as a Class Y material, requiring several years 
for completion of clearance. 


induced by 

, N.H.; Pas- 

ternack, B.S. (New York Univ., NY (USA). . of Envi- 

wb Medicine). Health Physics; 40: No. 3, 307-316(Mar 
1 : 

An estimate of the possible annual lung cancer incidence and 
the lifetime risk from exposure to environmental levels of radon 
daughters is presented. The model developed to do this accounts 
for the apparent increase in the lifetime tumor risk with increasing 
age of first exposure that has been noted in epidemiological studies 
of underground uranium miners. The model predicts that if the 
higher level mining exposures can be used to extrapolate to envi- 
ronmental exposures, then from about one-fifth to all of the sponta- 
neous (nonsmoking related) bronchogenic lung cancer may be at- 
tributed to this source. It appears reasonable to use this model for 
predicting effects due to elevated environmental exposures. 


23396 Proposed long-term excretion equation for plutoni- 
um, Parkinson, W.W. Jr.; Henley, L.C. (Oak Ridge National 
1981) TN (USA)). Health Physics; 40: No. 3, 327-331(Mar 

The excretion history of plutonium workers who acquired 
body burdens some 20-30 yr ago indicates that the most precisely 
known function for excretion (U/I=0.0023Tsup(-0.77), developed 
for a 138-day excretion period) is not valid 10 yr after uptake. To 
fulfill the need for a long-term excretion function, the ICRP model 
of a bone pool of 100-yr half-time containing 45% of the systemic 
burden has been used as a starting point. For excretion at times less 
than approximately 1500 days, a series of exponentials has been fit 
to the power function above. Calculated by the resulting equation, 
the excretion rate after 10,008 days would be about four times that 
calculated by the power function. Agreement is +- 36%(o) with 
the observed excretion rate from two long-term cases, but there is 
an urgent need for improvement of the function by application to 
many additional cases. 


Dose dependence of the activity of some ferments 
and of hepatic glycogen in radiotherapy for gastric carcinoma. 
D’yakova, A.M.; Stefani, N.V.; Senokosov, N.I.; Berdov, 
B.A. (Akademiya Meditsinskikh Nauk SSSR, Obninsk. 
Nauchno-Issledovatel’skij Inst. Meditsinskoj Radiologii). 
Radiobiologia, Radiotherapia; 22: No. 1, 90-95(Feb 1981). (In 
German). 

Metabolic changes were studied in the individual hepatic 
areas being also irradiated during radiotherapy of a gastric carcino- 
ma at stage 3-4 with unequally high doses: 16-20 Gy for the left 
and 0.08-0.16 Gy for the right lobe. Hepatic tissue was used wich 
had been obtained by needle puncture of the liver after the end of 
preirradiation. The radiation exposure effected independently of the 
dose an increase in activity of the whole analyzed group of fer- 
ments, the activation values obtained for glutamate dehydrogenase, 
aspartate aminotransferase and cholinesterase significantly differing 
from the control. The comparison of fermentative activation extent 
in the right and left hepatic lobe yielded a complete qualitative and 
quantitative identity of these characteristics. The glycogen content 
in the liver unequivocally depended on the radiation dose. The gly- 
cogen amount increased in the left hepatic lobe compared to the 
control, but did not change in the right lobe. The changes occur- 
ring after irradiation are considered as the consequence of an imme- 
diate radiation effect on the hepatic tissue. 


23398 Radioresistance of immunized animals in internal 

irradiation. Kal'nitskij, S.A.; Ponomareva, T.V.; Shubik, 

V. 7 (Nauchno-Issledovatel’ skij Inst. Radiatsionnoj Gi- 

gieny a xy (USSR)). Radiobiologia, Radiotherapia; 22: 
o. 1, 83- eb 1981). (In German). 


The influence of an immunization with bacterial vaccines 
and anti I globulin on the radioresistance of raceless 
white mice was studied. In the vaccinated animals a higher survival 
rate and duration of life, a better general condition and a better 
curve of weight and stronger physical stamina were stated com- 
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pared to the merely irradiated mice. The higher radioresistance is 
ascribed to the stimulation of cellular and humoral factors of the 
unspecific protection against infection, to the repair of the 
lymphoid tissue of the immunized animals and to the decrease in 
autosensibilization. 


23399 Effect of “°Ca on the intestine of Indian desert 
gerbil (Meriones hurrianae, Jerdon). Gupta, N.K.; Kumar, 
A. (Himachal Pradesh Univ., Simla (India). Dept. of Bio- 
sciences). Radiobiologia, Radiotherapia; 22: No. 1, 105- 
112(Feb 1981). 

Indian desert gerbils (Meriones hurrianae, Jerdon) were 
given “Ca intraperitoneally at the doses of 0.5 and 1.0 wCi/g. b.wt. 
The animals were autopsied at the intervals of 1, 3, 5, 7 and 14 d 
following their treatment with the isotope. The animals did not 
show any discernible symptoms of radiation sickness characteristi- 
cally seen in case of GI syndrome. The intestine (jejunum) shows 
maximum damage at 3 d posttreatment. The changes include inhib- 
ited mitosis, chromatolysis and vacuolation of crypt nuclei, shorten- 
ing of villi, ie. decrease in the number of cells per villus, decrease 
in the number of goblet cells, hyperemia and lymphocytic infiltra- 
tion. The cells lining the apical parts of villi show less or no 
damage. The Paneth’s cells lose their property of staining. At day 5 
posttreatment, a trend towards normalization is observed. However, 
relapse of damage is observed at 7 d posttreatment and near normal 
structure of the intestine is seen at the last interval studied i.e. 14 d 
posttreatment. The response of the intestine is dose dependent. 


23400 Comparative litter and reproduction characteristics 
of mouse populations for 82 generations of X-irradiated male 
progenitors. Spalding, J.F.; Brooks, M.R.; Tietjen, G.L. (Los 
Alamos Scientific Lab. , NM). Proceedings of the Society for 


= Biology and Medicine; 166: No. 2, 237-240(Feb 
1981). 


Male mice have been exposed to 200 rad of X rays (acute 
whole-body exposures) for 82 consecutive generations. Compara- 
tive studies on the reproductive capacity of two sublines (H2x and 
H26) from the X-ray exposed line with the control line with no ex- 
posure to ionizing radiation above background were done. Irradiat- 
ed line H2@ mice were significantly affected by 82 generations of 
X-ray exposure. However, irradiation line H2x mice were no differ- 
ent than control line mice. 


23401 Mutagenicity of irradiated solutions of nuclei acid 
bases and nucleosides in Salmonella typhimurium. Wilmer, J. 
(Instituut voor Toepassing van Atoomenergie in de Land- 
bouw, Wageningen (Netherlands)); Schubert, J. (Maryland 
Univ., Baltimore (USA). Dept. of Chemistry). Mutation Re- 
search; 88: 337-342(1981). 

Solutions of nucleic acid bases, nucleosides and a nucleotide, 
saturated with either N2, N2O or O2, were irradiated and tested for 
mutagenicity towards Salmonella typhimurium, with and without 
pre-incubation. Irradiated solutions of the nuclei acid bases were all 
non-mutagenic. Irradiated solutions of the nucleosides showed mu- 
tagenicity in S. typhimurium TA100 (pre-incubation assay). Gener- 
ally, the mutagenicity followed the order: NxO > Nz > Os. The 
results show that the formation of mutagenic radiolytic products is 
initiated by attack of mainly solutions of the nucleotide thymidine- 
5'-monophosphate, no mutagenicity could be detected. 


23402 Mutagenesis at the ad-3A and ad-3B loci in ha- 
ploid UV-sensitive strains of Neurospora crassa. Pt. 3. Com- 
parison of dose-response curves for inactivation and mutation 
induced by y-rays. Schuepbach, M.E.; de Serres, F.J. (Na- 
tional Inst. of Environmental Health Sciences, Research 
Triangle Park, NC (USA)). Mutation Research; 81: 49- 
58(1981). 

‘y-tay-induced inactivation and induction of mutations at the 
ad-3A and ad-3B loci of Neurospora crassa have been compared 
among 6 different UV- sensitive strains and a standard wild-type 
strain. The 6 strains show varying degrees of sensitivy to y-ray-in- 
duced inactivation, with the relative sensitivy at 37% survival being 
uvs-6 > upr-1 > uvs-2 UE uvs-3 > wild-type > uvs-5 > uvs-4. 
Studies on the induction of ad-3 mutants by y-rays show that when 
the dose-response curves (expressed in terms of ad-3 mutants 
among the surving colonies) of the UV-sensitive strains are com- 
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pared with wild-type, the excision-repair-deficient mutants uvs-2 
and upr-1 exhibit enhanced ad-3 mutant frequencies, uvs-3 exibits 
reduced ad-3 mutant frequencies whereas both uvs-4 and uvs-5 
show lower mutant frequencies than wild-type. 


23403 Genetic omy of low chronic doses of y-irradia- 
tion on the waxy locus of barley. Faure, F.; Delpoux, M. 
(Toulouse-3 Univ., 31 (France). Service de Bo ue et 
PN gy Dalebroux, M.A. (Institut National de Re- 
cherches momiques (INRA), 21 - Dijon (France). Sta- 
tion d’Amelioration des Plantes). Mutation Research; 81: 59- 
62(1981). 

Barley plants, variety Monlon, were grown in the natural 
site of the French C.E.A. at Cadarache. The plots were placed at 
various distances from a Cs-137 source, so that the dose rates were 
2 x 10~* (control), 0.25, 0.50, 0.75 and 1.00 rad/h. The genetic ef- 
fects of radiations were measured as frequencies of waxy mutant 
pollen grains. The response was linear, in agreement with previous 
findings on the a*1/a; a*2/ae system of tobacco grown under simi- 
lar conditions. 


23404 Meiotic micronuclei induced by X-rays in early 
spermatids of the rat. Laehdetie, J.; Parvinen, M. (Turku 
Univ. (Finland). Dept. of Anatomy). ” Mutation Research; 81: 
103-115(1981). 

In mutagenicity studies a rapid detection of chromosomal 
damage in mammalian germ cell would be very valuable. Encour- 
aged by the usefulness of the bone-marrow micronucleus test, we 
applied an analogous method to the assay of micronuclei induced 
during meiotic reduction divisions in the adult male rat by X-irra- 
diation. The micronuclei were observed in early post-meiotic cells 
which were enriched using a transillumination phase-contrast mi- 
croscopic method. The frequency of micronuclei was scored at var- 
ious dose levels and at various time intervals. The results indicate a 
linear increase in the frequency of micronuclei 24 h after X-irradia- 
tion with doses of 0, 10, 50, 150, 300, and 600 rad. The highest fre- 
quency of micronuclei was observed after 900 rad whereas lower 
frequencies were found after 1200 rad. The lowest dose giving a 
statistically significant increase above the control level was 50 rad. 
The stage of meiosis showed different sensitivities to the chromo- 
some-breaking action of X-rays. The maximal incidence of micronu- 
clei was found 18 h after irradiation which was considered to re- 
flect the great radiosensitivity of diakinesis-metaphase I. The anes- 
thetized group of control animals showed a slightly higher frequen- 
cy of micronuclei than the non-anesthetized controls. Potentials of 
the new method for mutagen testing are discussed. 


23405 Health peta Cametery (UK). —— 
Martin, E.B.M. (Kent Univ., Canterbury 

Wales; P.J.F. Griffiths for AURPO (1981). “0p. D caalable 
from P.J.F. Griffiths, Dept. of Chemistry, University of 
Wales Institute of Science and Technology, King Edward 
Avenue, Cardiff, price Pound2.00. 

The monograph is concerned with the safety and handling of 
tritium, particularly in a university environment. Chapters are in- 
cluded on units, safety standards, tritium in the body, derived limits 
for contamination, monitoring, designation of workers, dosimetry, 
classification of workers, safety precautions, accidents and decon- 
tamination, waste di , uses and the attitude of the general 
public. A bibliography of 104 references is also included. 


23406 Thyroid uptake of Thallium and its control by 
TSH. Maayan, M.L.; Volpert, E.M.; Fine, E.J.; Eisenberg, 
J.; Lopez, E.M.; Dawry, F.P. (Nuclear Medicine Service, 
Veterans Administration Medical Center, Brooklyn, N.Y. 
USA). Acta Endocrinologica; 97: 461-465(1981). 

Patients injected with ™'*Thallium (Tl) for myocardial 
scanning present good thyroid visualization. Determinations in mice 
injected with 'T1 indicated a high thyroid/serum concentration 
ratio (T/S). The 7'T1 biological half life (t1/2) in serum (30-135s) 
was much shorter than in thyroid (53-55 h) for human subjects and 
experimental animals. The 1 h 7°'Tl T/S ratio was comparable to 
that of '*"I and super(99m)Tc, indicating presence of a gradient for 
201T] also. Increase of endogenous TSH induced by propylthioura- 
cil led to a significant rise in T/S for super(99m)Tc, ‘*I and TI, 
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whereas TSH inhibition by feeding I-thyroxine led to decrease in 
T/S for super(99m)Tc and *"*T1. In vitro thyroid/medium concen- 
tration ratio (T/M) of super(99m)Tc and **T1 was decreased after 
20’ incubation with ouabain, an inhibitor of the Na*,K*, activated 
ATP-ase. However, perchlorate in vitro or in vivo failed to dimin- 
ish the "Tl T/M ratios or to affect the tl/2 of *TI in human 
subjects, whereas T/M of "Tl was depressed by KCI addition to 
the medium. 


23407 Radiation effects of incorporated radionuclides. 
Ivanov, A.E.; Kurshakova, N.N.; Shikhodyrov, V.V. pp 
144-249 of Patolo, ay anatomiya luchevoj_bolezni. 
Moscow, USSR; Meditsina (1981). (In Russian) 

The general characteristics of the biological effect of incor- 
porated radioactive substances and particular changes in tissues in 
the case of injury with *°U and its decay products, Sr, **Am, 
39Py, Ce, 1], 2°Po, 87Cs, are presented. A comparative anal- 
ysis of peculiarities of histodistribution and structural changes 
taking place when radioactive substances penetrate directly in 
blood and respiratory organs, is given. In this connection, special 
attention is paid to patho- and histogenesis of the radiation lung 
cancer. 


Effect of high doses of gamma-irradiation on 
pone of Hymenolepis diminuta. Christie, P.R.; Moqbel, R. 
(Glasgow Univ. (UK). Wellcome Labs. for Experimental 
Parasitology). Journal of Helminthology; 54: No. 4, 267- 
269(Dec 1980). 

The effects of gamma irradiation of Hymenolepis diminuta 
cysticercoids on subsequent development into adult tapeworms 
were characterized. Up to 25 Krad irradiation had no demonstrable 
effect on the viability of the worms in mouse intestine but worm 
size decreased as the radiation dose increased. 35 Krad was com- 
pletely effective in suppressing growth while not affecting the via- 
bility of the parasites. Survival of 35 Krad irradiated and non-irra- 
diated worms was determined over a longer period in untreated 
and cortisone-treated mice. In all four groups, recovery was essen- 
tially 100% 6 days post infection. In untreated mice, non-irradiated 
worms had largely been expelled by the mice by 9 days post infec- 
tion whereas the irradiated worm loss was not complete until day 
21. Treatment with cortisone totally suppressed expulsion of irradi- 
ated and non-irradiated worms up to at least day 21. This suggests 
that the irradiated worms were being expelled from normal mice by 
a mechanism similar to that causing immune expulsion of normal H. 
diminuta. 


Synergistic interactions of various doses of diethyl- 
stilbestrol and x irradiation on neoplasia in female 
ACI rats. Stone, J.P.; Holtzman, S.; Shellabarger, C.J. 
(Brookhaven National Lab., Upton, NY). Cancer Research; 
40: 3966-3972(Nov 1980). Contract AC02-76CH00016. 

It has been shown that DES will interact synergistically 
with either x-irradiation or neutron irradiation for the production of 
MAC in female ACI (AxC or Irish) rats. In both of these studies, 
the DES treatment was the same, a single compressed pellet of 5 
mg DES mixed with 15 mg cholesterol implanted s.c. into each rat. 
The present study was undertaken to investigate the relationship 
between the dose of DES and the synergistic interaction with x- 
irradiation for MAC production. DES-induced increases in plasma 
prolactin were also studied since the MAC response to DES treat- 
ment (5-mg pellet) in the female ACI rat has been associated with 
the induction of mammotrophic pituitary tumors and very high 
levels of circulating prolactin. 


23410 Problems in experimental radiation therapy of 
autochthonous 


chemically induced mouse tumor. Tanooka, H. 
(National Cancer Center, Tokyo (Japan). Research Inst.). 
a Rinsho; 26: No. 13, 1419-1424(Oct 1980). (In Japa- 
nese 

Autochthonous tumors produced by subcutaneous injection 
of 3-methylcholanthrene in mice were subjected to treatment by 
single X-irradiation. Tumors, fibrosarcomas, showed recurrence 
after temporary regression even with doses up to 7.5 Krad. To the 
contrary, tumor transplants from the same source were cured by ir- 
radiation [TCDso (120 days) = 4.4 Kard]. Spontaneous mouse 
mammary tumors reported in literatures are also curable with a 
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similar TCD value. The critical problem in treatment of chemically 
induced tumors whether the observed recurrence is due to true re- 
currence of radioresistent tumor cells or to induction of a new 
second tumor was discussed. 


tal abnormalities of the vitreous in 


guc 3 
AL, i (epan). ‘recalty of Medicine). Ni pon Ganka 
No. 10, 1497-1504(Oct 1980). (In Ja 

bo 

Eye abnormalities in mouse fetuses caused by irradiation of 
X-rays alone, or simultaneous irradiation of X-rays and ultrasound 
on day 7 of gestation were histologically studied on day 18 of ges- 
tation. Developmental abnormalities of the vitreous were examined 
in the present experiment, and the following results were obtained. 
1. Developmental abnormalities of the vitreous were observed in 23 
fetuses, and unilateral cases were 15 of 23 fetuses. In 31 eyes with 
these abnormalities, much more abundant mesenchymal tissue of 
components of primary vitreous was found in the retrolental vitre- 
ous cavity than in the normal eyes. 2. The above 31 eyes were also 
accompanied by a variety of ocular abnormalities such as mi- 
crophthalmia, faulty closure of the fetal fissure, aplasia and hypo- 
plasia of the optic nerve, goniodysgenesis, and corneolenticular ad- 
hesion. Complications observed to be associated with developmen- 
tal abnormalities of the vitreous were lens abnormalities, retinal 
traction and fold, fibrovascular anastomosis between mesenchymal 
tissues of the chamber angle and vitreous cavity, retinal rosette, and 
anomalies of the optic nerve head. 3. The histological findings of 17 
eyes corresponded to anterior persistent hyperplastic primary vitre- 
ous (PHPV) encountered clinically, those of 3 eyes to posterior 
PHPV, those of 6 eyes to mixed type of both anterior and posterior 
types, and those of 5 eyes to PHPV of the optic nerve head. In 3 
bilateral cases, the type was different for either eye. 4. From these 
results, it was considered that the pathogenesis of PHPV of Reese 
and congenital retinal fold of Mann consists of the maldevelopment 
of the components of the primary vitreous, and that the type of 
defect depends on the portion involved and the degree depends on 
the time at which the maldevelopment occurs. 


23412 Case immunologically disturbed by thorotrast-in- 
duced hepatoma. Boku, S.; Kato, M.; Okuyama, T.; Ma- 
suzawa, Manabu; Matsuo, S. (National Osaka Hospital 
(Japan)). Kanzo; 21: No. 10, 1379-1389(Oct 1980). (In Japa- 
nese). 

A case, 57 years old man, with thorotrast-induced hepatocel- 
lular carcinoma was reported. Thorium deposits in the reticuloen- 
dothelial tissues have the hazardous radiation effects on those tis- 
sues forever. In this case, the mean thorium amount in the spleen 
was 28.4% and the mean activity ratio of Ac-228 to Th-232 was 
0.948. These values were much different from those reported by 
Kato in 1968. The ratio of T-cell to T.B. population decreased and 
PPD and PHA intradermal! skin test were negative. Plasma cells in 
bone marrow increased and IgG was 4 g/dl. In these immunologi- 
cal studies it was supposed that T-cell function was impaired and 
B-cell function, especially IgG fraction was stimulated. 


23413 Influence of x-irradiation on pharyngeal induction 
in the Planarian, Dugesia japonica japonica. Asai, E. (Kan- 
azawa Medical Univ., Ishikawa (Japan). Coll. of Liberal 
Arts). Dobutsugaku Zasshi: 89: No. 3, 220-226(Sep 1980). (In 
Japanese). 

Pharyngeal formation was examined in cases where normal 
or X-irradiated head pieces were transplanted into the postpharyn- 
geal region of normal or irradiated worms. Transplantation experi- 
ments were carried out in four different combinations of hosts and 
grafts: (1) normal host and graft (control), (2) normal host and irra- 
diated graft, (3) irradiated host and normal graft, (4) irradiated host 
and graft. In the first experiment, well developed pharynges were 
formed in the areas both anterior and posterior to the graft on the 
14th day after transplantation. In the second experiment, formation 
of new pharynges was delayed compared with that in the first 
group. In the third experiment, only one pharynx developed in the 
area posterior to each graft in most cases. In the last experiment, no 
new pharynx appeared at all. From these results, the influence of 
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X-rays on factors participating in pharyngeal induction was dis- 
cussed. 


mammary carcinomas in 

irradiated tumor cells. 

. School of Medi- 

cng), rs Igaku; 32: No. 3, 321-335( 1980). (In Jap- 
anese). 

By immunization with gamma-irradiated (13,000 rad) tumor 
cells, cross-immunity between ascites carcinomas and 
among solid mammary carcinomas in C3H/He mice was studied. 
The results were as follows: (1) Two ascites mammary carcinomas 
designated MM 46 (high vitality) and MM 48 (intermediate vitality) 
were used in this experiment. The immunization with the tumor of 
high vitality (MM 46) induced strong cross-immunity against the 
challenge of the tumor of intermediate vitality (MM 48). The im- 
munization with the tumor of intermediate vitality (MM 48) in- 
duced weak cross-immunity against the challenge of the tumor of 
high vitality (MM 46). (2) Three solid carcinomas desig- 
nated MT 10 (intermediate vitality), MT 7 (high vitality) and MT 
X (the highest vitality) were used in this experiment. The immuni- 
zation with the tumor of high vitality (MT 7) induced strong cross- 
immunity against the challenge of the tumor of intermediate vitality 
(MT 10), and induced moderate cross-immunity against the chal- 
lenge of the tumor of the highest vitality (MT X). The immuniza- 
tion with the tumor of intermediate vitality (MT 10) induced mod- 
erate cross-immunity against the challenge of the tumor of high vi- 
tality (MT 7), but could not induce any cross-immunity against the 
challenge of the tumor of the highest vitality (MT X). 


23415 Delayed effects induced by nuclear fission prod- 
ucts. Vasilenko, I.Ya. Voenno-Meditsinskii Zhurnal; No. 9, 
42-46(Sep 1980). (In Russian). 

The problems of the delayed pathology induced by nuclear 
fission products (NFP) are presented. Using the materials of experi- 
mental investigations it is shown that the delayed effects induced by 
NFP present a wide range of non-carcinoma (affection of blood- 
formation tissue, cardiovascular system, neurovegetative deviations, 
thyroid gland damages, the processes of recovery etc.) and carcino- 
ma forms of pathology, blastomogenous effects being the most dan- 
gerous ones. Damages in organism that play a specific role in the 
formation of delayed pathology are considered. The question of the 
means to decrease a possibility of the delayed effects formation is 
touched upon. 


23416 Characteristics of WI-38 cells (WI-38 CT-1) trans- 
formed by treatment with Co-60 gamma rays. Namba, M.; 
Nishitani, K.; Kimoto, T. (Kawasaki Medical School, Kura- 
1980) Okayama (Japan)). Gann; 71: No. 3, 300-307(Jun 


The characteristics of WI-38 CT-1 cells, which had been 
transformed by treatment with Co-60 rays, were compared 
with those of the control WI-38 cells in order to identify param- 
eters of malignant transformation in cultures of normal human di- 
ploid cells. The transformed WI-38 CT-1 cells were different from 
the control WI-38 cells in the following respects: (1) epithelial-like 
morphology of the cells, (2) reduced serum requirement for cell 
proliferation, (3) increased colony formation in soft agar, (4) in- 
creased saturation density, and (5) resistance to the cytostatic effect 
of theophylline on cell proliferation. On the other hand, no appre- 
ciable difference was detected between the control and the trans- 
formed cells in (1) population doubling time and (2) sensitivity to 
Co-60 gamma rays. 


23417 Leukemia among a-bomb survivors dose ed in —_ 
shima city, 1971-1978. Kawakami, M.; T: 
Ohkita, T.; Hayakawa, N. (Hiroshima Univ. Yo ). R 
search Inst. for Nuclear Medicine and Biology). Hiros reel 
Igaku; 33: No. 3, 433-436(Mar 1980). (In Japanese). 

The death from leukemia among Hiroshima citizens from 
1971 to 1978 was investigated. The total number of dead citizens 
was 241, and 64 of them were a-bomb survivors. Thirty-seven of a- 
bomb survivors were exposed to a-bomb within 2 km from hypo- 
center. Seventy-seven of remaining 177 citizens were born after the 
explosion of a-bomb, but they were not children of a-bomb survi- 
vors exposed directly to a-bomb. The mortality of a-bomb survi- 
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(within 1.5 km) times that of 

center. The mortality of a-bomb survivors exposed | within 1.5 km 
was significantly high. The death risk from leukemia was signifi- 
cantly high in women. The estimated exposure dose was over | rad 
in 25 of abovementioned 37 a-bomb survivors, and it was over 10 
rad in 21 and over 100 rad in 10 of 25. Seven of 10 a-bomb survi- 
vors exposed over 100 rad were women. The age at the exposure 
was under 10 years in 1, teens in 1, twenties in 2, and over thirty in 
6. The type of leukemia was acute in 8 and chronic in 2. Both types 
were myelogenous leukemia. Five of these 10 a-bomb survivors 
died after 1976. 


Clinical study of 52 cases of monoclonal: 


(Hiroshima Univ. ( “apes ‘Ressesch Inst. for bachoar 
cine and Biology). ima Igaku; 33: No. 3, 
1980). (In Japanese). 

Clinical findings in 52 patients with monoclonal- 
pathy including 21 a-bomb survivors treated from 1962 to 1978 in 
the Dept. of Internal Medicine, Research Institute for Nuclear 
Medicine and Biology, Hiroshima Univ. The incidence of mono- 
clonal-gammopathy tended to particularly increase recently in both 
the exposed and the non-exposed. In the exposed, the age at the ex- 
aminations was high, and monoclonal-gammopathy was found in 
many women. At the first diagnosis, an increase of erythrocyte 
sedimentation rate, anemia, hyperproteinemia, and an increase of 
bone marrow plasma cells were recognized in many patients, and 
these signs were marked especially in patients having poor progno- 
sis. 


23419 Dose-response relati for ne 5 > 
ciprocal translocations in stem spermatogonia of 

Rhesus monkey (Macaca mulatta). van Buul, P.P.W. ms 
suniversiteit Leiden (Netherlands). t. of Radiation 
netics and Chemical Mutagenesis; Cohen (J.A.) Inst. voor 
Radiopathologie en Stralenbescherming, Leiden (Nether- 
lands)). Mutation Research; 73: 363-375(1980). 

The induction of reciprocal translocations in stem-cell sper- 
matogonia of the rhesus monkey (Macaca mulatta) was studied 
after testicular X-irradiation of mature males (50, 100 and 200 rad) 
or whole-body irradiation of young males (200, and 300 rad). After 
the recovery of the germinal epithelium, cytogenetic analysis was 
carried out on spermatocytes descended from irradiated spermato- 
gonia. Preparations of C-banded diakinesis-metaphase I were 
screened for translocation ions. The frequencies of aber- 
rations obtained were 0% at 0 rad, 0.36% at 50 rad, 0.86% at 100 
rad, 0.99% at 200 rad and 0.68% at 300 rad, suggesting a humped 
dose-response relationship. There was no evidence for the contribu- 
tion of a quadratic component to the yield in the lower dose range. 
A comparison of these results with those obtained for other mam- 
mals by a number of investigators shows that the frequencies of 
translocations in the rhesus monkey are much lower than those 
published for most other mammalian species. 


23420 Influence of the wavelength of ultraviolet radiation 
on survival, mutation induction and DNA repair in irradiated 
Chinese hamster cells. Pog: B.; Reynolds, R.J.; Kottenha- 
a, so A.; Lohmann, | oo “3 M. (Nederlandse 
e ganisatie a 
Natuurwetenschappelijk Onderzoek, Ris wijk. Medi 
logical Lab.). Mutation Research; 72: 49 SSOSCI980). 

Chinese hamster ovary cells were used to compare the cyto- 
toxicity and mutagenicity of far-UV radiation emitted by a low- 
pressure mercury, germicidal lamp (wavelength predominantly 254 
nm) with that of near UV radiation emitted by a fluorescent lamp 
with a continuous spectrum (Westinghouse Sun Lamp), of which 
only the radiation with wavelengths greater than 290 nm or greater 
than 310 nm was transmitted to the cells. The radiation effects were 
compared on the basis of an equal number of pyrimidine dimers, 
the predominant lesion induced in DNA by far-UV, for the induc- 
tion of which much more energy is needed with near-UV than with 
254-nm radiation. The numbers of dimers induced were determined 
by a biochemical method detecting UV-endonucl ptible 
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sites. The equivalence of these sites with pyrimidine dimers was es- 
tablished, qualitatively and quantitatively, in studies with enzymic 

ivation in vitro and chromatographic analysis of dimers. 
On the basis of induced dimers, more cells were killed by UE 310- 
nm UV than by UE 290-nm UV; both forms of radiation were 
more cytotoxic than 254-nm UV when equal numbers of dimers 
were induced. Moreover, 5-6 times as many mutants were induced 
per dimer by UE 310-nm UV than by UE 290-nm UV; the latter 
appeared approximately as mutagenic as 254-nm UV. The differ- 
ences in lethality and mutagenicity were not caused by differences 
in repair of dimers: cells with an equal number of dimers induced 
by either 254-nm or near-UV showed the same removal of sites sus- 
ceptible to a UV endonuclease specific for dimers, as well as an 
identical amount of repair replication. The results indicate that 
near-UV induces, besides pyrimidine dimers, other lesions that 
appear to be of high biological significance. 


23421 Radiation-induced meiotic autosomal non-disjunc- 
tion in male mice. The effects of low doses of fission neutrons 
ae Sam to ete 1 at FS 6 eee 

tion heterozygote. Nijhoff, J.H.; Boer, P. de (Landbou- 
whogeschool Wageningen (Netherlands). Dept. of Genet- 
ics). Mutation Research; 72: 431-446(1980). 

Male mice, heterozygous for the Rb(11.13)4Bnr transloca- 
tion, were irradiated for 14.5 min with either a dose of 15-rad fis- 
sion neutrons or 60-rad X-rays. Animals of this karyotype are 
known to show high levels of spontaneous autosomal non- disjunc- 
tion (20-30%) after anaphase I. The effects of the irradiation on this 
process were determined after 2 and 3 h in air-dried preparations. 
The length of the period from the end of meiosis I till the end of 
meiosis II was assessed autoradiographically, with the aid of cells 
showing a labelled Y chromosome only and appeared to last less 
than 3 h. Inter-mouse variation with regard to the duration of the 
period last premeiotic S-phase till diakinesis/metaphase I prevented 
a more accurate estimate. On the basis of this 3-h datum, the in- 
duced effects were studied at intervals of 2 and 3 h after the start 
of the irradiation. The influence of irradiation was assessed by scor- 
ing: (1) univalents in primary spermatocytes, (2) deletions, aneu- 
ploid chromosome counts and precocious centromere separation in 
secondary spermatocytes, and (3) chromatid gaps and breaks in 
both cell types. Both radiation types induced comparable levels of 
chromosomal damage. A neutron X-rays RBE value for these pa- 
rameters was calculated to be 5.4 for the MI stage and 3.3. for the 
MII stage. The significantly higher incidence of cells showing 
damage at MII than at diakinesis/MI is not believed to indicate a 
difference in radiation sensitivity, but is believed to be merely the 
consequence of the different chromosomal processes taking place 
during the irradiation-fixation time interval. 


23422 Comparison of some hematological parameters of 
residents consuming “normal” and Ra-contaminated tap- 
water. Bojtor, I.; Gidali, J.; Feher, I.; Folkmann, Zs. (Orsza- 
gos Frederic Joliot-Curie Sugarbiologiai es Sugaregeszse- 
Kutato Intezet, Budapest (Hun ary)); Toth, A. 
Mavens Ercbanyaszati Vallalat, Pecs II ungary)). Egesz- 
segtudomany; 24: No. 3, 223-235(1980). (In Hungarian). 

The **Ra content of the water varied between 11 and 210 
mBq/1, while the ***Rn content ranged between 3.7 and 114.7 Bq/1. 
Because of the inconstant mixing of waters originating from differ- 
ent sources it was not possible to estimate the mean body burden. 
The number of leucocytes, neutrophil granulocytes and monocytes 
was significantly lower, whereas the number of reticulocytes was 
significantly higher in the population consuming radioactive water 
than in the control population. 


23423 Escherichia coli photoreactivating enzyme: purifi- 
cation and Snapka, R.M.; Sutherland, B.M. Bio- 
chemistry; 19: No. 18, 4201-4208(1986). 

Researchers have purified large quantities of Escherichia coli 
photoreactivating enzyme to apparent homogeneity and have stud- 
ied its physical and chemical properties. The enzyme has a molecu- 
lar weight of 36,800 and a S/sub 20,w/® of 3.72 S. Amino acid anal- 
ysis revealed an apparent absence of tryptophan, a low content of 
aromatic residues, and the presence of no unusual amino acids. The 
N terminus is arginine. The purified enzyme contained up to 13% 
carbohydrate by weight. The carbohydrate was composed of man- 
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nose, galactose, glucose, and N-acetylglucosamine. The enzyme is 
also associated with RNA containing uracil, adenine, guanine, and 
cytosine with no unusual bases detected. 


23424 Alpha particles versus con radiotherapy to 
the pituitary region: a comparison of risk-benefit. Linfoot, 
J.A. Clinical Neurosurgery; 27: 83-98(1980). Contract W- 
7405-ENG-48. 

At the present time there are no prospective controlled stud- 
ies or comparative studies on the effectiveness of the various moda- 
lities of pituitary treatment-surgery and photon and alpha particle 
pituitary irradiation. In this review the results of alpha particle pitu- 
itary irradiation (APPI), initiated at the Donner Laboratory and 
Donner Pavilion at the Lawrence Berkeley Laboratory, University 
of California, Berkeley, and the results of conventonal photon irra- 
diation (gamma or x-rays) will be presented. In general it has been 
established that the effects of photon therapy are related to the size 
of radiation field, type of isodose curve, total radiation dose (rads), 
duration of therapy, and rads delivered per fraction. Minor compli- 
cations of photon therapy included epilation of the scalp and, occa- 
sionally, mild headache. In the past few years there has been a 
trend to reduce the total radiation dose as well as the dose per frac- 
tion. Finally, in photon therapy, large fields are utilized, involving a 
large volume of tissue. In contrast, alpha particle pituitary irradia- 
tion utilizes a pencil-shaped beam which is made to fit the contour 
of the sella turcica. The dose to the skin and peripheral portions of 
the brain is minimal, and no epilation occurs. 


23425 Photochemistry of 5-bromouracil and 5-iodouracil 
in DNA. Hutchinson, F.; Koehnlein, W. pp 1-42 of Pro 

in molecular and subcellular biology. Volume 7. 

F.E.; Kersten, H.; Kersten, W.; Szybalski, W. Berlin, Ger- 
many; Springer-Verlag (1980). 

Of the synthetic bases which may be incorporated in DNA, 
two of the most interesting are the thymine analogs, 5-bromouracil 
and 5-iodouracil. DNAs containing these bases have a number of 
altered properties which have been used to advantage by molecular 
biologists. This review summarizes the photochemistry of these 
compounds. It interprets the biological effects of ultraviolet light 
on cells, viruses and DNA containing these analogs in terms of the 
photochemical reactions. This review also covers ways in which 
the altered photochemical properties of DNA containing these ana- 
logs have been used as tools to study a variety of biological proper- 
ties. It also discusses other properties of DNA containing the ha- 
louracils which may be related to the photochemical reactions. 


23426 Induction, rae and modulation of radiation 
induced oncogenesis in vitro in diploid human and rodent 
cells. Borek, C. (Columbia Univ., New York, NY). pp 509- 


516 of Carcinogenesis: fundamental mec and ‘<7 
ronmental effects. Pullman, B.; Ts’o, P.O.P.; Gelboin, H. 
(eds.). Amsterdam, Netherlands; D. Reidel Publishing Co. 
(1980). Contract AC02-78EV04733. 

Techniques developed to identify radiation induced oncogen- 
esis in cultured rodent cells have enabled the qualitative and quanti- 
tative assessment of the oncogenic potential of radiation and the 
identification of factors which modulate these events. Because of 
the relevance to estimating human cancer risk development of anal- 
ogous systems using diploid human cells is of great importance. Re- 
cently we have shown for the first time that human diploid cells 
can be transformed in vitro by x irradiation into malignant cells 
which give rise to tumors in animals. The frequency of human cell 
transformation is lower compared to that observed in animal cells 
given the same dose. 


23427 Low-dose radiation hazard. Rossi, H.H. (Columbia 
Univ., New York, NY). pp 11-12 of IEEE 1980 annual con- 
ference on nuclear and space radiation effects. Ithaca, NY; 
Cornell University (1980). Contract AC02-78EV04733. 

From IEEE 1980 annual conference on nuclear and space 
radiation effects; Ithaca, NY, USA (Jul 1980). 

The health hazards of low doses of ionizing radiation are re- 
viewed briefly. Radiation risk estimates for carcinogenesis are based 
on epidemiological data from three populations: patients, workers 
who are professionally exposed, and atomic bomb survivors. The 
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difficulties of interpreting dose-response relationships are discussed. 
(KRM) 


23428 Comparison of sensitizers in vitro. Hall, E.J.; 
Astor, M. pp 186-190 of Radiation sensitizers. New York, 
NY; Columbia University (1980). Contract EP-78-S-02-4733. 

Clinical trials of misonidazole are already well underway, 
but no definitive conclusions are likely for several years. Mean- 
while, attention in the laboratory is directed toward identifying or 
synthesizing alternative compounds, which equal misonidazole in 
radiosensitizing efficiency, while at the same time exhibiting less 
troublesome side effects. Two of the most promising contenders are 
desmethylmisonidazole and SR 2508. The present communication 
describes experiments with cells cultured in vitro designed to com- 
pare the properties of misonidazole with these two potential re- 
placements. 


23429 Effects of misonidazole on the ultrastructure of 
mammalian cells cultured in vitro. Roizin-Towle, L.; Roizin, 
L.; Hall, E.J.; Liu, J.C. pp 444-449 of Radiation sensitizers. 
New York, NY; Columbia University (1980). Contract EP- 
78-S-02-4733. 

The mechanism whereby misonidazole radiosensitizes hy- 
poxic cells is well understood, but the same is not true of its cyto- 
toxic action. The experiments reported here were designed to in- 
vestigate the way in which misonidazole interacts with cellular or- 
gannelles by an electron microscopic study of aerated and hypoxic 
cells treated with the drug. 


23430 Arsen, of the 3. trace element sympo- 
sium, Anke, M.; Schneider, H.J.; Brueckner, C. (eds.). Jena, 
Germany; _ Friedrich-Schiller-Universitaet (1980). vp. 
(CONF-8007113—). 
From 3. trace element symposium; Jena, German Democrat- 
ic Republic (7 Jul 1980). 
Individual papers are abstracted separately for the data base. 


23431 Genetic effects of strong magnetic fields in Droso- 
phila melanogaster. II. Lack of interaction between homoge- 
neous fields and fission neutron-plus-gamma radiation. Kale, 
P.G.; Baum, J.W. (Brookhaven National Lab., Upton, NY). 
Environmental Mutagenesis; 2: 179-186(1980). 

Anticipated use of extremely large magnets in future, con- 
trolled thermonuclear reactors and occasional exposures in various 
occupational and research environments both require that biological 
effects of these fields be investigated. The genetic effects of high 
magnetic field intensities ranging from 13,000 to 37,000 G, using 
Drosophila melanogaster have been investigated. Results from these 
experiments provided no evidence of a statistically significant in- 
crease in the frequency of sex-linked, recessive, lethals in adult 
Drosophila males. However, since ionizing radiation - both gamma 
and neutron - also may be present in the vicinity of controlled ther- 
monuclear reactors and high-energy accelerators, it is important to 
test for possible interaction (synergistic or antagonistic) between ra- 
diation and magnetic field effects. Such interaction was studied by 
Close and Beischer for mean life span and by Mittler for sex-linked 
recessive lethals, using low magnetic field intensities and short ex- 
posure periods in these experiments, much longer exposures, strong- 
er fields, and a combination neutron and gamma radiation exposure 
are employed. 


23432 Study of a phase transition in dipalmitoy] lecithin 
membranes by positron annihilation. Tanaka, H.; Shimizu, H. 
(Tokyo Univ. (Japan). Faculty of Pharmaceutical Sciences); 
Tanigawa, S.; Hinode, K.; Owada, N. pp 343-346 of Yo- 
denshi shometsu. Hasi ok. ae Pa Univ. of Tokyo 
ow Faculty of aoe, a alia K. (eds.). 
dai, Japan; Japan Seat. of Metals (197 

From 5. international conference on , ae annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


23433 (AECL—6958, pp 325-326) COLDOSE: A com- 
puter code to assess collective doses from airborne radionu- 
clides. Gerdingh, R.F. (Atomic Energy of Canada Ltd., 
Sheridan Park, Ontario. Power Projects B. [nd]. Dep. NTIS 
(US Sales Only). 
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From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 


5602 Thermal Effects 


REFER ALSO TO CITATION(S) 21576 


23434 (DOE/EV/14377—6) Effects of cyclic temperature 
on larvae of marine invertebrates. 


Progress January 
15, 1981-January 14, 1982. Costlow, J.D. Univ., 
Beaufort, NC (USA). Marine Lab.). 16 1981. Contract 
AS05-76EV 14377. 34p. NTIS, PC A03 AOl. Order 
Number DE82004632. 

The effects of constant and cyclic temperatures on the larval 
development of several crustaceans, molluscs and polychaetes have 
been studied. Survival, duration of development and the appearance 
of morphological abnormalities were investigated. The experimental 
temperatures were: constant temperatures at 15, 20, 25, 30 and 
35°C; cyclic temperatures of equal periodicity (COEP) at 15-20, 22- 
27, at 25-30 and 30-35°C; and five cycles of unequal periodicity 
(COUP) at 15-20 and 30-35°C. Experimental salinities ranged from 
5 to 40°%o depending on the species used. Growth studies indicated 
that growth is precisely regulated in crustacean larvae and that 
cyclic temperatures act as a perturbation on growth regulation. 
Newly hatched larvae were exposed to either a cyclic temperature, 
a constant temperature, or some combination of the two. In larvae 
exposed to cyclic temperatures, cumulative growth was significant- 
ly inhibited. Also, the specific growth rate (anti R) of larvae in the 
cyclic temperature regime was found to oscillate with decreasing 
amplitude around the anti R of the larvae exposed to constant tem- 
peratures. This oscillatory pattern has been observed in a wide vari- 
ety of self-regulating systems. Evidence is presented to demonstrate 
that this regulatory mechanism also adapts to long-term exposure to 
cyclic temperatures. These findings increase our understanding of 
how larvae cope with and adapt to changing environmental tem- 
peratures. More significantly, the mechanism could provide a sensi- 
tive tool for estimating the effects of specific environmental distur- 
bances on fitness. Progress is being made in understanding the bio- 
chemical processes underlying this growth regulating mechanism. 


23435 (SRO—819-12, pp — Environmental stress 
assessment program. Adriano, D.C.; Brisbin, I.L.; Gidea 
J.W. Aug 1981. NTIS, PC A08/MF AOl. Order Number 
DE82007710. 

In Savannah River Ecology Laboratory, University of Geor- 
gia, annual report. 

Research progress is reported in sections entitled: Savannah 
River Plant (SRP) studies provide general models for thermal re- 
search; in vivo studies of thermal stabilities of cattail isozymes 
reveal interspecific differences; thermal regimes in Par Pond have 
little effect on micronutrient uptake by cattails; continued tree kill 
in the SRP swamp may have an adverse impact on the swamp’s 
cooling capabilities; Par Pond provides understanding of complex- 
ity of lake ecosystems affected by thermal effluents; temperature af- 
fects size, species distribution, and emergence date of dragonfly 
larvae; the midge subcommunity in Par Pond maintains relative in- 
tegrity across a multi-faceted environmental gradient; temperature 
does not alter contribution of predators to community stability; 
habitat affects enzyme activity levels in natural populations of 
Gambusia affinis; studies of large-mouth bass in Par Pond system 
reveal lipid cycles; long-term turtle research provides information 
on survivorship and longevity; data on SRP watersnakes contribute 
to understanding of sexual dimorphism in animals; terrestrial drift 
fences and pitfall traps prove to be an effective technique for quan- 
titative sampling of animal populations; and, Steel Creek targeted 
for environmental assessment. (JGB) 


5603 Chemicals Metabolism And Toxicity 


REFER ALSO TO CITATION(S) 20838, 20868, 20879, 22022, 22023, 22024, 
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22028, 22029, 22034, 22035, 22036, 22627, 22643, 23107, 23112, 23113, 23136, 
23170, 23171, 23173, 23185, 23190, 23191, 23192, a 23195, 23195, 23200, 
23213, 23223, 23271, 23305, 23310, 23316, 23430, 2351. 


23436 (AD-A—101849/8) Metabolism of hydrazine. Final 
report 1 Oct 79-30 Sep 80. Dost, F.N.; Broderick, D.J.; 
Krivak, B.M.; Reed, D.J. (Oregon State Univ., Corvallis 
(USA). t. of Agricultural emistry). Jun 1981. 16p. 
NTIS, PC A02/MF AOl. 

In rats exposed to atmospheric hydrazine, the log of blood 
hydrazine concentration was found to bear a more or less linear re- 
lation to atmospheric hydrazine levels. At 20-25 mg hydrazine/cu 
M, blood concentrations approached 100 nmole/ml, and were about 
2 nmole/ml at atmospheric concentrations of about 3 mg/cu M 
During exposure, blood concentrations tended to rise rather quickly 
in the first hour, then oscillated slowly around a generally constant 
level throughout six hours of exposure. Blood concentration of hy- 
drazine following a single 1 nmole/kg dose decreased with a first 
phase halftime of about 45 minutes followed by a slower decrease 
with halftime of 27 hours. Less than one percent of such doses was 
excreted in bile. In vitro reaction of 5 m molar hydrazine in whole 
blood proceeded at a rate of about .016 micromole/m1/minute or 
about 10% in 30 minutes. With higher concentrations turnover be- 
comes more rapid and can exceed the hemoglobin subunit equiv- 
alence by many fold. Extensive efforts to locate 15N/labelled uri- 
nary metabolities that would account for remaining uninventoried 
hydrazine have not yet succeeded. 


23437 (CONF-790268—, pp vp, “4 pe Dissolved 

triphosphate and its utilization free-living and 
attached Hodson, R.E.; MacCubbin, A.E.; 
Pomeroy, L.R. (Univ. of ey Athens). 1979. NTIS, PC 
A09/MF A01. Order Number DE82006958. Contract AS09- 
76EV00639. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

Concentrations of dissolved adenosine triphosphate (DATP) 
and rates of its uptake by marine bacteria in seawater from the con- 
tinental shelf and Gulf Stream off the southeastern United States 
were determined. DATP concentrations (22 to 568 ngl~') were 
highest in nearshore surface waters and at the interfaces of conti- 
nental shelf water and upwelled water from the cold wall of the 
Gulf Stream; lowest concentrations were found in surface waters 
furthest from shore and in subsurface waters. Bacterial population 
density and DATP uptake velocities were determined in order to 
calculate average per-cell rates of DATP uptake. In general, per- 
cell rates of uptake were highest in samples having the highest in 
situ concentrations of DATP and varied dramatically with small- 
scale temporal and spatial changes. Per-cell uptake by attached bac- 
terial was one to two orders of magnitude faster than that by free- 
living bacteria. This difference could be accounted for by the much 
larger average biovolume of attached bacterial cells. 


23438 (CONF-800172—(Vol.1), 114-138) Nebo 
uptake of toxic metals present in drilling fluids. 

D.W.; Liu, S.; Sommers, red ALK. Univ., 7 Tian 
IN). "1980. NTIS, PC A99/MF AOl. Order Number 
DE82003729. 

From Research on environmental fate and effects of drilling 
fluids and cuttings conference; Lake Buena Vista, FL, USA (21 Jan 
1980). 

Because drilling muds are frequently incorporated into soil 
near well sites and because little is known about the bioavailability 
of metals in drilling fluids, a greenhouse study was conducted to 
evaluate the effects of applying three water-base muds to two fer- 
tile soils on yield and metal content of Swiss chard (Beta vulgaris) 
and ryegrass (Lolium perenne L.). Two muds were prepared from 
barites low in toxic metals, whereas one drilling fluid contained a 
mixture of four barites having significant levels of Hg, Zn, Pb, Cd, 
and As. Muds were mixed with soil in 1:1 and 1:4 ratios and una- 
mended soil treatments were included as controls. Three cuttings of 
each species were produced over a four-month period and yield 
and metal concentrations in tissue were determined for each cut- 
ting. DTPA-extractable and total metals in soil were determined 
before and after cropping. Plants grown in mixtures containing 
50% Battle Mountain drilling fluids or 20% and 50% mixed barite 
mud had markedly reduced yields possibly as a result of soluble salt 
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or Na effects, Zn toxicity, and/or poor soil physical conditions. 
Application of moderate rates of low metal barite muds did not 
lower yield. The uptake of Cd, Zn, Cu, and Pb and the concentra- 
tions of the metals in plant leaves were directly related to the total 
amount of these metals in the rooting medium. This finding sug- 
gests that Cd, Zn, Cu, and Pb present in drilling fluids were, in 
part, available for plant uptake. Application to soils of drilling 
fluids prepared from low-metal barite resulted in lower metals con- 
centrations in plant leaves than was obtained with control soils. 
Mercury present in drilling fluid was not available for plant uptake. 
Extraction of drilling fluid or soil-drilling fluid mixtures with 
DTPA reagent was a satisfactory rapid test of availability of metals 
to plants. 


23439 (CONF-801103—65) Comparative health risks of 

energy production. Parzyck, D.C.; Inhaber, H. Wek Ridge 
National Lab., TN (USA)). 1980. Contract W-7405-EN' 
26. 5p. NTIS, PC A02/MF AOl. Order Number 
DE8 2. 

From IEEE nuclear science symposium; Orlando, FL, USA 
(5 Nov 1980). 

The nature of public and occupational health risks associated 
with each of the current energy technology alternatives are dis- 
cussed. Technologies including coal, nuclear, and solar are consid- 
ered in terms of health impacts per equivalent amount of energy 
produced. The discussion summarizes the impact specific to each 
technology and identifies those aspects of the various fuel cycles 
that are of greatest concern. Contrasts are drawn between various 
technological alternatives in order to put the risks associated with 
the various technologies into a common perspective. 


23440 (CONF-811103—57) Life sciences research in syn- 
thetic fuels at Oak Ridge National Laboratory. Cowser, K.E. 
(Oak Ridge National Lab., TN (USA)). 1981. Contract W- 
7405-ENG.-26. Tp. NTIS, PC A02/MF A0O1. Order Number 
DE82003964. 

From ANS winter meeting; San Francisco, CA, USA (29 
Nov 1981). 

Accompanying the development of synthetic fuel technology 
is the consideration of potential health and environmental impacts. 
The results of several recent research studies are described to illus- 
trate the benefits of the life scientist and technologist jointly explor- 
ing questions of technical feasibility, economic viability, and envi- 
ronmental acceptability. Elements of the Life Sciences Synthetic 
Fuels Program at Oak Ridge National Laboratory consist of: a 
longer-term research component concerned with the chemical, 
physical, and biological properties of hazardous or toxic materials, 
with the environmental transport and systems to control release or 
minimize exposure to such materials, and with the assessment of the 
consequences of exposures; and an applied monitoring and testing 
activity at selected field sites for technology-specific assessments. 
Examples are given of the use of research and development find- 
ings in the improvement of worker protection practices and in the 
control of potential environmental or health impacts related to coal 
conversion. 


23441 (CONF-811156—1) Cytogenetic studies in animals. 
Preston, R.J. (Oak Ridge National Lab., TN (USA)). 1981. 
Contract W-7405-ENG-26. 18p. NTIS, PC A02/MF AO1. 
Order Number DE82004103. 

From Symposium on genetic toxicology: an agricultural per- 
spective; Davis, CA, USA (1 Nov 1981). 

Some indication is provided of the types of cytogenetic 
assays that can be performed in order to indicate the clastogenic 
potential of an agent, whether the data obtained can reasonably be 
used to estimate the potential genetic or carcinogenic risk to man, 
and the possible ways in which results can be misinterpreted or 
over-interpretd. Specific guidelines for conducting cytogenetic 
assays will not be presented, because the information is available in 
the literature. 
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23442 Mae Reema ager - Specificity and mechanism(s) 
of promoter inhibitors in er Slaga, T.J.; 
Fischer, S.M.; Weeks, CE; Nelson, K.; Mamrack, M.; 
Klein-Szanto, A.J.P. (Oak Ridge National Lab., TN (USA); 
Tennessee Univ., Ridge (USA). Graduate School of 
Biomedical Sciences). 1980. y hem, W-7405-ENG-48. 34p. 
NTIS, PC A03/MF AO1. Order Number DE82002776. 

From Symposium on cocarcinogenesis and biological effects 
of tumor promoters; Elmau Castle, Klais, F.R. Germany (13 Oct 
1980). 

The mouse skin system was used as a model for the study of 
multistep chemical carcinogenesis and for bioassaying carcinogenic 
agents. The tumor initiating and promoting activities of various 
compounds were determined as well as whether the agent is a com- 
plete carcinogen. (ACR) 


23443 (CONF-8011114—, pp 55-64) Toxicity of constant 
and dilution exposures of dispersed oil for shrimp (Pandalus 
danae). Anderson, J.W.; Kiesser, S.L.; McQuerry, D.L. 
(Marine Research Lab., Sequim, WA). 1980. NTIS (US 
Sales Only), PC Al10/MF AOl. Order Number 
DE82900445. 

From International research symposium on chemical disper- 
sion of oil spills; Toronto, Canada (17 Nov 1980). 

Previous research with constant exposures of aquatic organ- 
isms to petroleum hydrocarbons showed that the product of con- 
centration and time of exposure could be used to describe the re- 
sulting mortality on a basis of total dose (toxicity index). If this ap- 
proach was valid, it should be applicable to diluting exposures, 
since integration under the exposure curve should also provide a 
value for total dose. An update on the comparative toxicity of dif- 
ferent exposure systems for a representative marine organism, the 
shrimp Pandalus danae, is given. A description of the method used 
to deliver dispersed oil at diluting concentrations is included. 


23444 (CONF-8011121—1) Introduction to formaldehyde 
toxicity. Griesemer, R.A. (Oak Rid a National Lab., TN 
(USA)). 1980. Contract W-7405-ENG-26. 5p. NTIS, PC 
A02/MF AO1. Order Number DE82004083. 

From 3. CIIT conference on toxicology; Releigh, NC, USA 
(20 Nov 1980). 

State-of-the-art of toxicity studies are reviewed with specif- 
ics for formaldehyde. (PSB) 


23445 (CONF-8011125—1) Toxicological evaluation of 
an aerosol of diesel fuel No. 2. Dalbey, W.E.; Holmberg, 
R.W.; Moneyhun, J.H.; Jenkins, R.A.; Lock, S.; Guerin, 
MLR. ” (Oak Ridge National Lab., TN (USA)). 1980. Con- 
tract W-7405-ENG-26. 19p. NTIS, PC A02/MF AO1. Order 
Number DE82004081. 

From 11. conference of environmental toxicology; Dayton, 
OH, USA (18 Nov 1980). 

Health effects from inhalation of diesel exhaust gases were 
studied to establish safe working concentrations for subchronic ex- 
posures and to ascertain whether mortality is proportional to the 
concentration and duration of a single exposure. (PSB) 


23446 (DOE/EV/03139—T1) Embryo culture in terato- 
logical surveillance and serum proteins in development. Prog- 
ress report, 1980-1981. Klein, N.W. (Connecticut Univ., 
Storrs (USA). Dept. of Animal Genetics). Sep 1981. Con- 
tract AS02-76EV03139. 15p. (COO—3139-42). NTIS, PC 
A02/MF AO1. Order Number DE82002725. 

Portions of document are illegible. 

The hypothesis that the responses of cultured rat embryos to 
a medium consisting of serum were indicative of the teratogenic ac- 
tivity of the serum as well as of the teratological risk to the orga- 
nism donating the serum has been investigated. This hypothesis ap- 
peared reasonable because, first, only a whole embryo undergoing 
rapid growth and development might possess all those events that 
have the potential of sensitivity to a teratogen. Second, maternal 
serum has generally been considered a close representation of those 
substances which might reach the developing embryo. The proce- 
dures developed by New (1978) and his associates were used for 
the isolation of head fold stage (9 1/2 days) rat embryos (with 
Reichert’s membrane removed but yolk sac and ectoplacental cone 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5603 Chemicais Metabolism And Toxicity 


left intact) and for the preparation of serum as a culture medium 
(immediate centrifugation and heat inactivation). In addition, we 
used their recommended 30 rpm culture bottle rotation and their 
changes of O2, CO: and Nz levels. All experiments have lasted 48 
hours as embryo viability was reduced after this period. The gener- 
al objective has been to evaluate and to demonstrate possible appli- 
cations of the cultured rat embryo teratogenic activity test. 


23447 (DOE/EV/04024—7) Effect of radiation-sensitive 
mutations and mutagens/carcinogens on bacterial recombina- 
tion and mutagenesis. Progress report. Matney, T.S. (Texas 
Univ., Houston (USA). Health Science Center). 1980. Con- 
tract AS05-76EV04024. 9p. NTIS, PC A02/MF AO1. Order 
Number DE82004490. 

Progress is reported in research on the effects of mutagens 
on mutations of Bacillus subtilis. (ACR) 


23448 (NLM/TIRC—81/2) Effects of environmental 
chemicals on the immune system. A selected bibli y 
with abstracts, 1969-1980. Winslow, S.G. (Toxicology Infor- 
mation Response Center, Oak Ridge, TN (USA)). Nov 
1981. Contract W-7405-ENG-26. 74p. NTIS, PC: A04/MF 
AO1. Order Number DE82004698. 

The Effects of Environmental Chemicals on the Immune 
System contains 216 bibliograhic references to the published litera- 
ture from 1969 to 1980. Each bibliographic listing contains a cita- 
tion (in alphabetical order by author), an abstract (where available), 
chemical name(s), and species used. Several indices (chemical name, 
species, and title) are provided as aids in accessing this material. 


23449 (PB—81-230955) Respiratory carcinogenicity of 
diesel fuel emissions. Shefner, A.M. (IIT Research Inst., 
Chicago, IL (USA). Life Sciences Div.). Jul 1981. 35p. 
NTIS, PC A03/MF AOl. 

The objective of this program was to evaluate the possible 
respiratory carcinogenic effects of diesel fuel emission particles and 
organic extracts of these particles in suitable animal models. Be- 
cause of our previous experience in the use of the Schreiber 
method for localized tumor induction and the rapid response time 
observed in this model with certain known direct acting carcino- 
gens it was planned to initiate our studies with this model. Subse- 
quently studies were to be initiated using the Saffiotti technique for 
intratracheal instillation of life-time effects. This report also de- 
scribes certain studies which were initiated but not completed due 
to decisions concerning program relevance and to choices made 
concerning the expenditure of available program funds. 


23450 (PB—81-231623) Sublethal metabolic responses of 
Madracis 


the hermatypic coral decactis exposed to drilling 
mud enriched with ferrochrome lignosulfonate. Krone, M.A.; 
Biggs, D.C. (Texas A and M Univ., College Station (USA)). 
Jun 1981. 75p. NTIS, PC A04/MF AO1. 

Madracis decactis corals were exposed for 17 days in labora- 
tory aquaria to suspensions of 100 ppm drilling mud spiked with 0, 
3, and 10 ppm ferrochrome lignosulfonate (FCLS). During the first 
week of exposure, these corals increased their oxygen consumption 
and ammonium excretion, relative to uncontaminated controls. 
These corals exposed to the highest enrichments of FCLS demon- 
strated the greatest increases in respiration and excretion and also 
the largest variations in respiration and excretion between individu- 
al experimental animals. Corals reached their highest average rates 
of respiration and excretion by the end of the first week of continu- 
ous exposure. Rates then decreased during the next week and, after 
a secondary increase in excretion and respiration between days 10- 
13 which was most pronounced in those corals exposed to FCLS 
enrichment, leveled off at near-initial rates by the end of the second 
week. All corals exposed to FCLS reacted by reducing their polyp 
expansion behavior, although only the two showed mass polyp 
mortality. When exposure to drill mud + FCLS was discontinued, 
respiration and excretion of surviving corals remained low and 
stable while their polyp activity returned to normal levels within 48 
hours. 
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23451 (PB—81-807406) Air pollution effects on plants. 
1974-February 1981 (citations from the American Petroleum 
Institute data base). Report * 1974-Feb 81. (National Tech- 
nical Information Service, S eld, VA (USA)). Jul 
1981. 317p. NTIS PC NO1/MF Nol. 

The bibliography cites abstracts which are concerned with 
the effects of combustion products, industrial and automotive emis- 
sions on vegetation, forestry, and agricultural crops. Also included 
are plant responses when exposed to different levels of ozone. (This 
updated bibliography contains 308 citations, 40 of which are new 
entries to the previous edition.) 


23452 Testing for tumor promoters in lathyris: 
Analysis of possible health hazards. Bissell, M.J.; Nemethy, 
E.K.; Riddle, L.; Calvin, M. (Univ. of California, meng 1 
Bulletin of Environmental Contamination and Toxicology; 
No. 6, 894-902(Dec 1981). Contract W-7405-ENG-48. 

A sensitive test system for the detection of unknown tumor 
promoters is reported. A description is given of the use of the 
system in detecting promoter activity in Euphorbia lathyris extracts 
before and after treatment with organic solvents in the preparation 
of synthetic fuels. Using both normal and ts-virus infected cells, 
tumor promoter-like activities were detected and identified as in- 
genol esters in the active fraction of the latex of E. lathyris. These 
activities were shown to be inactive after extraction of potential 
sources of fuel. Results indicate that there should be no toxicologi- 
cal dangers after mechanical harvesting and drying. This finding 
has much potential significance, both for the further processing of 
E. lathyris and for other possible sources of energy. (JMT) 


23453 Model for aerosol deposition in the human tracheo- 
bronchial region. Cheng, Y.S.; Yeh, H.C. (Lovelace Biome- 
dical and Environmental Research Inst., Albuquerque, NM). 
American Industrial Hygiene Association Journal; 42: No. 11, 
771-776(Nov 1981). Contract AC04-76EV01013. 

An aerosol deposition model in the human tracheobronchial 
tree based on impaction and sedimentation is proposed. Using this 
model, a mean deposition radius of conducting airways can be ob- 
tained from in vivo T-B deposition data or from physical dimen- 
sions of human lung casts. Agreement was found between the 
model and deposition data for three normal healthy subjects in the 
literature. Contributions of sedimentation to T-B deposition is esti- 
mated to be 42-78% at 250 cm*/sec average inspiration flow rate, 
and decreased to 8-29% at 750 cm*/sec average inspiration flow 
rate. Mean deposition radii are estimated to be 0.33 to 0.43 cm and 
correlate with pulmonary functional residual capacities. 


23454 Epithelial focus assay for early detection of car- 
cinogen-altered cells in various organs of rats exposed in situ 
to N-nitrosoheptamethyleneimine/sup 1,2,3/. Terzachi, M.; 
Nettesheim, P.; Yarita, T.; Williams, M.L. (Oak Ridge Na- 
tional Lab., . Journal of the National Cancer Institute; 
67: No. 5, 1057- 1061(Nov 1981). Contract W-7405-ENG-26. 
The purpose of these studies was to determine a) whether 
epithelial cells with altered in vitro growth capacity occur not only 
after topical application of 7-12-dimethylbenz[a]-anthracene but also 
after systemic administration of a carcinogenic nitrosamine, and b) 
whether such cells can be isolated from tissues other than tracheal 
mucosa. At 3 and 20 weeks following intragastric administration of 
150, 300, or 600 mg N-nitrosohepatamethyleneimine (NHMI)/kg, 
cells were harvested from tracheas, esophagi, and lungs (target tis- 
sues for NHMI) of inbred F344 rats and seeded into culture dishes. 
Normal cells from nonexposed organs produced no proliferative 
epithelial foci (EF). Of those tracheas sampled 3 weeks following 
exposure to 150 and 300 mg/kg, 10 and 20%, respectively, con- 
tained one or more EF that could be subcultured. Of those tracheas 
harvested 3 weeks post exposure to 600 mg/kg or 20 weeks post 
exposure to 150-600 mg/kg, 80-100% contained EF that could be 
subcultured. Twenty weeks after 600 mg NHMI/kg, the incidence 
of tracheas harboring cell populations with neoplastic potential 
(agarose-positive EF) was 80%, whereas the tracheal tumor inci- 
dence determined at 24 months was only 29%. Epithelial focus- 
forming units with various abnormal in vitro growth potentials 
were also detected in esophagi and lungs of NHMI-exposed rats. 
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Skin tumor-; activity of benzoyl peroxide, 
wane mane See eee Slaga, T.J. 
ea gt ational Lab., Oak Ridge, ; Klein-Szanto, 
lett, L.L.; Yotti, L.P.; Trosko, J.E. Science 
(Washington D.C); 213: 1023-1024(28 Aug 1981). 

Benzoyl peroxide, a widely used free radical-generating 
compound, promoted both papillomas and carcinomas when it was 
topically applied to mice after 7, 12-dimethylbenz[aJanthracene ini- 
tiation. Benzoyl peroxide was inactive on the skin as a complete 
carcinogen or as a tumor initiator. A single topical application of 
benzoyl peroxide produced a marked epidermal hyperplasia and in- 
duced a large number of dark basal keratinocytes, effects similar to 
those produced by the potent tumor promoter 12-O-tetradecanoyl 
phorbol-13-acetate. Benzoyl peroxide, like other known tumor pro- 
moters, also inhibited metabolic cooperation (intercellular commu- 
nication) in Chinese hamster cells. In view of these results caution 
should be recommended in the use of this and other free radical- 
generating compounds. 


23456 Effect of dexamethasone on the radiation survival 
response and misonidazole-induced hypoxic-cell cytotoxicity 
in Chinese hamster cells V-79-753B in vitro. Millar, B.C.; 
Jinks, S. (Institute of Cancer Research, Sutton (UK). Surrey 
Branch). British Journal of Radiology; 54: No. 642, 505- 
$11(Jun 1981). 

Overnight exposure of Chinese hamster cells, V-79-753B, to 
microgram quantities of the synthetic corticosteroid, dexametha- 
sone, resulted in a decrease in sensitivity towards radiation, both in 
air and in hypoxia. The effect was dose-modifying and the oxygen 
enhancement ratio did not change appreciably. Similarly, when 
dexamethasone-treated hypoxic cells were irradiated in the presence 
of misonidazole, a hypoxic cell radiosensitizer, there was a decrease 
in radiation sensitivity compared with untreated hypoxic cells irra- 
diated with misonidazole. 


23457 Elastatinal and leupeptin: effects on u.v.-induced 
mutation and sister-chromatid exchanges in Chinese hamster 
cells. Paul, P.; Fujiwara, Y. (Kobe Univ. (Japan). School of 
Medicine). Carcinogenesis (New York); 2: No. 4, 255- 
259(1981). 

Microbial protease inhibitors elastatinal and leupeptin were 
tested for cytotoxicity and for effects on spontaneous and u.v.-in- 
duced 6-thiog r (6TGsup(r)) mutation and sister-chro- 
matid exchange (SCE) in V79 Chinese hamster cells. Continuous 
treatment with elastatinal exhibited marked cytotoxicity, while leu- 
peptin was almost non-cytotoxic. Elastatinal rapidly induced cyto- 
toxic effects as a function of its concentration and time of exposure. 
Near maximum cytotoxicity was reached after exposures of 6-8 h 
and this was partially abolished by the presence of 2.5 wg cyclohex- 
imide per ml. Concentrations of either protease inhibitor which 
gave 60-80% survival had no appreciable effects on u.v. survival 
and frequencies of spontaneous and u.v.-induced 6TGsup(r) muta- 
tion and SCE. However, reconstruction experiments revealed that 
pretreatments of 6TGsup(r) and 6TGsup(s) (wild-type) cells with 
these inhibitors for 6 days tended to block metabolic co-operation 
in their co-cultures. Thus, elastatinal and leupeptin are neither clas- 
togenic nor mutagenic by themselves, and do not alter mutation fix- 
ation and expression. 





23458 Aaperee So eaeine of Ge eas site 

eucaryotic cells by biological factors. Zas G.D.; Sin- 
auaivoun T.A,; VWslioen I.M.; Kirkova, Z.S. (AN SSSR, 
Moscow. Inst. Genetiki). Mutation Research; 81: 123- 
132(1981). 

This work was devoted to investigation of repair regulation 
by biological factors: viruses and interferon. DNA damage induced 
by y- and UV-irradiation, ethyleneimine and 4-nitro-quinoline-1- 
oxide (4-NQO) were studied, by sedimentation of lysed cells 
through alkaline sucrose gradients, by hydroxylapatite column 
chromatography and by the chromosomal aberration test. The re- 
producible vaccinia virus resulted in stimulation of repair activity 
of chick embryo cells after treatment with 4-NQO. Interferon, 
added after y- and UV-irradiation, decreased the chromosomal ab- 
erration level, stabilized it after ethyleneimine treatment and also 





stimulated the ability of cells to rejoin DNA breaks induced by 4- 
NQO. The cause of this phenomenon is discussed. 


23459 Enhancement of Na and “Ca fluxes in SHR. 
Effect of treatment with verapamil. Pedersen, O.L.; Mikkel- 
sen, E. (Aarhus Univ. (Denmark)). 9 Pharmacologica et 
Toxicologica, Supplementum; 49: 64(1981). 

From 32. Scandinavian Pharmacological Society Meeting; 
Trondheim, Norway (29 Jun - 1 Jul 1981). 


23460 In Rebuttal. Weiss, B. (Univ. of Rochester, NY). 
American Journal of Diseases of Children; 134: 1126- 
1128(Dec 1980). 

Researchers aim to determine if behavioral measures could 
detect doses of food colorings normally consumed by children. The 
study was performed because the issue of behavioral toxicology 
from food additives far transcends in societal importance the role of 
Feingold’s elimination diet as therapy. (DLS) 


23461 Radioprotective effects of superoxide dismutase 
(SOD) on murine tissues. Nishidai, T.; Ono, Koji; Ri, N.; 
Hiraoka, M.; Takahashi, M. (Kyoto Univ. (Japan). Faculty 
of Medicine). Nippon Igaku Hi n Gakkai i; 40: No. 
10, 983-990(Oct 1980). (In Japanese). 

Radioprotective effects of Cu,Zn-superoxide dismutase 
(Cu,Zn-SOD) using Sic; ddy mice were studied. 1. The dose re- 
quired to kill 50% of the SOD-treated mice within 30 days (LD 
sub(50/30)) was 7.85 Gy as compared to 7.54 Gy for the control 
group of mice. The difference between these two groups was statis- 
cally significant. 2. Protective effects of SOD on radiation induced 
skin reactions of mice were examined as a function of the drug con- 
centration and the administration modes. The anti-inflammatory ef- 
fects of SOD were most prominent when | mg/mouse of SOD was 
given i.p. 1 hr before and 1 hr after irradiation, and thereafter 0.5 
mg/mouse daily. 3. Protective effects of SOD as a function of radi- 
ation dose were examined using deforming scores for the mouse leg 
as a measure of response. Protective effects of the drug were ob- 
served in the range of 50-70 Gy, while no effect was obtained in 
the dose level less than 50 Gy. 


23462 Nephrotoxicity of nickel carbonyl in rats. Horak, 
E.; Sunderman, F.W. Jr. (Univ. of Connecticut, Farming- 
ton). Annals of Clinical Laboratory Science; 10: No. 5, 425- 
431(Sep 1980). Contract AC02-76EV03140. 

Urinary excretions of protein and amino acids were meas- 
ured before and after exposure of rats to inhalation of nickel car- 
bonyl in LDso dosage. Urinary excretion of total protein was in- 
creased by an average of 2.4-fold on the first day after exposure 
and remained elevated on the second and third days. Urinary excre- 
tions of 16 neutral or basic amino acids were all increased on the 
third day. Among the acidic amino acids and amides, only the ex- 
cretion of glutamic acid was increased (4.6-fold), and the excretions 
of glutamine, aspartic acid and asparagine were reduced. Urinary 
excretion of ammonia was greatly increased after exposure to nickel 
carbonyl. The alterations of urinary excretions of amino acids were 
apparently mediated by nephrotoxicity rather than by mobilization 
of amino acids from tissues, since plasma concentrations of amino 
acids were not significantly affected by exposure to nickel car- 
bonyl. The pronounced diminution of glutamine excretion and the 
marked increase of ammonia excretion were consistent with en- 
hanced renal production of ammonia from glutamine by action of 
glutaminase. 


23463 Effect of cholecalciferol and 1,25- 
nap ge ag on the intestinal absorption of zinc 
in the chick. Koo, S.I.; Fullmer, C.S.; Wasserman, R.H. 
(Cornell Univ., Ithaca, NY). Journal of Nutrition; 110: No. 
9, 1813-1818(Sep 1980). Contract EY-76-S-02-2792. 
The effect of cholecalciferol on the intestinal absorption of 
Zn was assessed in zinc-deficient and zinc-replete rachitic chicks, 
using the in situ ligated loop techniques. Cholecalciferol did not 
significantly affect “Zn absorption in either group, although the 
synthesis of the intestinal calcium-binding protein (CaBP) in both 
groups was similar. In an analogous. study, 1,25- 
dihydroxycholecalciferol increased ‘7Ca absorption and induced 
the synthesis of CaBP but exerted no effect on “Zn absorption in 
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zinc-deficient rachitic chicks. When fed a diet adequate in cholecal- 
ciferol, more CaBP was present in the intestine of the zinc-adequate 
group than in the zinc-deficient group, possibly due to the greater 
rate of growth and therefore the greater need for calcium by the 
former group. These results suggest that cholecalciferol and its 
most active metabolite do not directly affect zinc absorption and, 
by inference, that the vitamin D-dependent transport mechanism is 
not involved in zinc homeostasis, or in the interaction between cal- 
cium and zinc. 


23464 Manganese inhibition of sarcoma induction by 
benzo[a]pyrene in rats. Sunderman, F.W. Jr.; McCully, K.S.; 
Taubman, S.B.; All P.R.; Reid, M.C.; Rinehimer, L.A. 
(Univ. of Connecticut, Farmington). Carcinogenesis (New 
York); 1: 613-620(Jul 1980). Sentient AC02-76EV03140. 

we erat or ge ee le a mm erage ed 
Cancer Research; San Diego, CA, USA (31 May 1980). 

Saedietal dieceide deme amaceeeataencty, 
cyclic aromatic hydrocarbons were tested in male Fischer 344 rats. 
These experiments show that Mn dust inhibits the carcinogenicity 
of BP when the Mn dust and BP are administered to rats by a 
single i.m. injection. Under identical conditions, Mn dust does no 
affect the carcinogenicity of DMBA; Cr dust does not affect rs 
carcinogenicity of BP or DMBA. 


23465 Effects of nickel compounds on incorporation of 
[*H] thymidine into DNA in rat liver and kidney. Hui, G.; 

Sunderman, F.W. Jr. (Univ. of Connecticut, Farmington). 
Carcinogenesis (New York); 1: 297-304Apr 1980). 

In vivo incorporation of [*H] thymidine into DNA was de- 
termined in rats at 28 h after hepatectomy. Administration of 
nickel carbonyl (Ni(CO),) at 2 or 4 h before sacrifice inhibited [*H] 
thymidine uptake into liver and kidney DNA. For example, in rats 
killed 4 h after i.v. injection of Ni(CO), (2 mg Ni/100 g), [*H]-la- 
belling of liver DNA averaged 54 (SE +- 10% of controls 
(p<0.05), and [*H)]-labelling of kidney DNA averaged 53 (SE +- 
6)% of controls (p<0.01). Injection of NiCl(2 mg Ni/100 g, i.m.) 4 
h before death did not significantly affect [*H] thymidine uptake 
into liver DNA, but did inhibit [*H] thymidine uptake into kidney 
DNA (65 +- 6%, p<0.02). Binding of “Ni to DNA in liver and 
kidney of rats killed 4 h after injection of “Ni(CO), or “NiCk 
ranged from 0.3 to 2.2 mol *Ni/mol of DNA nucleotides. Ultra- 
centrifugation of DNA on alkaline sucrose gradients did not reveal 
any differences between sedimentation profiles of hepatic DNA 
from Ni(CO),-treated rats versus paired control rats. 


23466 Effects of nickel compounds on incorporation of 
[H] thymidine into DNA in rat liver and kidney. Hui, G.; 
Sunderman, F.W. Jr. (Univ. of Connecticut, Farmington). 
Carcinogenesis (New York); 1: 297-304Apr 1980). Contract 
AC02-76EV03140. 

In vivo incorporation of [*H] thymidine into DNA was de- 
termined in rats at 28 h after partial hepatectomy. Administration of 
nickel carbonyl (Ni(CO),) at 2 or 4 h before sacrifice inhibited [*H] 
thymidine uptake into liver and kidney DNA. Injection of NiCle 4 
h before death did not significantly affect [*H] thymidine uptake 
into liver DNA, but did inhibit [*H] thymidine uptake into kidney 
DNA. Binding of “Ni to DNA in liver and kidney of rats killed 4 
h after injection of “Ni(CO) or “NiCk ranged from 0.3 to 2.2 
mol “Ni/mol of DNA nycleotides. Ultracentrifugation of DNA on 
alkaline sucrose gradients did not reveal any differences between 
sedimentation profiles of hepatic DNA from Ni(CO),-treated rats 
versus paired control rats. 


23467 Effects of intrarenal injection of nickel [oreo 
in rodents. Hopfer, S.M. (Univ. of Connecticut, Farmin; 

ton); Sunderman, F.W. Jr.; Morse, E.E.; Fredrickson, T. 
Annals of Clinical Laboratory Science; 10: No. t, 54-64(Jan 
1980). Contract AC02-76EV03140. 

After intrarenal (i.r.) administration of 5 mg of nickel subsul- 
fide (aNisS:) to Fischer rats, blood hematocrit became increased 
within one week and reached 76 +- 1 percent at eight weeks 
(p<0.001 versus mean hematocrit of 46 +- 1 percent in control 
rats). The aNisS:-induced erythrocytosis was attended by intense 
stimulation of erythropoiesis, with reticulocytosis, increased *Fe- 
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uptake into erythrocytes and erythroid hyperplasia in bone marrow 
and spleen. The half-life of **Cr-labeled erythrocytes from aNisS;- 
treated rats was prolonged, consistent with increased proportion of 
circulating juvenile erythrocytes. Histological examination of rat 
kidneys after i.r. injection of aNisS: showed mile inflammation at 
one and two weeks. Dense black particles of aNisS: were visible in 
histological sections of rat kidneys for eight weeks. 5'-Nucleotidase 
activity in rat kidney microsomes was inhibited at one to seven 
days after i.r. injection of aNisS:. Erythrocytosis did not occur in 
rats after (a) ir. implantation of semi-permeable cellulose tubules 
containing aNisS:, (b) repeated i.m. injections of aNisSz, or (c) in- 
trahepatic injection of aNisS. after partial hepatectomy. Erythrocy- 
tosis did not occur in male BALB/c mice or ground squirrels after 
ir. injection of aNisS:. 


23468 Stimulation of a Cd-binding protein, and inhibition 

of the vitamin ———— calcium-binding J sy by zinc 

or cadmium in embryonic jum, 

0, R.A.; Fullmer, C.S. (Cornell Univ., —_ NY). 

Archives of Bioche and Biophysics; 199: No. 1 , 43-50(Jan 
1980). Contract EY-7 -2792. 

Embryonic chick duodenum maintained in organ culture re- 


protein ( 
The addition of Cd** (3-5 x 10™* M) or Zn**(10™*-10"* M) to the 
medium inhibited CaBP, but stimulated biosynthesis of a Cd-bind- 
ing protein (CdBP). CdBP in duodenal homogenate supernatants 
was assessed in two ways: first, by its a sguenrs Togo | 
(**CdBA) using a competitive ion exchange procedure; 
second, by the extent of [**S]-cystine incorporation into a As 
peak or band after gel filtration or analytical polyacrylamide disc 
gel electrophoresis, respectively. Regardless of whether cadmium- 
or zinc-stimulated, the **S-labeled CdBP - the only protein signifi- 
cantly labeled under the conditions employed - migrated identically 
upon gel filtration and electrophoresis, and comigrated with puri- 
fied chick liver Cd-metallothionein. Neither actinomycin D nor a- 
amanitin, in concentrations sufficient to severely inhibit CaBP, sig- 
nificantly reduced CdBP production. However, cycloheximide did 
inhibit either Cd**- or Zn* -stimulated CdBP by about 50% at an 
- inhibitor concentration which abolished CaBP. The inhibitor stud- 
ies, coupled with the observations of extensive incorporation of 
[*S]cystine into CdBP, suggest that the metals stimulated biosyn- 
thesis by a mechanism operating at the translational level. The 
organ-cultured duodenum seems well suited for studies of the regu- 
lation of CdBP biosynthesis especially since it responds predictably 
to the steroid hormone, 1a,25-dihydroxy vitamin Ds, in the induc- 
tion of another specific protein, CaBP, at the transcriptional level. 
The biosynthesis of CaBP thus may serve as a convenient control 
in studies of CdBP production under various experimental condi- 
tions. 


23469 Multimedia human exposure and carcinogenic risk 
assessment for environmental PAH. Santodonato, J.; Basu, 
D.; Howard, P.H. (Syracuse Research Corp., NY). pp 435- 
454 of Polynuclear aromatic hydrocarbons: chemistry and 
biological effects. Bjoerseth, A.; Dennis, A.J. (eds.). Colum- 
bus, OH; Battelle Press (1980). 

From 4. international symposium on polynuclear aromatic 
hydrocarbons; Columbus, OH, USA (2 Oct 1979). 

A review is provided on what is known about the quantita- 
tive aspects of exposure from various pollutant sources. Additional- 
ly, data on carcinogenic effects of polycyclic aromatic hydrocar- 
bons in experimental mammals are used to define levels of carcino- 
genic risk in humans. (JR) 


23470 Effect of dose on lead retention and distribution in 
suckling and adult female mice. Keller, C.A.; Do! , R.A. 
(Univ. of Rochester, NY). Toxicology and Applied - 
cology; 52: greeny: tg 

Single doses of lead (trace to 445 mg/kg) were administered 
per os to suckling and adult mice. Both groups exhibited dose-inde- 
pendent lead retention when doses of 4 to 445 mg/kg were admin- 
istered. However, developmental differences in the fraction of ini- 
tial dose (FID) retained were evident for all doses administered. A 
much larger FID was retained in both age groups following admin- 
istration of carrier-free **Pb. The results are consistent with a 
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mechanism of gastrointestinal lead absorption comprising two or 
more processes. Developmental differences were also observed in 
organ lead concentration relative to whole body concentration for 
kidneys, skull and brain 6 days following lead administration. Lead 
retentions (relative to whole body retention) in brain and in bone 
were linearly related to dose of lead administered in both suckling 
and adult age groups. Though uptake of lead into brain and into 
femur was observed to be directly related to dose over a wide 
range, relative blood lead concentrations were not linearly correlat- 
ed with dose administered. The relationships between lead concen- 
trations of blood and organ(s) were also shown to be nonlinear rela- 
tive to dose. However, blood lead concentration was found to be a 
reliable indicator of kidney and liver lead concentrations following 
an acute lead exposure. 


23471 Fluctuations of nickel concentrations in urine of 
: —". E.J.; ye E.; Sun- 
.W. Jr 


Bernacki, 
derman, niv. of Connecticut, *Saabeo 
Annals Te. Clinical ratory Science; 10: "No.1, 35535 1, 33-3 mo) 


ickel analyses were performed by el 
ae spectrometry upon urine specimens oc ae = 
workers at the beginning, middle and end of the work- 
shift. The means (+- S.D.) for nickel concentrations in urine speci- 
mens from seven electroplating workers on three regular workdays 
were: 34 +- 32 g/L (pre-shift); 64 +- ug/L (mid-shift) and 46 +- 
wes (end-shift), compared to 2.7 +- 1.6 pg/L a in 19 
trols (hospital workers). Nickel concentrations in urine speci- 
canis bein ck Vabenaintts Welln on Go Suk oud e's 
two-week vacation averaged: 5 +- 3 g/L (pre-shift); 9 +- 6 ug/L 
(mid-shift), and 12 +- 6 g/L (end-shift). Nickel concentrations in 
personal air samples (seven hours) collected from the breathing 
zones of five ting workers on three regular workdays av- 
eraged 9.3 +- 4.4 ug/m*. Nickel concentrations in the air samples 
were correlated with nickel concentrations in end-shift urine speci- 
mens (corr. coef. = 0.70; P < 0.05), but were not correlated with 
nickel concentrations in pre-shift or mid-shift urine specimens. In 
view of the fluctuations of urine nickel concentrations that occur 
during the work-shift, the authors recommend that nickel analyses 
of eight hour urine specimens be used routinely to monitor occupa- 
tional exposures to nickel. In situations where timed urine collec- 
tions are impractical, analyses of end-shift urine specimens are the 
best alternative. 


23472 Lead-induced crop dysfunction in the 


Cory-Slechta, D.A.; nes 4 R.H.; Seidman, D. (Univ. of 
R » NY). Toxicology and Applied Pharmacology; 52: 
462-467(1980). 

Pigeons treated with lead acetate (12, 36, or 72 mg Pb/kg/ 
day by gavage or 1000 or 3000 ppM lead acetate in drinking water) 
displayed crop dilatation and stasis and motor incoordination, re- 
gurgitated crop fluid, and suffered severe wasting of breast muscle. 
Ball bearings inserted in the crop failed to pass to the stomach. 
Such retardation of motility reliably preceded signs of overt toxic- 
ity. The etiology of the crop stasis could not be determined by his- 
topathologic examination, suggesting a subcellular mechanism. The 
results suggest that behavioral changes induced by lead in pigeons 
cannot be attributed to CNS dysfunction alone, but may arise from 
starvation, or from combined CNS damage and starvation and that 
GI impaction in aves resulting from lead exposure appears to be a 
systemic, rather than a local effect. 


23473 Induction of mutation and differentiation in mam- 
malian cells by chemicals which initiate or promote tumor 
formation. Huberman, E. (Oak Ridge National Lab., TN). 
pp 121-132 of Mechanisms of toxicity and hazard evalua- 
ton Holmstedt, B.; Lauw: R.; Mercier, M.; Roberfroid, 
. (eds.). New York, NY; vier/North Holland Biome- 

Press (1980). Contract W-7405-ENG-26. 

A cell-mediated mutagenesis assay was developed to predict 
the potential carcinogenic hazard of some environmental chemicals. 
In this assay, cells with appropriate markers for mutagenesis, such 
as the Chinese hamster V79 cells, are co-cultivated with cells capa- 
ble of metabolizing chemical carcinogens. Use of this assay made it 
possible to demonstrate a relationship between the degree of car- 
cinogenicity and mutagenicity of a series of polycyclic hydrocar- 
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bons, nitrosamines and aflatoxins, and to establish means to study 
organ specificity of some chemical carcinogens. However, most 
shortterm in vitro assays are designed to detect mutagenic activity 
and therefore do not detect tumor promoting agents which are 
devoid of this activity. By analyzing various markers of terminal 
differentiation in cultured human melanoma and myeloid leukemia 
cells, a relationship was established between the activity of a series 
of tumor promoting phorbol diesters in the mouse skin and their 
ability to induce terminal differentiation. It is suggested that meas- 
uring alterations in the differentiation characteristics of some cul- 
tured cells may represent an approach by which environmental 
tumor promoting agents can be studied and detected. 


om In situ tal method for toxicol stud- 

on natural communities. Marshall, J.S.; Mel- 
thang ong (Ar Leg =e National Lab., IL). American Society 
Sash faterials, Annual Book of ASTM Standards; 


Leal 1976 and 1977, the authors developed and tested a 
new in situ method for toxicological studies on natural plankton 
communities using small-volume (8- and 25-litre) enclosures. The 
effects of enclosure for 4 to 21 days on the plankton in northern 
Green Bay, Lake Michigan, were studied in connection with cad- 
mium addition experiments. In situ incubations in opaque enclosures 
or in translucent ones at depths of >8 m caused large changes in 
the zooplankton community structure, as measured by two similar- 
ity indexes, the coefficient of community (CC) and the percentage 
similarity (PS), whereas incubations in translucent enclosures at 3 to 
8 m caused relatively small changes. The effect of cadmium addi- 
tions (0 to 5 wg cadmium per litre) on total zooplankton abundance 
in translucent enclosures at 3 to 5 m was significantly greater than 
in those at 6 to 8 m. This interaction between cadmium and light 
(depth) was probably due to a reduction of phytoplankton photo- 
synthesis, as indicated by changes in dissolved oxygen (DO) con- 
centrations. Zooplankton abundance was not significantly affected 
by <1.6 pg cadmium per litre, whereas DO and PS were signifi- 
cantly reduced by = 0.2 yg cadmium per litre. Values of PS for 
zooplankton communities in large-volume (1.5 x 10° litre) enclo- 
sures in a small Canadian lake in northwestern Ontario 3 weeks 
after the addition of cadmium were within the 95 percent confi- 
dence limits predicted from the results of 3-week experiments in 
Lake Michigan. 


23475 Visual fields and flicker thresholds in methylmer- 
NY poisoned monkeys. Merigan, W.H. (Univ. of Rochester, 

ig 149-163 of Neurotoxicity of the visual system. Mer- 
Ho). H.; Weiss, B. (eds.). New York, NY; Raven Press 


aoe studies described represent the first stages of an attempt 
to develop a nonhuman primate model of MeHg poisoning that will 
allow a quantitative description of the residual vision of victims and 
will suggest the most reliable early indices of visual loss. These 
studies feature the intensive study of macaque monkeys, since the 
vision of these monkeys parallels that of humans. The time course 
of MeHg-induced visual loss in these monkeys will be studied using 
measures of pattern and flicker vision that are based on linear sys- 
tems analysis. These measures are used because they give a thor- 
ough, quantitative description of visual capacities, because they 
have proven very useful in detecting hidden visual loss, and be- 
cause they can be used to relate visual sensitivity to underlying 
neural mechanisms. In order to examine the sequence of visual 
changes during MeHg exposure, measures of flicker and pattern 
perception will be compared with visual field measurements in the 
same monkeys. This chapter describes preliminary studies of visual 
fields and flicker sensitivity in monkeys who have had extended ex- 
posure to MeHg. 


Quantitative mutagenesis and mutagen screening 
with Chinese hamster ovary cells. Hsie, A.W. (Oak Ridge 
National Lab., TN). pp 39-1 102 of Predictive value of short- 
term screening tests in carcinogenicity evaluation. New 
York, NY; North Holland Biomedical Press (1980). 

CHO cells have been employed to develop and define a set 
of stringent conditions for studying mutation induction at the 
HGPRT locus. Nearly all of the TG-resistant variants arising under 
selection conditions have been shown to be deficient in HGPRT 


Forest and Experimen ious (1980). S36Op. 
west Forest it Sta 
(CONF-800649—). Southwest Forest and Ex- 
periment Station (PSW), PO Box 245, Berkeley, CA 94701. 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Individual papers are included in the database. (PSB) 


From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Air pollution from man’s activities has a long history; real 


objectives of research have been subject to a steady metamorphosis 
from simple causal relationships to the task of investigating the 
long-term influence of pollutant mixtures on trees directly and on 
entire ecosystems. The IUFRO Subject Group $2.09, Air Pollution, 
encourages interdisciplinary work in the field and offers an organi- 
zational home for close cooperation on an international basis. The 
consideration of air pollution effects on forest ecosystems goes far 
beyond limited forest interests, the findings can provide fundamen- 
tal data on the deterioration of the human environment. 


23479 Hydrocarbon emissions from vegetation. Tingey. 
D.T. (Environmental Protection Agency, Corvallis, OR); 
Burns, W.F. pp 24-30 of Effects of air pollutants on Medi- 
terranean and temperate forest ecosystems. Berkeley, CA; 
(1980) Southwest Forest and Range Experiment Station 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

A wide range of volatile organic compounds may be emitted 
by vegetation. The identified emittants, however, are mainly ter- 
penoid in nature. Their emission rates are controlled primarily by 
the physical/chemical processes that regulate hydrocarbon vapor 
pressure. Emission rates vary between species and are influenced by 
enivronmental factors such as light and temperature. Regional emis- 
sion estimates indicate that vegetation may efnit as much as 30 kg 
of hydrocarbons km~? day~*. the measured atmospheric concentra- 
tions are in reasonable agreement with the estimated emission rates. 
Within the atmosphere, these hydrocarbons may participate in pho- 
tochemical reactions leading to aerosol production and the con- 
sumption or formation of ozone. 


23480 nag ene ea aot tae oo Ee 


and temperate forest ecosystems: real and potential effects. 
Skelly, J.M. Ses Polytechnic Inst. and State Univ., 
Blacksburg). 38-50 of Effects of air pollutants on Medi- 
terranean an Reet forest ecosystems. Berkeley, CA; 
1980) Southwest Forest and Range Experiment Station 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Photochemical oxidants (primarily ozone) as air pollutants 
pose a more serious problem to forests of the United States than 
any other single air pollutant. Temperate and Mediterranean forests 
elsewhere have most likley been similarly impacted and current in- 
vestigations of such effects are being pursued. Ozone (and its pho- 
tochemically reactive precursors) has been demonstrated to occur 
at considerabe distances downwind of major urban sources. Ozone 
has induced pertubations to vegetation over large areas and has 
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therefore impacted innumerable and diverse forest ecosystems. 
Direct injury due to ozone has been documented to occur on nu- 
merous individual forest vegetation species but direct alterations of 
forest ecosystems as related to ozone induced effects have only 
been extensively documented in the San Bernardino Mountains of 
California; to a lesser degree similar studies have been done in the 
Blue Ridge Mountains of Virginia. Due to the current sulfur diox- 
ide (SOn) problems confronting European forests and due to the 
planned increased utilization of fossil fuels in much of the North 
American Continent, the influence of ozone in combination with 
SO. must be fully considered. The influence of other photochemi- 
cal oxidants such as nitrogen oxides and peroxyacetyl nitrate on 
forest vegetation has remained relatively unknown. 


23481 Effects of airborne F on forest ecosystems. 
Amundson, R.G.; Weinstein, L.H. (Cornell Univ., Ithaca, 
NY). pp 63-78 of Effects of air pollutants on Mediterranean 
and temperate forest ecosystems. Berkeley, CA; Pacific 
Southwest Forest and Range Experiment Station (1980). 
From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 


USA (22 Jun Ay ™ 

Alth are many reports of fluoride (F) injury to 
forests, ras a. been no systematic studies on the forest ecosys- 
tem. In this paper, we have reviewed the present state of our 
knowledge on F pollution and effects on physiological processes, 
tree growth, F accumulation and plant injury, community structure, 
interaction with pathogens and insects, and distribution of F in the 
environment. The preparation of this review indicated the many 
areas of the F-plant interaction on which there is no information, 
where it is poorly understood, or where available information is 
highly controversial. In some cases, we have joined the controver- 
sy. 


sal Air pollution: a 20th century allogenic influence on 
forest ecosystems. Smith, W.H. (Yale Univ., New Haven, 
CT). pp 79-87 of Effects of air pollutants on "Mediterranean 
and temperate forest ecosystems. Berkeley, CA; Pacific 
Southwest Forest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Chronic doses of ozone, sulfur dioxide, nitrogen oxides, hy- 
drogen fluoride and other primary or secondary gaseous air con- 
taminants may cause subtle effects on forest ecosystems. Air pollut- 
ants may influence reproduction, nutrient cycling, photosynthesis, 
predisposition to entomological or pathological stress or quantity of 
healthy foliar tissue. Forest ecosystem response to chronic air pol- 
lution may include alterations in growth rates and successional pat- 
terns. The establishment of comprehensive field and laboratory in- 
vestigations to systematically examine chronic air pollution stress 
on forest ecosystems in those parts of the world subject to atmos- 
pheric contamination’ is concluded to be of top priority. In the 
United States, forest ecosystems judged to be at particular risk and 
in need of more intensive investigation include the Northern Hard- 
wood forest, Central Hardwood forest and Western Montane 
forest. 


23483 Interactions of air pollutants and plant disease. 
Treshow, M. (Univ. of Utah, Salt Lake City). pp 103-109 of 
Effects of air pollutants on Mediterranean and temperate 
forest ecosystems. Berkeley, CA; Pacific Southwest Forest 
and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Each interaction between an air pollutan and disease is 
unique. Pollutants may mitigate disease response or intensify it; and 
the presence of certain diseases can modify the plants response to a 
pollutant. Air pollutants can act directly on a fungus or bacteria in- 
hibiting parasitism. They may also act most strongly on the host, 
modifying is physiology and rendering it either more or less sensi- 
tive to a plant pathogen. Where the plant is weakened by the pol- 
lutants, it tends to be more sensitive to weak pathogens, but less 
sensitive to obligate parasites. Where the pollutant physically in- 
jures the host, injection may be facilitated. Pollutant interactions 
have been demonstrated both in the laboratory and the field at am- 
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bient pollutant concentrations. Interactions between pollutants and 
abiotic stress are particularly critial. Water regime, temperature re- 
lations, mineral nutrition and other parameters of the physical envi- 
ronment play a major role in the expression of air pollution injury. 


23484 Studies on relationship between air pollutants and 
microorganisms in Japan. Tanaka, K. (Forest Products Re- 
search Inst., Kyoto, Japan). pp 110-116 of Effects of air pol- 
lutants on Mediterranean and temperate forest ecosystems. 
Berkeley, CA; Pacific Southwest Forest and Range Experi- 
ment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

A review of the literature on the interaction of air pollutants 
with parasitic and epiphytic microorganisms is presented with a 
brief outline of air pollution problems in Japan. Some fungi such as 
Cercospora sequoiae, Pucciniastrum styracinum, Puccinia kusaoi, 
Melampsora coleosporioides, Trichoroma matsutake, and some epi- 
phytic bacteria disappeared in the areas affected by air pollutants, 
and Rhizosphaera kalkhoffii increased its activity due to SOs in the 
air. 


23485 Sensitivity of lichens to air pollution with an em- 
phasis on oxidant air pollutants. Nash, T.H. III (Arizona 
State Univ., Tempe); Sigal, L.L. pp 117-124 of Effects of air 
pollutants on Mediterranean and temperate forest ecosys- 
tems. Berkeley, CA; Pacific Southwest Forest and Range 
Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

The hypothesis that lichens are sensitive indicators of air 
pollution is now well established for oxidants, sulfur dioxide, hy- 
drogen fluoride and trace elements. From field studies differential 
sensitivity of different lichen species around pollution sources is 
evident. Laboratory studies with the particular air pollutant gener- 
ally confirm the same degree of differential sensitivity. 


23486 Influence of air pollution on population dynamics 

of forest insects and on tree mortality. Dahisten, D.L.; 

Rowney, D.L. (Univ. of California, Berkeley, CA). pp 125- 

130 of Effects of air pollutants on Mediterranean and tem- 

—— forest ecosystems. Berkeley, CA; Pacific Southwest 
orest and Range Experiment Station (1980). 

From International symposium on effects of air pollutants on 
Mediterranean and temperate forest ecosystems; Riverside, CA, 
USA (22 Jun 1980). 

Weakened trees are often predisposed to injury or death by 
insects, and in forest ecosystems particularly by bark beetles. In the 
San Bernardino National Forest the interaction between photoche- 
mical oxidant weakened ponderosa pine and the western pine beetle 
(WPB) was examined in detail. The major results from this study 
Suggest that oxidant damaged trees attacked by WPB produce 
about the same total brood with lower initial attacks compared to 
healthier trees. This higher productivity trend is most evident in 
generation | trees. Generation 2 trees, both damaged and healthy, 
are under much greater moisture streess and produce much less 
WPB brood than generation 1 trees regardless of oxidant damage. 
The implication of these results is that in stands with a higher pro- 
portion of damaged trees, a give population of WPB cold kill more 
tres and increase at a greater rate than in a stand with a lower pro- 
portion of damaged trees. Simulation modelling wth these results 
and other factors that affect ponderosa pine mortality should pro- 
vide a basis for predicting long term effects of air pollution on the 
WPB population and pine mortality. 


23487 Analytical biochemistry of nickel. Sunderman, 
F.W. Jr. (Univ. of Connecticut School of Medicine, Far- 
mington). Pure and Applied Chemistry; 52: 527-544(1980). 

From 27th IUPAC Congress; Helsinki, Finland (28 Aug 
1979). 

Measurements of nickel in biological materials are reviewed, 
with emphasis on (a) preliminary steps for oxidation or removal of 
organic matter; (b) pre-concentration and separation procedures; (c) 
instrumental techniques for quantitation of nickel; and (d) reference 
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values for nickel concentrations in human body fluids, tissues, and 
excreta. Electrothermal atomic absorption spectrometry is currently 
the most sensitive, convenient, and reliable technique for determina- 
tion of nickel in biological materials, but it is rivalled in sensitivity 
by three other techniques (differential pulse polarography, particle- 
induced x-ray emission spectrometry, and gas chromatography). 
Isotope dilution gas chromatography-mass spectrometry may even- 
tually become the definitive method for analysis of nickel in bio- 
logical materials. Until such a definitive method has been devel- 
oped, the IUPAC provisional reference method (electrothermal 
atomic absorption spectrometry) will serve for comparative evalua- 
tions of other procedures for clinical measurements of nickel con- 
centrations. 


23488 Dynamic solute uptake in cultured tobacco cells, 
Harrington, H.M.; Henke, R.R.; Berry, S.L. (UT/DOE 
a Animal Research Lab., Oak Ridge, TN). pp 
563-564 of Plant membrane transport: current conceptual 
issues. Spanswick, R.M.; Lucas, W.J.; Dainty, J. (eds.). Am- 
sterdam, Netherlands; Elsevier/North-Holland Biomedical 
Press (1980). Contract EY-76-C-05-0242. 

The need for preincubation of plant materials prior to phys- 
iological studies has long been recognized. The inclusion of calcium 
in media has been shown to have effects on membrane integrity and 
permeability. Smith has demonstrated that calcium causes time-de- 
pendent stimulation of serine, cysteine and sulfate transport in to- 
bacco cells. The present study was undertaken when changes in the 
initial rates of lysine transport were observed. 


23489 Carbonic anhydrase levels and internal lacunar 
CO, concentrations in aquatic macrophytes. Weaver, C.1.; 
Wetzel, R.G. (Michigan State Univ., Hickory Corners). 
Aquatic Botany; 8: 173-186(1980). Contract EY-76-S-02-1599. 

Carbonic anhydrase levels were examined in a variety of 
aquatic macrophytes from different habitats. Carbonic anhydrase 
levels increased across the habitat gradient, from low activity in 
submersed aquatic macrophytes, intermediate in floating-leaved and 
free-floating plants to high activity in emergent macrophytes. Inter- 
nal CO, concentrations ranged from low to high in submersed ma- 
crophytes, but were low in floating-leaved and emergent macro- 
phytes. No correlation was found between internal lacunar CO, 
concentrations and carbonic anhydrase activities. 


23490 Antimutagenic activities of common vegetables and 
their chlorophyll content. Lai, C.N.; Butler, M.A.; Matney, 
T.S. (Univ. of Texas, Houston). Mutation Research; 77: 245- 
250(1980). Contract AS05-76EV04024. 

Aqueous and acetone extractions of some common vegeta- 
bles inhibited the activation of 3-methylcholanthrene and 
benzo[a]pyrene in the Ames Salmonella gene reversion mutagene- 
sis/mammalian microsomal activation assay. The potency of the in- 
hibitory activity was correlated with the chlorophyll content of the 
acetone extracts. The aqueous fractions contained sufficient histi- 
dine to interfere with the interpretation of the result. However, 
grouping the aqueous extracts from vegetables yielding low, 
medium, and high levels of histidine allowed comparison between 
antimutagenic activity and chlorophyll content. Increasing chloro- 
phyll contents corresponded to increasing antimutagenic activities 
in all 3 groups. Sodium copper chlorophyllin demonstrated compa- 
rable inhibitory activity when compared at the same chlorophyll 
level. 


23491 Stability of free amino acid levels in stressed Abar- 
enicola pacifica. Augenfeld, J.M.; Anderson, J.W. (Battelle, 
Pacific Northwest Labs., Sequim, WA). Bulletin of Environ- 
mental Contamination and Toxicology; 25: 635-638(1980). 
Contract AC06-76RL01830. 

A change in the composition of the free amino acid (FAA) 
pool of pelecypod molluscs under stress has been described. This 
response consists of a significant decrease in the level of glycine, 
while the taurine level remains constant, leading to a decrease in 
the total free amino acid level and a decrease in the glycine:taurine 
ratio. It has been suggested that this alteration in FAA composition 
may be useful as an indicator of physiological stress in a wide vari- 
ety of invertebrates. This suggestion has been tested by exposing a 
burrowing polychaete, Abarenicola pacifica, to sediment artificially 
contaminated with Prudhoe Bay crude oil (PBC). 
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23492 Novel tricyclic pyrazine from lysine hydrochloride 
pyrolysis. Ganu, V.S. (Brookhaven National Lab., Upton, 
NY); Lau, A.L.Y.; Wasserman, H.H. Tetrahedron Letters; 
21: 2679-2680(1980). 

Investigations in several laboratories have confirmed the for- 
mation of chemical mutagens on pyrolysis of amino acids, peptides 
and proteins. Some of these mutagens are nitrogen heterocycles. 
Studies on lysine hydrochloride pyrolysis have now revealed the 
formation of a novel tricyclic pyrazine which, although non-muta- 
genic, is capable of inhibiting microsomal aryl hydrocarbon hydrox- 
ylase activity. 


23493 Conceptual issues in the assessment of lead toxic- 
ity. Weiss, B. (Univ. of Rochester, NY). pp 127-134 of Low 
level lead Bre oy the clinical implications of current re- 
C1900) Needleman, H.L. (ed.). New York, NY; Raven Press 

Critical reviews of the literature on animal models of lead 
toxicity emphasize methodological issues. The way in which experi- 
mental questions are framed, however, also needs to be evaluated 
critically. Problems begin even with the definition of low level, be- 
cause without lifetime, longitudinal studies, the consequences of ele- 
vated body burdens cannot be specified. The choice of assessment 
criteria also is flawed, sometimes by too glib an analogy with 
human behavior, sometimes by neglect of nonspecific adverse reac- 
tions that go unrecognized by experimenters. One of the most seri- 
ous obstacles to interpretations of animal models is the frequent 
choice of inappropriate statistical methods. Often they fail to take 
account of marked differences in individual susceptibility and of re- 
sponse distributions that depart radically from parametric model as- 
sumptions. 


23494 Photoinactivation of Chinese hamster cells by he- 
matoporphyrin derivative and red light. Gomer, C.J.; Smith, 
D.M. (Univ. of California, Los Alamos, NM). Photochemis- 
try and Photobiology; 32: 341-348(1980). 

The use of hematoporphyrin derivative (HpD) has previous- 
ly been demonstrated to be beneficial in clinical cancer therapy. 
This paper describes cell culture studies used to examine HpD pho- 
totherapy in Chinese hamster ovary cells (line CHO). Survival 
curves have been obtained for both direct HpD toxicity and HpD 
induced photoinactivation. Examination of HpD induced photoin- 
activation as a function of stage in the cell growth cycle has also 
been performed, as has the quantitative measurement of HpD 
uptake in cells (using *H-HpD) as a function of cellular incubation 
time, serum concentration in the incubation medium, and cell cycle 
position. In the absence of light, no toxicity was observed for HpD 
incubation levels of up to 400 g/m when incubation times were 3 
h or less. Exposure of cells to light alone (> 590 nm, 4.0 mW/cm?) 
for 9 min was also found to be completely nontoxic. Survival 
curves obtained for exponentially growing cells labeled with var- 
ious concentrations of HpD and subsequently illuminated with red 
light exhibited a threshold or shoulder region at short exposure 
times followed by exponential killing at longer exposure times. The 
cell cycle response curves for HpD induced photoinactivation of 
synchronized CHO cells was nearly flat, indicating no variation in 
sensitivity for cells treated at time periods from 6 to 15 h after mi- 
tosis. Addition of serum to the incubation medium resulted in im- 
proved plating efficiency and reproducible survival curves but de- 
creased cellular uptake of HpD. 


23495 Toxicity and mutagenicity of sodium azide in 
mammalian cell cultures. Jones, J.A.; Starkey, J.R.; Klein- 
hofs, A. (Washington State Univ., Pullman). Mutation Re- 
search; 77: 293-299(1980). Contract EY-76-S-06-2221. 

Researchers conclude that sodium azide is a mutagen for 
rodent cells. This raises the possibility that it may also be muta- 
genic for other mammals including man, and suggests that specific 
evaluation of the mutagenicity of azides towards eukaryotes should 
be required for determining the maximal levels of occupational and 
environmental exposure. 
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23496 Methylmercury inhibition of rat brain muscarinic 
receptors. Von eae NY) Rs a. F.K.; Shamoo, A. 
(Univ. of Rochester, NY). Toxicology and Applied Pharma- 
cology; 53: 285-292(1980). 

The distribution of methylmercury (MeHg) in subcellular or- 
ganelles of the rat brain varied slightly in relation to the in vivo or 
the in vitro mode of labeling with Me* HgCl. The differences may 
be explained by disruption of the normal diffusion path into the 
brain cells and the amount of MeHg that is bound along this diffu- 
sion path. When Me**Hg and [*HJQNB (quinuclidinyl benzilate) 
were added directly to brain homogenates, the subcellular fractions 
demonstrated a molar QNB/MeHg binding ratio greater than 1:100. 
This suggests that MeHg binding sites are in considerable excess 
over QNB binding sites and represent a relatively large sink for de- 
creasing effective MeHg concentration. HgCl, was 100 times as 
potent as MeHg for blocking specific QNB binding sites. (MeHg, 
IDSO = 10-* M; HgCk, IDS0 = 10-7 M). On the basis of the re- 
spective IDSO points, a 1% conversion of MeHg to the inorganic 
form would produce a separate but equivalent block of muscarinic 
binding sites. Therefore, it is suggested that the early theory involv- 
ing organic to inorganic Hg conversion be reexamined as a possibil- 
ity for producing the selective toxicity to the central nervous 
system observed in cases of MeHg poisoning. 


23497 Methylmercury-induced changes in operant dis- 
crimination by the pigeon. Laties, V.G.; Evans, H.L. (Univ. 
of Rochester, NY). Journal of Pharmacology and Experimen- 
tal Therapeutics; 214: No. 3, 620-628(1980). 

Pigeons were trained on a fixed consecutive number sched- 
ule of reinforcement, pecking eight or nine ties on one key (a run) 
before making the single response on a second key that was rein- 
forced if the number requirement had been met. A run of fewer 
than eight or more than nine responses reset the response require- 
ment. They then were given methylmercury chronically until be- 
havioral signs of poisoning occurred. Where possible, recovery was 
followed. Percentage of reinforcers earned and rate at which the 
birds pecked both decreased, whereas variability of run length in- 
creased after enough methylmercury had been given to produce 
blood mercury concentrations between 13 and 27 ppM. Some birds 
also showed consistent shortening of run length throughout the 
time of maximum poisoning. Because ataxia was a common accom- 
paniment of the changes in operant behavior, other methods of pro- 
ducing ataxia (hobbling one foot or dosing with ethanol) were also 
studied in some birds. The pattern of changes induced with these 
methods did not match that seen after methylmercury. 


23498 Bone lead mobilization in lactating mice and lead 
transfer to suckling Keller, C.A.; Doherty, R.A. 
(Univ. of Rochester, Toxico and Applied rma- 
cology; 55: 220-228(1980). Contract -76-C-02-3490. 

Drinking water containing 200 pg/ml lead (labeled with 
*1°Pb) was provided to adult female mice for 105 days prior to the 
date of mating or for 105 days prior to mating and during the peri- 
ods of gestation and lactation (160 days total exposure), During lac- 
tation there was an increased rate of lead elimination from adult 
mice exposed prior to mating compared to nonlactating female 
mice. The magnitude of the additional lead elimination during lacta- 
tion was similar to the magnitude of the decrease in femur ash 
weights during lactation. These data support the hypothesis that 
lead mobilization during lactation is the result of bone mineral mo- 
bilization. Approximately 3% of the lead body burden of mothers 
exposed to lead prior to mating was retained in litters of suckling 
pups as a result of lead transferred in milk. The magnitude of lead 
mobilized from maternal bone during lactation was not increased 
by a diet which was moderately calcium deficient. Continuous in- 
gestion of lead by mothers during lactation significantly increased 
the net transfer of lead to suckled pups. Lead transferred from 
mother to offspring during lactation greatly exceeded transfer 
during gestation for all treatment groups. These data indicate that 
both prior and current maternal lead exposure should be considered 
in assessing potential lead exposure of suckling infants. 


23499 Seek apes Se Vite odie tented wih cutihien 
tions of physical and chemical a. Ahmed, F.E.; 
Setlow, R.B. (Brookhaven National Lab NY). Pho- 
tochemistry and Photobiology; 32: 629-653198) 
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Excision repair of DNA damage was measured by the pho- 
tolysis of bromodeoxyuridine incorporated into parental DNA 
during repair in Chinese hamster V-79 cells treated with 254 nm of 
ultraviolet radiation, 7,12-dimethylbenz[aJanthracene 5,6-oxide, N- 
acetoxy-2-acetylaminofluorene, 4-nitroquinoline l-oxide (4NQO), 2- 
methoxy-6-chloro-9-[3(ethy]-2-chloro-ethly)- 
aminopropylamino]acridine dihydrochloride, X-rays, 
ethylmethanesulfonate, methyl methanesulfonate and combinations 
of these agents. Compared to normal human cells V-79 were defec- 
tive in repair of UV lesions and the lesions induced by the UV-mi- 
metic chemicals. The extent of the defects varied from 10 to 50% 
and was similar to those in Xeroderma pigmentosum group C cells, 
V-79 cells repaired X-ray damage and damage from the alkylating 
agents EMS and MMS to the same extent as human cells. Repair 
was additive after a combination of UV plus MMS indicating, as 
expected, that there are different rate-limiting steps for removal of 
the damages from these agents. Repair was less than additive in 
cells treated with UV plus ICR-170, AAAF plus ICR-170, AAAF 
plus 4NQO, and 4NQO plus ICR-170 and approximately equal to 
that observed for the higher of the two agents separately, indicating 
that there may be similar rate-limiting steps for removal of lesions. 
Although the results on repair after combinations of UV plus 
4NQO, UV plus DMBA-epoxide of X-rays plus MMS were diffi- 
cult to interpret, there was not any inhibition of repair in these 
combinations. 


23500 Effects of SO. on components of leaf resistance to 
gas exchange. Barton, J.R.; McLaughlin, S.B.; McConathy, 
R.K. (Oak Ridge National Lab., TN). Environmental Pollu- 
tion; 21: 255-265(1980). Contract "W-7405-ENG-26. 

The effects of SO. on the gas exchange of red kidney beans 
Phaseolus vulgaris L. were studied under fluctuating SO: levels at 
both high and low humidities. Single event SO. exposures with a 
peak concentration of 2.0 ppm and a 1-h average of 0.5 ppm were 
used to study responses of photosynthesis and transpiration of 
whole plants. Calculated average leaf resistances for individual 
plants were used to compare relative changes in the stomatal and 
mesophyll components of total resistance to gas exchange during 
SO, exposure. The most consistent plant response to SO2 was pho- 
tosynthetic inhibition. Transpiration was less responsive than photo- 
synthesis to SO, exposure and the effects were more variable. The 
SO,-induced photosynthetic reduction was found to result primarily 
from increased mesophyll resistance - rather than increased stoma- 
tal resistance - to CO:. Both photosynthetic suppression and meso- 
phyll resistance to CO: were found to be increased more by SO: 
when exposures were carried out at high humidities. The data sup- 
port the possibility that reduced sensitivity of plants to SO. under 
low humidity conditions is due to reduced SO: uptake. 


23501 Chelation therapy and the tissue distribution and 
excretion of lead in mice. Sorensen, E.M.B.; Moretti, E.S.; 
Lindenbaum, A. (Argonne National Lab., IL). Archives of 
Environmental Contamination and Ti oxicology; 9: 619- 
626(1980). Contract W-31-109-ENG-38. 

Groups of young hybrid mice were administered a single in- 
travenous injection of lead citrate containing 10 mg Pb/kg, labeled 
with 15 wCi of *°Pb/kg. This was followed, three days later, by 
the first of fifteen intraperitoneal treatments, as follows: the calcium 
forms of ethylenediaminetetraacetate (EDTA), 
diethylenetriaminepentaacetate (DTPA), dibutyl ester of DTPA, 
(Bu,.DTPA), dihexyl ester of DTPA (HexzDTPA), BuzDTPA and 
DTPA, HexzDTPA and DTPA, or an equal volume of saline. Five 
days after the last treatment the mice were sacrificed for compari- 
son of lead distribution within various tissues, organs, and the entire 
carcass as measured by the 0.047 MeV gamma emission from *“°Pb. 
Treatment of mice with either EDTA or DTPA alone was the 
most effective in reducing the level of lead in the brain. Treatment 
with DTPA, given alone or in combination with either Bu.DTPA 
or HexxDTPA, or treatment with the esters alone was slightly 
more effective than EDTA in reducing levels of lead in the blood, 
kidneys, liver, femurs, spleen, and the remaining carcass. Mice 
treated with BusDTPA or HexaDTPA excreted the greatest 
amount of lead into the feces, whereas mice given either 
HexxDTPA and DTPA or DTPA alone excreted the greatest 
amount of lead into the urine. 
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Reaction of T7 DNA with a polycyclic aromatic 

- (Univ of Chinsen yor y=" E.; 
Strauss, niv. 0) Chicago, mica et ysica 
Acta; 607: 10-22(1980). Contract EY-76-S-02-2040. 

Bacteriophage T7 DNA reacts uniformly with trans-7,8-di- 

aeempanes, 10-epoxy-7, 8,9, 10-tetrahydrobenzo(a)pyrene(anti- 

). The reaction product retains the native 
cee pane ape mea nuclease is produced for every 70 
anti-BPDE adducts. DNA treated with anti-BPDE is retained on 
benzoylated naphthoylated DEAE-cellulose even after washing 
with 1.0 M salt solutions. About 100 adducts per T7 molecule are 
required for adherence. Treatment of T7 DNA treated with anti- 
BPDE with restriction endonuclease yields smaller molecules, still 
containing adducts, which do not adhere. We interpret these results 
to mean that reaction with BPDE does not involve deformation of 
the DNA structure and that the adducts lie in a position in which 
they are readily accessible for interaction with aromatic groups on 
the column resin. 


23503 Flow cytometric analysis of exfoliated respiratory 
tract cells exposed to environmental pollutants. Steinkamp, 
J.A.; Wilson, J.S. (Los Alamos Scientific Lab., NM). pp 
314-316 of Flow C metry IV. Oslo, Norway; 
Universitetsforlaget (1980). 

The objective of this study is the application of flow cyto- 
metric analysis techniques to develop analytical methods for assay- 
ing cytological and biochemical damage to respiratory tract cells in 
animal models exposed to toxic physical and chemical environmen- 
tal pollutants. Hamsters were exposed to oil shale and silica particu- 
lates and ozone by intratracheal instillation and inhalation, respec- 
tively. Exfoliated lung cells were obtained by hamsters 
and lavaging the respiratory tract posterior to the trachea with 
saline. Cell samples were fixed and stained with mithramycin for 
fluorescence analysis of DNA content. DNA content distributions 
from hamsters exposed to oil shale and silica particulates showed 
atypical changes 28 to 60 days later. Similar data recorded from 
hamsters exposed to acute ozone levels showed changes immediate- 
ly after exposure. 


Nickel concentrations in 


and urine of 
yard workers Grandjean, P. (City Univ. s tg’ York, 


IJ; Shen, S.K.; Sun American 
Journal Industrial Medicine; 1: 181- 189(1980). Contract 
AC02-76EV03140. 

Nickel concentrations were analyzed by electrothermal 
atomic absorption spectrophotometry in plasma from workers at a 
repair shipyard and a construction shipyard. In the combined 
groups of all tested workers at the repair shipyard, increased 
plasma Ni concentrations (> 5.2 g/liter) occurred in 32 of 82 sub- 
jects. At both shipyards, plasma Ni concentrations were higher in 
the groups of painters and shipfitters/pipefitters than in the groups 
of welders and riggers/carpenters. In random urine specimens from 
workers at the construction shipyard, Ni concentrations exceeded 
5.2 pg/liter in 9 of 24 welders. The ratios of plasma/urine nickel 
concentrations were higher in painters and lower in welders than in 
other workers at the construction shipyard. 


23505 Induction of metallothionein(s) in organ-cultured 
duodenum: relationship to 1a,25-(OH).-Ds-induced CaBP 
synthesis. Corradino, R.A.; Fullmer, C.S.; Frelier, E.; Max- 
well, S. (Cornell Univ., Ithaca, NY). pp 731-734 of Vitamin 
D, basic research and. its clinical econ New York, 
NY; Walter de Gruyter and Co. (1979). Contract E-(11-1)- 

The embryonic chick duodenum contains no vitamin D-in- 
duced, calcium-binding protein (CaBP). However, when maintained 
in organ culture, the duodenum responds to 1a,25-(OH):-Ds in the 
culture medium by de novo synthesis of CaBP. Studies with this 
system have provided evidence that CaBP is directly involved in 
calcium transport at least at the mucosal surface. The present paper 
extends previous observations on the effects of the extremely toxic 
environmental pollutant, cadmium. Cadmium was found to inhibit 
1a,25-(OH)2-Ds-mediated responses in the organ-cultured duode- 
num, i.e., CaBP biosynthesis and “Ca uptake at the mucosal sur- 
face. Cadmium also stimulated concomitent production of a specific 
metallothionein (MT). Zinc had similar actions in inhibiting CaBP 
and stimulating Mt biosynthesis. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5604 Other Environmental Pollutant Effects 


5604 Other Environmental Pollutant Effects 
REFER ALSO TO CITATION(S) 20794, 20836, 21758, 23411, 23431 


23506 f cell of 
soterpmotie ety © ,raineaion._ of 


Kozlov, A.P.; Moskalik, K .G.; Hh ig Sed a i (Alademiy 
Meditsinskikh Nauk SSSR, ree tet. da Re- 
— Radiotherapia; 22: No. 1, 06 104reb 1981). (In 


Autoradiography of cell proliferation using *H-thymidine 
showed that the growth of Ehrlich ascites tumor irradiated in vitro 
and then inoculated intraperitoneally to mice is accelerated by 
lowly dosed (10 J/cm*) neodymium laser radiation and is inhibited 
by higher doses (100 J/cm?*). 


23507 Effects of 60-Hz electric fields on avoidance be- 
havior and activity of rats. Hjeresen, D.L.; Kaune, W.T.; 
Decter, J Ps Philips, & R.D. Pacific Northwest Lab., Rich- 
land, (New York); 1: 299. 
312(1980) tract AC06- Ge 01850 

In repeated short-term tests, and one longer test, behavior 
rats was evaluted in a long, narrow shuttlebox. One side of the 
was exposed to an electric field at various strengths, while a - 
ly identical opposite side was shielded from . In short-term 


was » Richland, ). 
1: 5$-64(1980). Contract AC06-76RL018 
Recently, it has been reported that exposure to high 
fields can influence electrocardiogram (ECG) patterns, 


or sham-exposed to 60-Hz electric fields at 80 to 100 kV/m 
periods up to four months. No significant differences in heart 
rates, ECG patterns, blood pressures, or vascular reactivity were 
observed between exposed and sham-exposed rats after 8 hours, 40 
hours, 1 month, or 4 months of exposure. Our studies cannot be di- 
ly compared to the work of other investigators because of dif- 
ferences in animal species and electric-field characteristics. Howev- 
er, our failure to detect any cardiovascular changes may have been 
the result of (1) eliminating secondary field effects such as shocks, 
audible noise, corona, and ozone; (2) minimizing steady-state micro- 
currents between the mouth of the animal and watering devices; 
and (3) minimizing electric-field-induced vibration of the electrodes 
and animal cages. 


23509 Noise decrease by —— aided design for man- 
ufacturing plants. Examples and Bley, H.; 
Meyer, D.; Noe, E.L. pp vp of Collogium on manufacturing 
lants. Layout, process control, handling of work 
over, Germany; Hannover University (1979). (In 
) 


From Colloquium on manufacturing plants; Hannover, F.R. 
1979 
a ay * po A methods developed, noise abatement 
ca be suceflyinteduced nto the planning of acon the 
earliest stage possible. By the examples of an electromechanical fac- 
tory and a wire and cable factory the efficiency of the method is 
shown. Despite some uncertainty in the initial data, a satisfactory 
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agreement between the results of calculation and measurement is 
obtained. As for the further development, it seems necessary for the 
applier to simplify these programmes. Thus, the individual noise re- 
duction methods and their costs could be estimated. 


plant noise decrease by computer 
aided design. Check and procedure. Eidt, A.; Kutter, 
H. pp vp of Collogium on manufacturing plants. Layout, 
process control, han of work pieces. over, Ger- 
many; Hannover University (1979). German) 

From Colloquium on manufacturing plants; Hannover, F.R. 
Germany (Mar 1979). 

Basing on the conventional planning methods, a systematic 
way of proceeding in layout planning which takes into considera- 
tion both material flow and noise. The description refers to a 
method which brings the possibility to establish prognoses on ef- 
fects and costs of measures of noise reduction in addition to the op- 
timization of material flow relations. This can be done while the 
factory layouts are being planned or re-planned. Thus a decision 
help is created which judges the various planning variants accord- 
ing to production-technical and noise-technical points of view in 
order to find an economic, i.e. cost-optimal total solution. 


57 HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 22022, 22035, 22036, 22041, 22042, 23102, 
23107, 23288, 23439 


23511 (CONF-811093—1) Safety program of the Oak 
Ridge National Laboratory: a different approach. Burger, 
G.H. (Oak Ridge National Lab., TN (USA)). 1981. Con- 
tract W-7405-ENG-26. 22p. NTIS, PC A02/MF AO1. Order 
Number DE82002801. 

From National safety congress; Chicago, IL, USA (21 Oct 
1981). 

P ae vitatmaincaeh denies Median uiagiaita tes tits 
Ridge National Laboratory's safety program is not a result of elimi- 
nation of the usual industrial safety organization, but results from 
the three organizations which supplement it and the areas of safety 
concerns that they cover. While industrial safety is primarily con- 
cerned with day-to-day routine worker activities (wearing of safety 
glasses and hard hats, adherence to electrical safety work proce- 
dures, proper safety lockout and tagout of equipment for mainte- 
nance activities, etc.), the other organizations, the Office of Oper- 
ational Safety, Division Safety Officers and Radiation Control Offi- 
cers, and the Laboratory director’s Review Committees, are con- 
cerned with themuch broader spectrum of the total work environ- 
ment. These organizations are concerned not only with the day-to- 
day worker activities but the design and conduction of all oper- 
ations from a process viewpoint. The emphasis of these groups is 
assuring first that operations, experiments, facilities, etc., are de- 
signed properly and then secondly operated properly to assure 
safety of the operators, Laboratory population, and the public. Re- 
sponsibilities of the three safety organizations constituting oper- 
ational or process safety are described and discussed. 


23512 (NASA-TM—82240) 1980 JANNAF Safety and 
Environmental Protection 


Subcommittee meeting. Hannum, 

J.A.E. (National Aeronautics and Space Administration, 

Washington, DC (USA); Johns Hopkins Univ., Laurel, MD 

oon ¥ ka lied Physics Lab.). Oct 1980. 128p. Chemical 
‘ormation Agency. 

— hazards of hydrazine inhalation, air dispersion 
modeling, and hazardous waste legislation are discussed. Other 
topics include toxic vapor detector development, effects of acid 
rain from solid propellants on citrus trees, debris hazards to Sun 
synchronous inadvertent weather modification, and ice 
forming nuclei from solid rocket propellant exhaust. 


23513 (NP—2901969) EOC requirements at state and 
local levels. Final report. Paxton, K.F.; Goshe, F.; Rainey, 
C.T. (Center for —— and Research, Inc., Palo Allo, 
CA (USA)). a 8, 1980. 131p. Center for and Re- 
search, Inc 3 East Bayshore Road, Palo Alto, CA 
94303. Order Number DE82901969. 
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Part One of this report analyzes Emergency 

Center functions and requirements at local, area, and sub-State or 
State levels. EOC roles in times of normalcy, in natural disasters 
with and without warning, and in the crisis, in-shelter, and postat- 
tack phases of nuclear war are examined and compared. In Part 
Two, three approaches to a backbone nationwide direction and 
control network are reviewed. A sub-State system based on existing 
State highway department districts, facilities, and equipment is pro- 
posed and correlations with two other sub-State concepts (MIDAS 
and RAOC) are evaluated. 


23514 (ORNL—5821) Industrial safety and applied 
health physics. Annual report for 1980. (Oak Ridge National 
Lab., TN (USA)). Nov 1981. Contract W-7405-ENG-26. 
133p. NTIS, A0O7/MF AOl. Order Number 
DE82002818. 

Information is reported in sections entitled: radiation moni- 
toring; Environmental Management Program; radiation and safety 
surveys; industrial safety and special projects; Office of Operational 
Safety; and training, lectures, publications, and professional activi- 
ties. There were no external or internal exposures to personnel 
which exceeded the standards for radiation protection as defined in 
DOE Manual Chapter 0524. Only 35 employees received whole 
body dose equivalents of 10 mSv (1 rem) or greater. There were no 
releases of gaseous waste from the Laboratory which were of a 
level that required an incident report to DOE. There were no re- 
leases of liquid radioactive waste from the Laboratory which were 
of a level that required an incident report to DOE. The quantity of 
those radionuclides of primary concern in the Clinch River, based 
on the concentration measured at White Oak Dam and the dilution 
afforded by the Clinch River, averaged 0.16 percent of the concen- 
tration guide. The average background level at the Perimeter Air 
Monitoring (PAM) stations during 1980 was 9.0 prad/h (0.090 
pGy/h). Soil samples were collected at all perimeter and remote 
monitoring stations and analyzed for eleven radionuclides including 
plutonium and uranium. Plutonium-239 content ranged from 0.37 
Bq/kg (0.01 pCi/g) to 1.5 Bq/kg (0.04 pCi/g), and the uranium-235 
content ranged from 0.7 Bq/kg (0.02 pCi/g) to 16 Bq/kg (0.43 pCi/ 
g). Grass samples were collected at all perimeter and remote moni- 
toring stations and analyzed for twelve radionuclides including plu- 
tonium and uranium. Plutonium-239 content ranged from 0.04 Bq/ 
kg (0.001 pCi/g) to 0.07 Bq/kg (0.002 pCi/g), and the uranium-235 
content ranged from 0.37 Bq/kg (0.01 pCi/g) to 12 Bq/kg (0.33 
pCi/g). 


23515 (PB—81-229791) Industrial .~ walk-through 
survey report of Photon Power, Inc., El - re 
dustrywide study. Briggs, T.; Garrison, R. (PEDCo-Envi- 
ronmental, Inc., Cincinnati, OH (USA)). 31 Oct 1978. 25p. 
NTIS, PC A02. 

Worker exposures to chemical and physical substances 
during the manufacture of solar photo voltaic panels were investi- 
gated at Photon Power, Incorporated (SIC-3674) in El Paso, Texas, 
on October 31, 1978. The company employed 25 workers and pro- 
vided preemployment examinations and regular tests to determine 
blood cadmium concentrations. Ventilation systems were adequate 
and general hygienic practices were good. The authors conclude 
potential exposures to cadmium-sulfide (1306236) (CdS) exist during 
the clean up of ducts, spray chambers and trolleys and during filter 
replacements. They recommend air sampling for tin, methanol, and 
Cds. 


23516 (SAND—81-8032) Guide for preparing Safe Oper- 
ating Procedures (SOPs). Devlin, T.K.; Patrician, D.E.; 
Lucas, H.; Ware, R.A.; Wright, D.A.; Izzo, J. (Sandia Na- 
tional Labs., Livermore, CA (USA)). Oct 1981. Contract 
AC04-76DP00789. 16p. NTIS, PC A02/MF A0Ol. Order 
Number DE82003874. 

Sandia National Laboratories’ Safe Operating Procedures 
(SOP) are written for activities that involve the use of explosives, 
dangerous chemicals, radioactive materials, hazardous systems, and 
for certain types of operational facilities that present hazards. This 
guide states SOP requirements for Sandia Livermore in detail and 
gives a format for writing an SOP. 
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23517 ope p 221-236) pe nn in the inter- 
comparison of af Sindee logies, Wilson, 
R.; Chase, W.J. y 4. Hydro, Toes yn [nd]. 
Dep. NTIS (US Sales Only). 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

When comparing the risks associated with different indus- 
tries or technologies, various authors have devised methods of ag- 
gregating the human detriment. The most sophisticated of these 
recognize that not all fatalities have the same severity and recom- 
mend the use of loss of life expectancy. This is an improvement 
over the use of fatalities. The authors emphasize that there is justifi- 
cation for spending as much effort on establishing a severity index 
for fatalities as there is in aggregating fatalities and non-fatal effects 
and propose a methodology for so doing. This Index of Severity of 
a fatality takes into account the fact of death itself, the loss of life 
expectancy, the family relationship of the deceased person, and the 
suffering associated with the manner of dying. The authors also em- 
phasize the need to consider not only the average risk that a popu- 
lation experiences associated with a technology, but also the maxi- 
mum risk experienced by major sub-populations. 


23518 (AECL—6958, pp 307-316) Rational approach to 
public safety. An interim report. Sidall, E.A. (Canatom (On- 
Onl). Ltd., Toronto, (Canada)). [nd]. Dep. NTIS (US Sales 


From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

The proposed approach considers safety from the point of 
view of the victims, i.e. the public. It is taken as axiomatic that all 
premature loss of life is equal and that the cost of public safety 
measures falls in the last analysis on the public. The effort to 
counter risk is considered to be divided into many safety activities 
and sub-activities. At present, there is virtually no coordination be- 
tween activities, but sub-activities are effectively compared with 
each other within each activity. If an activity is organized for best 
efficiency, its sub-activities would be carried out in order of dimin- 
ishing return for money, or in other words in increasing cost per 
extra statistical life saved (CSX), up to a cut-off point. Evidence is 
quoted which indicates that, at present, the CSX at cut-off varies 
over several orders of magnitude between different activities. It is 
suggested that it is the ease or otherwise with which money can be 
made available for the activity which accounts for this wide range. 
If these activities with a high terminal CSX are cut back and the 
money saved is diverted to activities of low CSX, it appears that 
large amounts of money could be saved for the same overall cost. 
These measures simply amount to spending money when it will 
save most lives. The implementation of these ideas is discussed. 


23519 (AECL—6958, pp 327) Emphasis on ‘health ef- 
ee in a univeristy undergraduate 


energy resources. McLay, D.B. ( 
Kingston, Ontario 
S (US Sales 


Queen’s Univ., 
_— Dept. ¢”, Physics). [nd]. Dep. 

From poem on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 
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21990, 21997, 23151, 23169 


23620 History of burial diagenesis determined from isoto- 

, Frio Formation, Brazoria County, Texas. 

K.L. (Univ. of Texas, Austin); Land, L.S.; Loucks, 

R.G. American Association of Petroleum Geologists Bulletin; 
65-8: 1397-1432(Aug 1981). Contract AC08-79ET27111. 

Progressive burial diagenesis of the Oligocene Frio Forma- 

tion in Brazoria County, Texas, has resulted in extensive reaction 

between pore fluids and sediment in a major shift toward water/ 

rock equilibrium. Carbon and oxygen isotopic data, combined with 

fluid isotopic data from the literature, indicate that quartz cement 

formed at 75 to 80°C and kaolinite at approximately 100°C. The 
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of most rapid albitization is near 150°C. Authigenic carbon- 
formed over a wide range of temperatures, and those within 
zone of hydrocarbon generation are depleted in C. At 

depths shallower than approximately 2600 m, quartz and carbonate 


mately 1500 m of burial), when the rates of fluid expulsion were at 
a maximum and when little of the Frio sandstone section had 
reached the zone of albitization. 


dating. Burleigh, Re (British Museum Lo London). i 
ur ri useum, London). Antiquity; 
55: No. 214, Me 38 ul I 1981). 

A brief account is presented of the originator of radiocarbon 
dating, Willard Libby, and his work. 


23522 Neodymium isotopes in the Colorado Front Range 
and crust-mantle evolution in the Proterozoic. DePaolo, D.J. 
(California Univ., Los Angeles (USA). Dept. of Earth and 
cae Sciences). Nature (London); 291: No. 5812, 193- 
196(21 May 1981). 

Initial ***Nd/'*Nd determined for major rock types of the 
basement underlying the Rocky Mountains in Colorado indicate 


‘that this segment of continental crust was formed from a homoge- 


neous and previously depleted source material in the upper mantle 
1,800 Myr ago and contains no identifiable component of older 
crust. Subsequent magmatic events at 1,670, 1,400 and 1,000 Myr 
represent mainly intracrustal differentiation with small or no further 
additions to the crust from the mantle. These results imply that a 
major increase in the mass of the North American continent oc- 
curred over a narrow time interval 1,800 Myr ago. From the isoto- 
pic data an empirical model is constructed that may provide accu- 
rate crust-formation ages for rocks of all ages. Preliminary results 
suggest that existing estimates of crustal age distributions may re- 
quire substantial revision. 


23523 Atlantic-type carbonate stratigraphy in the late 
Miocene Pacific. Dunn, D.A.; neal yf oR 2 


Keigwin, 
L.D. Jr. (Rhode Island Univ., m (USA). Graduate 
School of Oceanography). Nature (. <4. 291: No. 5812, 
225-227(21 May 1981). 

Results are reported showing a negative correlation between 
carbonate content and benthic isotopes in a late Miocene (6.14 - 
6.53 Myr) sediment core from the eastern equatorial Pacif- 
ic (DSDP Site 158), which is similar to that found in Quaternary 
records of the Atlantic rather than the Pacific. An explanation is 
suggested. 


23524 Rb-Sr isotope study of granitoids and related my- 
lonites in the Taennaes Gneiss Nappe, southern Swedish Cale- 
donides, Claesson, S. (Naturhistoriska Riksmuseet, Stock- 
holm (Sweden). Laboratoriet foer Isotopgeologi). Geologiska 
ae i Stockholm Foerhandlingar; 102: No. 4, 403- 
420(Dec 1980 

Interpretation of Rb-Sr isotopic data from metamorphic 
rocks requires an understanding of Rb-Sr systematics during meta- 
morphism and deformation. In this article an example is described 
from the Swedish Caledonides in which the Rb-Sr systematics have 
been studied in a Proterozoic granitoid which has been subject to 
metamorphism at a 500 deg C and varying degrees of penetrative 
deformation during the Caledonian orogeny. 


23525 Hydrogen isotope ratios of biotite and hornblende 
from some granitic masses in the Abukuma Plateau, Japan. 
Kuroda, Y.; Arai, T. mene ath Univ., Matsumoto, Nagano 
(apan). Faculty of Science); Maruyama, T.; Tanaka, H.; 
Suzuoki, T. Ganseki Kobutsu Kosho ‘Gakkaishi: No. 2, 235- 
242(Aug 1980). 
D/H ratios and X sub(Fe)(Fe/(Fe + Mg)) values of coexist- 
ing biotite and hornblende from “older” and “younger” granitic 
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rocks in the northern Abukuma Plateau were measured. These data 
show that both granitic rocks are the typical equilibrium type of 
Kuroda et al. (1978). However, delta D is higher and X sub(Fe) is 
lower for “older” granitic rocks than for “younger” granitic rocks. 
This difference may depend on the silica content of the whole 
rocks; e.g., that of “older” rocks is lower than that of “younger” 
ones. delta D value of “aqueous fluid” in the magma of these rocks 
can, be estimated to be -3.0 to -3.4%, which is the same to that for 
the Cretaceous granitic rocks in the Kitakami mountainous district. 
Hornblende in the gabbroic rocks associated with these granitic 
rocks was also investigated and it can be considered that the hornb- 
lendes were equilibrated with the water of “aqueous fluid” of the 
granitic magma. On the other hand, the biotite-hornblende pairs 
from the Samegawa, Ishikawa and Miyamoto masses do not show 
the simple equilibrium type but the disequilibrium or complicated 
type. This may be related to older ages (Paleozoic time) and poly- 
cyclic activities in terms of hydrogen isotope exchange equilibrium 
in these masses. 


23526 Errors in K-Ar age determination. Uchiumi, S.; 
Shibata, K. (Geological Survey of Japan, Yatabe, Ibaraki 
(Japan)). Chishitsu Chosasho Geppo; 31: No. 6, 267-273(Jun 
1980). (In Japanese). 

The analytical error in K-Ar age determination is calculated 
by combining errors in potassium analysis, measurement of argon 
isotopic ratios and **Ar spike calibration. The errors associated 
with the determination in the laboratory of the Geological Survey 
of Japan are estimated to be 2% for potassium analysis, 1 and 2% 
for “Ar/**Ar and **Ar/**Ar ratios respectively, and 2% for spike 
calibration. The analytical error is related to the atmospheric argon 
contamination, being smaller than 4% while the contamination is 
less than 50%, and increases rapidly if the contamination exceeds 
70%. For dating Cenozoic rocks, it is desirable to use samples with 
low atmospheric argon content. 


23527 K-Ar ages of sericites from the Chugoku District, 
Japan. Ishihara, S.; Shibata, K. (Geological Survey of 
Japan, Yatabe, Ibaraki (Japan)); Kitagawa, R.; Kakitani, S. 
Chishitsu Chosasho Geppo; 31: No. 5, 221-224(May 1980). 

Sericites occurring in Cretaceous-Paleogene granitoids were 
dated by K-Ar method at two localities in the Chugoku District. 
Pale green sericite (2MI poly-type) from the well known sericite 
deposit in the Mitoya area, San'in province, gives 51 Ma, whereas 
white sericite (1Md poly-type) from minute vein at Takaya, San’yo 
province, is dated at 86 Ma. Each age is identical with that of the 
surrounding granitoids within the analytical error. The concor- 
dancy in the age may suggest the genetic link between post-magma- 
tic fluid activity of the Cretaceous to Paleogene granitoids and the 
sericite formation. 


23528 Optical and particulate properties at oceanic 
fronts. Ronald, J.; Zaneveld, V.; Pak, H.J. (Oregon State 
Univ., Corvallis). Journal of Geophysical Research; 84: No. 
C12, 7781-7790(20 Dec 1979). Contract EY-76-S-06-2227. 

Distributional patterns of optical and particulate properties 
at oceanic fronts follow general patterns. These patterns are exam- 
ined by means of three examples: the front associated with the Co- 
lumbia River plume in winter, the upwelling front off the Oregon 
coast during the summer, and the front in the eastern equatorial Pa- 
cific. It is shown that the optical and particulate matter distribu- 
tions at oceanic fronts are the result of three major processes: (1) 
advection of inorganic matter into the frontal zone, (2) advection of 
biological materials into the front, and (3) generation of particulate 
matter by biological processes in the front itself. 


23529 226Ra in Bering Sea sediment and its application as 
a geochronometer. Tsunogai, S.; Yamada, M. (Hokkaido 
Univ., Hakodate (Japan). Faculty of Fisheries). Geochemical 
Journal (Nagoya); 13: No. 6, 231-238(Dec 1979). 

"Th, *°Th and **Ra were determined for three pelagic 
cores collected in the northern North Pacific and the western and 
eastern basins of the Bering Sea. The surface sediment collected in 
the Pacific contains much **Th and *°Th decreasing in concentra- 
tion with depth indicating a sedimentation rate of 2.2 x 10-* cm/yr. 
The Bering Sea sediments do not show vertical profiles of decreas- 
ing concentration with depth. This is due to a fast sedimentation 
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rate in the Bering Sea. The excess radioactivity of ***Ra relative to 
that of *°Th was observed in the surface sediment collected in the 
eastern basin of the Bering Sea where the sediment was of siliceous 
ooze, showing a vertical profile decreasing in concentration with 
depth. The excess ***Ra is caused by the biogenic silicate material 
and has been used as a geochronometer. The sedimentation rate in 
the Bering Sea basin turns out to be 5 x 107? cm/yr, which shows 
good agreement with that obtained by the ‘*C method. Therefore, 
226Ra chronology is applicable to pelagic or hemi-pelagic sediment 
of siliceous ooze. 


23530 U-Pb systematics in Allende and a possible expla- 
nation of apparent excess radiogenic lead in chondritic mete- 
orites. Gale, N.H. (Oxford Univ. (UK). Dept. of Geology 
and Mineralogy). Geochemical Journal (Nagoya); 13: No. 5, 
191-199(Nov 1979). 

The U-Pb systematics for the Allende carbonaceous chon- 
drite are reexamined and shown to be incapable of explanation by 
conventional one-, two- or three-stage episodic models. A full and 
consistent description of the systematics is demonstrated to be pos- 
sible in terms of a new two-stage model; a similar model can ex- 
plain the Rb-Sr systematics. The model is consistent with the initial 
Pb isotopic composition of Allende being closely similar to the Can 
tilde on Diablo composition, implies that Allende was subjected to 
a shock event about 0.15 Ga ago and provides a simple explanation 
of the phenomenon of apparent excess radiogenic lead. 


23531 Uranium transport in the Walker River Basin, 
California and Nevada. Benson, L.V.; Leach, D.L. (Univ. of 
California, Berkeley). Journal of Geochemical Exploration; 
11; 227-248(1979). Contract W-7405-ENG-48. 

During the summer of 1976 waters from tributaries, rivers, 
springs and wells were sampled in the Walker River Basin. Snow 
and sediments from selected sites were also sampled. All samples 
were analyzed for uranium and other elements. The resulting data 
provide an understanding of the transport of uranium within a 
closed hydrologic basin as well as providing a basis for the design 
of geochemical reconnaissance studies for the Basin and Range 
Province of the Western United States. Uranium is extremely 
mobile in stream waters and does not appear to sorb or precipitate. 
Uranium has a long residence time (2500 years) in the open waters 
of Walker Lake; however, once it crosses the sediment-water inter- 
face, it is reduced to the U(iV) state and is lost from solution. Over 
the past two million years the amount of uranium transported to 
the terminal point of the Walker River system may have been on 
the order of 4 x 10° kg. This suggests that closed basin termini are 
sites for significant uranium accumulations and are, therefore, po- 
tential sites of uranium ore deposits. 


5802 Geophysics 


REFER ALSO TO CITATION(S) 20855, 20964, 20965, 20966, 20967, 20968, 
20969, 20971, 20974, 20975, 20976, 20977, 20979, 20980, 20982, 20983, 20984, 
20985, 22614, 23522, 23546 


23532 (GJBX—363-81) Geophysical flight line flying and 
flight path recovery utilizing the Litton LTN-76 inertial navi- 
gation system. Mitkus, A.F.; Cater, D.; Farmer, P.F.; Gay, 
S.P. Jr. (High Life Helicopters, Inc., Puyallup, WA (USA); 
Applied Geophysics, Inc., Salt Lake City, UT (USA)). Nov 
1981. Contract AC13-79GJ01692. 177p. NTIS, PC E08/MF 
A0l. Order Number DE82005555. 

Includes 5 sheets of 24x reduction microfiche. 

The Litton LTN-76 Inertial Navigation Systems (INS) with 
Inertial Track guidance System (ITGS) software is geared toward 
the airborne survey industry. This report is a summary of tests per- 
formed with the LTN-76 designed to fly an airborne geophysical 
survey as well as to recover the subsequent flight path utilizing 
INS derived coordinates. 
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23533 (LA-UR—81-3297) Modeling short-period crustal 
phases (anti P, Lg) for long-range refraction profiles. Olsen, 
K.H.; Braile, L.W.; Stewart, J.N. (Los Alamos National 
Lab., NM (USA)). 1981. Contract W-7405-ENG-36. 22p. 
(CONF-810773—1). NTIS, PC A02/MF AOl. Order 
Number DE82004340. 

From Physics of the earth and planetary interiors sympo- 
sium; London, Ontario, Canada (Jul 1981). 

The short-period seismic phases known as anti P and Lg are 
often recorded at distances of 200 to 1000 km on long-range refrac- 
tion profiles and are usually the largest amplitude features on 
record sections in this distance range. Anti P and Lg propagate as 
multiple reflected compressional and shear waves in a crustal wave- 
guide whose principal boundaries are the Moho and the free sur- 
face. Equivalently, they can be interpreted as the interference pat- 
tern produced by a superposition of higher mode P and SV waves 
propagating in a leaky waveguide. For the compressional waves 
the waveguide efficiency is a strong function of frequency and de- 
pends on the presence or absence of low-velocity layers within a 
few km of the surface, such as the deep sedimentary section com- 
monly found in active tectonic areas. The low-velocity surface 
layers create constructive interference effects for upcoming P- 
waves incident at near grazing angles at the free surface and lead to 
efficient anti P propagation. The 550-km-long profile eastward from 
SHOAL to Delta, Utah is analyzed here. We have used a modified 
reflectivity method computer program to model crustal phases for 
the SHOAL-Delta profile. We find that the synthetics realistically 
model the observed anti P characteristics. The decay of anti P am- 
plitudes with distance is dominated by surface reflection leakage 
from the waveguide rather than by anelastic attenuation due to Q 
of crustal rocks. 


23534 (USGS-OFR—81-988) Interpretation of time- 
domain electromagnetic soundings in the Calico Hills area, 
Nevada Test Site, Nye County, Nevada. Kauahikaua, J. 
Gomemen Survey, Reston, VA (USA)). 1981. Contract 
AI08-78ET44802. 35p. NTIS, PC A03/MF AOl. Order 
Number DE82004260. 

A controlled source, time-domain electromagnetic (TDEM) 
sounding survey was conducted in the Calico Hills area of the 
Nevada Test Site (NTS). The goal of this survey was the determi- 
nation of the geoelectric structure as an aid in the evaluation of the 
site for possible future storage of spent nuclear fuel or high-level 
nuclear waste. The data were initially interpreted with a simple 
scheme that produces an apparent resistivity versus depth curve 
from the vertical magnetic field data. These curves can be qualita- 
tively interpreted much like standard Schlumberger resistivity 
sounding curves. Final interpretation made use of a layered-earth 
Marquardt inversion computer program (Kauahikaua, 1980). The 
results combined with those from a set of Schlumberger soundings 
in the area show that there is a moderately resistive basement at a 
depth no greater than 800 meters. The basement resistivity is great- 
er than 100 ohm-meters. 


23535 Spectrolog microprocessor stripper. Angehrn, J.A.; 
Groeschel, V.E. (to Dresser Industries, Inc., Dallas, TX 
(USA)). British Patent 2,050,600/A/. 7 Jan 1981. 9p. 

Gamma spectrum measurement signals received from a 
downhole instrument containing a scintillation counter are coupled 
into a multi-channel analyzer, which converts them to pulses in sep- 
arate channels according to signal energy levels. The analyzer 
energy channels are coupled to digital decoders set up for energy 
level windows for preselected elements, and for the total occur- 
rence count. These outputs are coupled into a microprocessor strip- 
per which includes storage comparison registers sized in accord- 
ance with the logging rate and crystal utilized in the scintillation 
counter. These registers permit filtering in addition to stripping the 
various energy channels of the influence radiation caused by the 
elements having an energy band centered around a higher energy 
level. After the stripping occurs, the outputs for each of the select- 
ed energy channels may be coupled into a digital recorder or into 
count rate meters for conversion to analog voltages for driving a 
chart recorder. 
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23536 Reservoir-associated seismicity. Viadut, T. (Univ. 
of Ottawa, Ontario). pp 181-190 of Geotechnical and envi- 
ronmental as of geopressure energy. Saxena, S.K. (ed.). 
New York, ; Engineering Foundation (1981). 

From International conference on geotechnical and environ- 
mental aspects of geopressure energy; Sea Island, GA, USA (13 Jan 
1980). 

The filling of large water reservoirs is a physical phenom- 
enon distinct from other sources of induced seismicity, such as deep 
mining and underground waste fluids storage. Filling may modify 
the behavior of the storage area and, in certain cases, a nonseismic 
area may be transformed into an area of seismic sources. Detailed 
observations have been made of induced seismicity associated with 
reservoir impoundment-notably at the Mead, Kremasta, and Kariba 
dams. In some cases, such as the Mangala reservoir, the increase in 
seismic activity may have become apparent only with an improve- 
ment in instrumentation. Induced seismic hazards may be evaluated 
by studying the modification of stresses in the earth’s crust and the 
effects of pore pressure development in the rock mass. The princi- 
pal elements influencing the occurrence of the phenomenon (2) 
appear to be the depth and volume of the reservoir, the time 
elapsed after filling, and the geological conditions in the storage 
area. 


23537 Isotopic compositions of rare gases in the Matsu- 
shiro earthquake fault Coren) Nagao, K.; Takaoka, N. 
(Osaka Univ., bag ug (Ja Dept. of Physics); Wakita, 
Hiroshi; Matsuo, S io MGeachemioat Journal (Nagoya); 
14: No. 2, 63-69(19 

Elemental ary. Diem compositions of rare gases in gas 
samples from "Helium spots” and CO:-spring in the fault zone 
formed by the Matsushiro earthquake swarms, reported by 
WAKITA et al. (1978), have been analyzed mass spectrometrically. 
Isotopic compositions of rare gases were atmospheric except for 
3He/*He and “Ar/**Ar ratios. *He/*He ratios were (9.12 +- 
0.58) x 107 and (9.10 +- 0.69) x 10-§ and “Ar/**Ar ratios were 
308 +- 9 and 304 +- 8 for "Helium spots” and CO,-spring, respec- 
tively. Rare gas elemental abundance patterns for both samples 
were similar to a pattern produced by the dissolution equilibrium of 
atmospheric rare gases in water. The origin of rare gases is dis- 
cussed. The *He/*He ratio found in the fault zone suggests that the 
systematic observation of *He/*He ratio may be useful for the de- 
tection of precursory phenomena of an earthquake. 
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23538 ee pt aD vp) Instrumental neutron ac- 


tivation analysis of lechatelierite inclusions. Knobloch, V.; 
Kucera, J. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czechoslovakia)). May 1981. (In Czech). Dep. NTIS (US 
Sales Only). 

From IAA’81 conference on instrumental activation analysis; 
Klucenice, Czechoslovakia (1 Jun 1981). 


23539 (LA—9000-MS) Further description of the petrol- 
ogy of the Topopah Spring member of the paintbrush tuff in 
drill holes UE25A-1 and USW-G1 and of the git af 
in USW-G1, Yucca Mountain, Nevada, Carroll, P.I.; 

uscio, F.A.; Bish, D.L. Alamos National +t 
(USA)). Nov 1981. Contract W-7405-ENG-36. 28p. NTIS, 
PC A03/MF AO1. Order Number DE82004685. 

The Topopah Spring Member of the Paintbrush Tuff and the 
Lithic-rich tuff and two Tertiary volcanic units that occur in cores 
from drill holes UE25a-1 and USW-G1 at Yucca Mountain, 
Nevada. Recently they have been suggested as possibly suitable for 
the permanent storage of high-level radioactive waste. Earlier pe- 
trologic characterization of these units is augmented here. The To- 
popah Spring Member (approximately 350 m thick) has two com- 
pound cooling units. The upper, thinner unit is densely welded to 
vitrophyric. The lower unit ranges from nonwelded to vitrophyric, 
and its nonwelded base is extensively zeolitized to clinoptilolite and 
mordenite. Heulandite occurs as fracture fill in the overlying vitro- 
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phyric part, but zeolites are absent above that vitrophyre. Here pri- 
mary devitrification plus vapor-phase crystallization dominate the 
mineralogy. Vapor-phase effects are especially prominent between 
the two vitrophyres in both cores and include numerous large litho- 
physal cavities throughout most of this moderately to densely 
welded tuff. The Lithic-rich tuff extends from 1203 to 1506 m in 
the USW-G1 drill core. It is nonwelded to partly welded but is 
well induratei due to pervasive intergrowths of authigenic miner- 
als. These phases are analcime, albite, alkali feldspar, sericite, chlo- 
rite and quartz. The transition from analcime to secondary albite 
corresponds to lijima’s zeolite Zone IV boundary, and this bound- 
ary appears in USW-G1 at 1326 m. However, analcime remains as a 
prominent phase through most of the Lithic-rich tuff. Further work 
is necessary to assess the suitability of either of these horizons for a 
waste repository. In the Topopah Spring Member, both mechanical 
and hydrologic properties of thick lithophysal zone must be stud- 
ied, as well as the complete sequence of fracture fill. For both 
units, zeolite and clay mineral stabilities need to be investigated. 


23540 (LBL—11990, pp 7.27-7.30) Sources of some sec- 
worked obsidian artifacts from Gua 


ondarily Tikal, itemala. 
Moholy-Nagy, H.; Asaro, F.; Stross, F. Jul 1981. NTIS, PC 
A16/MF AOl1. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

A small series of secondarily-worked obsidian artifacts from 
Tikal, Guatemala, was analyzed to determine the source of the 
stone. The results of this analysis shed light upon obsidian procure- 
ment at Tikal and also relate to obsidian source studies in general. 


(SAND—81-7072) Rubidium-strontium and related 

oie ¢ & Oe ee ee SS 

rotay J.K. (Sandia National Labs., Albuquerque, NM 

(USA); New Mexico Univ., Albuquerque (USA). t. of 

Geology). Oct 1981. Contract AC04-76DP00789. 135p. 
NTIS, PC A07/MF AO1. Order Number DE82006832. 

The Salado Formation, a member of the Ochoa Series, is a 
bedded salt deposit which is found in the Delaware Basin of south- 
eastern New Mexico and west Texas. It is comprised primarily of 
halite and sylvite with minor amounts of sulfate minerals. Rubi- 
dium-strontium age determinations of the evaporite minerals in the 
Salado indicate an age of final equilibration of 214 +- 15 m.y. This 
age is fairly consistent with the geologic age of the formation, pre- 
cluding substantial alkali-alkaline earth migration since deposition. 
Polyhalite and anhydrite samples from the Salado give *’Sr/**Sr 
values of about .7078, which are consistent with reported values for 
Permian seawater. The REE and trace element concentrations of 
the polyhalite and anhydrite samples are very low, reflecting the 
composition of seawater. Rubidium-strontium age determinations of 
the clay minerals extracted from the salt suggest a minimum age of 
390 +- 77 m.y. This age probably represents the minimum age of 
the provenance of the clay minerals. The REE and trace element 
concentrations as well as the mineralogy of the clay minerals indi- 
cate a detrital origin for the clay minerals with some clay-brine in- 
teraction. Clay minerals seem generally depleted in the light REE 
(relative to NAS) which most likely were replaced by, Ca* and 
Na* from the evaporitic brines. 


23542 (USGS-OFR—81-1128) Petrographic study of fluid 
inclusions in salt-core samples from Asse Mine, Federal Re- 
of Germany. Roedder, E.; Belkin, H.E. (Geological 
urvey, Reston, VA (USA)). 1980. Contract AI97- 
79ET44611. 33p. NTIS, PC A03/MF AOl1. Order Number 
DE82003141. 

A series of 12 core samples from the Asse salt mine in 
F.R.G. have been studied to determine the amount and nature of 
fluid present as fluid inclusions. These samples contain water in at 
least three forms: intracrystalline (in part primary) fluid inclusions, 
intercrystalline (grain boundary) fluid inclusions, and hydrous min- 
erals. Quantitative estimates are not possible due to the nature of 
the samples, but intracrystalline water may be larger than intercrys- 
talline water. Practically all intercrystalline water and much of the 
intracrystalline water has been lost through cracks probably intro- 
duced during coring. Most of the grain boundaries are now hairline 
cracks from which fluid can be seen to ooze out over a period of a 
few days, and most hydrous accessory mineral grains lie along such 
grain boundaries. Some features of the very erratic distribution of 


ERA VOL. 7,NO.8/ 2664 


the intracrystalline inclusions raise interesting and at present unan- 
swered questions concerning their genesis and the geological histo- 
ry of these salt deposits. The fluid in these fluid inclusions is not 
simply a saturated NaCl brine, but a bittern that must contain very 
significant amounts of CaCle, plus gases of undetermined composi- 
tion under relatively high pressure. The gas-rich inclusions could 
contribute to decrepitation of the walls during heating tests, and ex- 
pansion of this gas might also help to push intergranular liquid to 
regions of lower pressure. If valid data on the water content of the 
salt beds at the specific test site at Asse are to be obtained to use in 
calculations of the potential flow to be anticipated during the test, 
and to use as the source term in various mathematical models of 
brine migration after the test, more appropriate samples are re- 
quired. 


5804 Geochemistry 


— ALSO TO CITATION(S) 20986, 20988, 20989, 21032, 23134, 23202, 


23543 (DOE/EV/03852—42) Radionuclides in the Gulf 
of Mexico. Scott, M.R. (Texas A and M Univ., College Sta- 
tion (USA). Dept. of Oceanography). 1979. Contract AS05- 
76EV03852. 35p. (CONF-7909235—1). NTIS, PC A03/MF 
A01. Order Number DE82004315. 

From Symposium on environmental research needs in Gulf 
of Mexico; Key Biscayne, FL, USA (30 Sep 1979). 

The geochemistry of naturally occurring and anthropogenic 
radioisotopes in the Gulf of Mexico is discussed. The present state 
of the research effort in this area is summarized. (ACR) 


23544 (LA—9027-PR) Natural repository analogue pro- 
report, April 1-June 30, 1981. Curtis, D.B. 
Alamos National Lab., NM (USA)). Oct 


gram. 
(comp.). (Los 
A02/MF 


1981. Contract W-7405-ENG-36. 10p. NTIS, PC 
A0l. Order Number DE82004686. 

Procedures to isolate barium and do high precision meas- 
urements of barium isotope ratios are being developed. Chemical 
separation procedures and mass spectrometric techniques work 
very well on standard solutions of barium salts. Results of experi- 
ments examining the use of indigo carmine as an Eh buffer are re- 
ported. 


23545 (LBL—11990, pp 7.22-7.25) Possible chrondritic 
nature of the Danish Cretaceous-Te boundary. Asaro, 
F.; Michel, H.; Alvarez, L.; Alvarez, W. Jul 1981. NTIS, 
PC A16/MF AO01. Order Number DE82005575. 

In Energy & Environment Division, annual report, FY 1980. 

Research to date has demonstrated that deep-sea limestones 
exposed in Italy, Denmark, New Zealand, and northern Spain show 
unusual increases in the abundance of iridium (Ir) above the back- 
ground level at exactly the time of the Cretaceous-Tertiary (C-T) 
extinctions, 65 million years ago. As Ir is much depleted on the 
earth's surface with respect to the average solar system abundance, 
such an enrichment is not likely to have come from a terrestrial 
source because extra-terrestrial sources contain 3 orders of magni- 
tude more Ir than terrestrial sources and are much more likely to 
have produced the enrichment. Measuremént of the isotopic ratio 
of the two iridium isotopes in the Italian C-T boundary layer 
showed that it was identical with that of a terrestrial source. This 
eliminated a supernova explosion 65 million years ago as a source 
of the iridium. An interstellar origin for the asteroid, as postulated 
by Napier and Clube for impacting planetesimals, would only be 
possible if isotopic ratios (at least for Ir) in our part of the galaxy 
were nearly constant. Many sources of extraterrestrial material 
from within the solar system were considered and subjected to 
three tests. These sources had to be (1) able to deposit the Ir, (2) 
able to cause the C-T extinctions, and (3) likely to have occurred 
about 65 million years ago. Only one source survived the tests. 


23546 (LBL—12059) Acquisition and preparation of 
specimens of rock for large-scale testing. Watkins, D.J. 
(Lawrence Berkeley Lab., CA (USA)). Feb 1981. Contract 
W-7405-ENG-48. 18p. (CONF-810274—1). NTIS, PC A02/ 
MF AO1. Order Number DE82002823. 
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From National Science Foundation workshop on large-scale 
laboratory testing in geomechanics; Berkeley, CA, USA (17 Feb 
1981). 

D The techniques used for acquisition and preparation of large 
specimens of rock for laboratory testing depend upon the location 
of the specimen, the type of rock and the equipment available at 
the sampling site. Examples are presented to illustrate sampling and 
preparation techniques used for two large cylindrical samples of 
granitic material, one pervasively fractured and one containing a 

fracture. 


(PAEC(C)IB—80004) Pyrite geochemical analysis 
een Rate G.G.; Palabrica, O.T.; Guieb, 

L.A. Philippine. A Atomic Commission, Diliman, 
Sane = ty). 15 1980. 5p. NTIS ¢ S Sales Only), PC A02/ 

01. Order Number DE81700784. 

The determination of minor and trace elements in a different 
geochemical sampling media, pyrite, from the Bagacay Kuroko de- 
posit was done using a combination of nuclear and non-nuclear 
techniques. The analyzed elements, Cu, V, Pb, Co, Mn and Zn 
have essentially log-normal distributions. Correlation coefficients 
were calculated to measure the geochemical dependency of the dif- 
ferent analyzed elements with Cu and the other elements, except 
Mn. These close geochemical relationships of V, Pb, Co and Zn 
with Cu suggest the possible application of these elements as indica- 
tors in prospecting for copper-rich deposits in the Philippines using 
pyrite as the sampling media. 


5805 Oceanography 
REFER ALSO TO CITATION(S) 23545 


23548 (CONF-790268—, pp vp, Pa 2) Effects of or- 
Gulls Gitdbetn cilities on Gel caitedion at tantaien a? 
single versus clumped or attached marine bacteria. Berman, 
T.; Hanson, R.B.; Wiebe, W.J. (Univ. of Georgia, Sapelo 
Island). 1979. NTIS, PC AO9/MF A0Ol. Order Number 
DE82006958. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, ~ USA (7 Feb 1979). 

e examined the possibility that the frequent predominance 
in asa sea of heterotrophically active single over clumped or at- 
tached bacteria is due to a dearth of dissolved organic substrates. 
When estuarine and coastal waters (near Sapelo Island, GA) were 
supplemented with increasing concentrations of glucose or amino 
acids (up to 10 mg 1~*) and incubated for 24 hours, we usually ob- 
served no change in the relative size partitioning of the active he- 
terotrope. Water samples, prefiltered through various screens, also 
responded similarly, although in one experiment, glucose addition 
to the < 10 pm fraction enhanced the relative proportion of at- 
tached or clumped organisms. Thus the low ambient concentrations 
of these compounds in nature do not generally appear to limit the 
capability of single bacteria to clump or adhere to particles. Most 
of the added glucose was taken up or respired within 24 hours. 

ion rates, relative to incorporation, remained relatively 
stable (34% s.d. +- 8%) for all size fractions despite a 70 fold 
range of added glucose. 


23549 (CONF-790268—, pp vp, Paper 4) Copper chelat- 
ing capacity in the Sargasso Sea and on the continental shelf 
of the southeastern United States. Wood, A.M.; Evans, 
D.W. (Savannah River Ecology Lab., Aiken, SC). 1979. 
NTIS, PC A09/MF A0O1. Order Number DE82006958. 

From Conference on aquatic microbial ecology; Clearwater 
Beach, FL, USA (7 Feb 1979). 

Suspended particulate te material and numerous dissolved or- 
ganic compounds present in seawater have Cu complexing ability 
and a survey of the distribution of these potential Cu ligands was 
conducted on two cruises in 1979. A clear onshore to offshore gra- 
dient in the concentration of dissolved organic carbon (DOC) and 
total particulate material (TPM) was apparent. TPM ranged from 
51.49 to 6.28 mg 1~' in the coastal zone and decreased to less than 
5 mg 1~' 20 km offshore. Within the nearshore 10 km, DOC ex- 
ceeded 2.5 C 1-4 DOC decreased to less than 1.0 mg C 17' 30 km 
offshore. The relationship of DOC and TPM to the CuCC of 
strong dissolved ligands at eight estuarine, twelve continental shelf 


ured by this technique reached steady state with added Cu** in less 
than fifteen minutes. 


23550 Circulation in Enewetak Atoll lagoon, Atkinson, 
Lis no my Oceanography — oy ogy 1074 1085(Ne . 
imno. a o. 6, OV 
1981). Contract EY-77. 1529. 

Currents at Enewetak Atoll, Marshall Islands, were meas- 
ured on the reef margins, in the channels, and in the lagoon. 
Lagoon circulation is dominated by wind-driven downwind surface 
flow and an upwind middepth return flow. This wind-driven flow 
has the characteristics of an Ekman spiral in an enclosed sea. 
Lagoon flushing is accomplished primarily by surf-driven water 
input over the windward (eastern) reefs and southerly drift out the 
South Channel. Mean water residence time is 1 month, while water 
entering the northern portion of the atoll takes about 4 months to 
exit. 


23551 Pas a Oat eels eae es & Se ee 
toplankton patches on the outer cee ig waar 

J.A. (Skidaway Inst. of Oceano; 

kinson, L.P.; Lee, T.N.; Kim, = 

logy and Ocea hy; 26: No. 6 1103-1110(Nov 1981). 
Contract EY-76- "0936,EY-76-S-09-0889. 

Continuous surface mapping of temperature, salinity, and 
chlorophyll along a 300-km segment of the Gulf Stream cyclonic 
front defined the spatial scales of a large diatom patch that persist- 
ed throughout a 10-day study. The patch was localized in the up- 
welled cold core of a Gulf Stream frontal eddy centered over the 
200-m isobath off Jacksonville, Florida, in April 1979. The 2 
pig.liter~* surface chlorophyll isopleth enclosed in area > 1,000 km? 
with an alongshore dimension of 130 km. Surface chlorophyll ex- 
ceeded 5 pg.liter~* within the upwelled cold core of the eddy, 10- 
100x higher than concentrations in Gulf Stream or resident shelf 
surface water. Diatoms dominated the patch with the maximum ob- 
served abundance >10® cells.liter~’. Several days after the initial 
shipboard mapping, the size, location, and strong chlorophyll gradi- 
ents of the patch were confirmed with a surface chlorophyll image 
generated from an ocean color scanner (OCS) flown aboard a 
NASA U-2 aircraft. We show that the upwelling associated with 
eddies forming along the Gulf Stream cyclonic front results in lo- 
calized zones of high near-surface production and plant biomass 
that lie adjacent to oligotrophic surface waters of the Gulf Stream. 
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23552 (AD-A—093764) Size of the x-ray kernel of the 
Interim 


large 1979 august 20 solar flare. report. Landecker, 
P.B.; McKenzie, D.L. (Aerospace Corp., El Segundo, CA 
(USA)). 28 Nov 1980. Contract F04701-80-C-0081. 2Ip. 
NTIS, PC A02/MF AO0O1. 

At the time of the intense Class X5 solar flare on 1979 
August 20, monochromatic small raster maps near 7 A were re- 
corded of the flaring active region with 20-in. resolution (FWHM) 
by the SOLEX Solar X-Ray Spectrometer/Spectroheliograph. 
From these maps, the spatial extent of the x-ray kernel during the 
rise of this flare at about 0912 UT was determined to be less than 
28 inches. The electron density in the hot flare plasma was estimat- 
ed to be above 10 to the 11th power/cu cm. This is the first soft x- 
ray measurement of the angular size of such an intense flare. 





er power spectra and a 
ey iy ry er (Air Force Geoph 
ics Lab., Hanscom AFB, (USA)). 15 May 1979. Llp. 
NTIS, PC A02/MF AOI. 

High resolution power spectra of the Zurich sunspot num- 


pectra 
smoothly with epoch. The nominal tier line 
from about 10 to 12 1/2 years. In the process of 
obtaining a power spectrum a prediction error filter is derived. This 
linear filter may then be used to make predictions as follows: using 
sets of data containing 5 solar cycles of unsmoothed monthly values 
9 through 15, predictions of the next 12 


coefficients. The maximum of cycle 21 is predicted to be 130 + or 
- 20 at 1980.1 + or - 0.2. 


23554 (AD-A—094010) Plasma waves associated with en- 

ergetic streaming into oe . solar wind from the 

earth's bow shock. Progress wll ge ® a jul 80. 

Anderson, R.R.; Parks, G.K.; Eastman, T Gurnett, 

D.A.; Frank, L.A. (lowa Univ., Iowa City (sa), t. of 

aoe E: ). 8 Dec yo Contract N00014-76- 
A04/MF A0O1 


waves are observed associated with energetic particle streams 
coming from the earth's bow shock: ion-acoustic waves, electron 
plasma oscillations, and whistler-mode waves. The ion-acoustic 
waves occur simultaneously with either ion beams or a dispersed 
ion population in the energy range from approximately 0.5 to great- 
er than 45 keV. These short-wavelength electrostatic waves are 
very impulsive and the peak amplitudes increase with increasing ion 
flux and at spatial its in the energetic ion densities. The elec- 


energy electrons, especially in the 0.2 - 1.5 keV range. In the pres- 
ence of only enhanced electron fluxes, the average amplitudes of 
the electron plasma oscillations approach the peak amplitudes. 
(Author) 


23655 (AD-A—102249/0) Prediction of energetic particle 
disturbances. report. Paulikas, G.A. (Aerospace 
Corp., El Segundo, CA (USA). Space Sciences Lab.). 1 
May 1981. 39p. NTIS, PC A03 AOl. 

The Working Group on Energetic Particle Disturbance Pre- 
diction evaluated the present status of our capabilities to predict en- 
ergetic particle disturbances in space and developed a series of find- 
ings and recommendations. These recommendations, if implement- 
ed, promise to significantly increase the accuracy of existing fore- 
a techniques for the prediction of solar particle fluxes near 

the earth and to allow the development of predictive techniques for 
forecasting magnetospheric particle disturbances - a field which, at 
the present time, totally lacks operational short term forecasting ca- 
pability. This report is structured to emphasize our findings and 
recommendations. The interested reader will find additional rele- 
vant background material in the Appendices attached to the Work- 
ing Group report. We have also included a selected list of refer- 
ences, many of which can be found in these Proceedings. These ref- 
erences may illuminate various aspects of the state of the art of en- 
ergetic particle disturbance predictions or serve as authoritative re- 
views of work in this field. 


23556 (DOE/ER/03285—39, pp 211-240) Grand unifica- 
tion and cosmology: an environmental impact statement. 
(Los yates National Lab., New Mexico). 

, NTIS, PC A04/MF_ AOIl. Order Number 
DE82007210. 
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From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981 

The importance of particle ph Ld, fA 
determining the large scale structure of the universe is reviewed. In 
particular the importance of Grand Unified Theories in determining 
the baryon and lepton numbers of the universe, and aspects of 
Grand Unified Theories relevant to galaxy formation are discussed. 


23557 (DOE/ER/03285—39, pp 241-262) First-order 
transitions in the early universe. Weinberg, E.J. (Co- 
umbia Univ., New York, NY). 1981. NTIS, Pe A04/MF 
AOl. Order Number DE82007210. 
From 5. Johns Hopkins on current problems in 
a theory; Baltimore, MD, USA (25 May 1981). 

t is believed that at sufficiently high temperature gauge 
aaa which are at present spontaneously broken are restored. 
Standard big band cosmology then suggests that the universe began 
in a completely symmetric phase and then underwent a number of 
phase transitions before the present state of symmetry breaking was 
achieved. This paper describes work concerning the possibility that 
one or more of these phase transitions was first-order. 


23558 (LA-UR—81-2969) Automated supernova 
Colgate, S.A. (Los Alamos National Lab. NM (C 
Oct 1981. Contract W-7405-ENG-36. CONF. nOolg M 
4). NTiS, PC A02/MF AOl. Order umber DE82002399. 

From North American Treaty Organization/Advanced 
Study eo on supernovae; egy ee a UK (28 Jun 1981). 

A program is described for development of an automated su- 

pernova search based upon complete remote computer control of a 
telescope and vidicon digital imaging system. (GHT) 


23560 (LA-UR—81-3250) Masses and pulsations of BL 
Herculis variables. Hodson, S.W.; Cox, A.N.; , DS. 
Alamos Scientific Lab., NM (USA)). 1981. Contract 
-7405-ENG-36. 6p. (CONF- 8110131—2). NTIS, PC A02/ 
MF AO. Order Number DE82002347. 
From IAU colloquium 68; Schenectady, NY, USA (7 Oct 
1981). 

, From linear results, the masses of BL Her variables must be 
nearer to 0.55 M /sub sun/ than 0.75 M /sub sun/ if the bump 
phase transition (resonance) is to be located anywhere near the ob- 
served period range of 1./sup d/5 to 1./sup d/7. The nonlinear re- 
sults are consistent with the Simon resonance concept, but demon- 
strate that light and velocity curve shapes are a nonlinear phenom- 
enon that require nonlinear period ratios to display the resonances 
only in the narrow, observed range of 1./sup d/5 to 1./sup d/7. 
The mass near 0.55 M /sub sun/ is in good agreement with evolu- 
tion calculations (Sweigart and Gross, 1976) and nonlinear pulsation 
studies of Carson, Stothers, and Vemury (1981) and Stothers (1981). 


lee = lyrae variable pulsations 
Alamos Scientif- 


and the 
ic Lab, NM CUS! . 198 re -_ bene -7405-ENG-36. 9p. 
(CONF- 8110131 : a PC A0O2/MF AOl. Order 
Number DE82002 
From IAU al 68; Schenectady, NY, USA (7 Oct 

1981 

It is concluded that Oosterhoff group I clusters have 0.55 
M/sub sun/ stars and group II clusters have 0.65 M/sub sun/ stars. 
The Y value is always about 0.29. Mean log L/L/sub sun/ values 
are 1.66 and 1.78 giving M/sub bol/ = 0.60 and 0.30 for the RR 
Lyrae variables in these two groups of clusters. For field RR Lyrae 
variables at M = approx. 0.5 M/sub sun/ or less, perhaps M/sub 
bol/ = 0.90 or even larger as Clube and Jones propose. Apparently 
all evolution is blueward for RR Lyrae variables, and the color 
overlap of F and 1H pulsators is not real. (GHT) 


23561 a Tig Neutrino mass and neutrino 
cosmology. (Stanford Linear Accelerator 
Center, CA (USAy, Ac Poo Sinica, oo ). Aug 
1981. Contract AC03-76SF00515. 9p. (CO 8107674). 
NTIS, PC A02/MF AO1. Order Number DE820035 

From International conference on neutrino eae ae as- 
trophysics; Maui, HI, USA (1 Jul 1981). 





The theoretical progress on neutrino mass and neutrino cos- 
mology made in china during the period 1980 to 1981 is reviewed. 


23562 simulations of close encounters between 
binary and stars: the effect of the o (Comaies 
the stellar masses, Fullerton, L.W.; Hills, an 
Scien Center, Bell Laboratories Mare 

07974). ‘Astronomical Journal; 87 , 175- 
183(Jan 1982). 

A total of 45 760 simulated encounters between binary and 
single stars were run to study the effect of impact velocity and the 
f the three stars on the outcome of the collisions. Letting a 
kinetic energy of impact in units of the minimum kinetic 

to break up the binary, we find that the crossover 
between hard binaries (tightly bound binaries which increase 


Ht 


single star is equal to or 

and occurs at aas10 if its 

binary components. This bi- 

behavior of the crossover point is even more clearly defined 
we find its location in terms of the impact velocity V/sub f/ , 
orbital speed V/sub 0/ of 
t occurs at V/sub f//V/ 
star is equal to or less 


HUE 


depends greatly on the 

relative to that of the binary com- 

pact velocity. If the single-star mass 

it of the individual binary components, there is 

an interval of impact velocity over which all the binaries are 

broken up in encounters at the zero-impact parameter. This interval 

grows as the mass of the impacting single star increases. If the im- 

pacting star is less massive than the binary components, then the 
maximum probability of dissociation drops dramatically. 


transients and related 
Linge » R.E.; Hudson, H.S.; Worrall, 
.M. + ree NY; American Institute of Phys- 
ics (1982). $10p. (CONF-810871—). Copyright Clearance 
Conte ee Inc., Wettkos 765,  Sehenantaty. New York 12301. 
on gamma ray transients and related astro- 
La J CA, USA 5 Aug 1981 
phy phenomenn phe the study C, the ie phenom- 
ena responsible for the various gamma ray transients. X-ray burster 
observations and theories were also reviewed with emphasis on 
their relationship to gamma ray bursts. Recent observational data, 
particularly from the SMM, HEAO, and VENERA satellites made 
the workshop especially timely. Major headings include: gamma- 
ray transients, x-ray bursts, solar transients, and instrumental con- 
cepts. Individual items from the workshop were prepared separate- 
ly for the data base. (GHT) 


23564 Mass loss during the core helium flash. Deupree 
R.G.; Cole, P.W. (Los Alamos National Laboratory). 
physical eres Letters to the Editor; 249: No. 1, L35-L38(1 
The 2-D hydrodynamic calculations of the core helium flash 

by Cole and Deupree have been improved by the inclusion of a 
small nuclear reaction network, individual a capture reactions, and 

an expanding coordinate system. These nuclear modifications allow 
inclusion of neon photodisintegration, which limits the peak flash 
temperature to roughly 2 billion degrees, while the expanding co- 
ordinate system permits following the flash for about 50 s after the 
violent runaway begins. 


23565 Can the twin-exhaust model 
Smith, M.D. (Illinois Univ., Urbana (USA) De Det of Phys. 
ics); Smarr, L. (Illinois Univ., Urbana (USA) an 
M.L. —— os Davis (USA). t. of Applied Sci- 
ence); be ornia Univ., Livermore (USA). 
Lawrence Li Rane Lab.). Nature ’ (London); 293: No. 
5830, 277-279(24 Sep 1981). 

New results from numerical calculations of the twin-exhaust 
mechanism (Blandford and Rees. Mon. Not. R. astr. Soc.; 169:395 
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(1974)) of forming double radio jets in active galactic nuclei are 
combined with severe observational and theoretical constraints to 
reach conclusions concerning the nature of the allowed flows. It is 
concluded that high-velocity, high-powered jets cannot be pro- 
duced in gravitational potentials produced by stellar clusters but 
that the more general notion of the twin-exhaust mechanism, in 
which the central potential can be cusp-like near a massive black 
hole, is not ruled out for the high-powered radio sources. 


23566 Measurement of the cosmic-ray antiproton flux 
and a search for an soe. Buffington, ; Schindler, 
S.M.; Penn California Institute of Technol- 
By) Astrophysical PD 248: No. 3, 1179-1193(15 Sep 


A balloon-borne instrument has measured the cosmic-ray an- 
tiproton flux between 130 and 320 MeV and searched for antihe- 
lium between 130 and 370 MeV per nuclear. These particles were 
eckeetee Sam She Senenoees ot Sesmerctenes qoume see by 
combining a selective trigger with a detailed spark chamber 
ization of each recorded event. a eee Co 

. The 


protons m™* sr~* s"* MeV™' at the top of 

responding antiproton/proton ratio is 2. 

slightly smaller than the ratio observed 

higher energies. Thus the antiprotons have a 

to the protons, at least down to about 1! 

of these particles can be calculated under 

were created by collisions of high-energy 

terstellar gas. Calculations using the standard 

propagation in the Galaxy predict a flux two 

smaller than observed. A small low-energy flux is predicted due to 
a kinematic suppression of the production of low-energy antipro- 
tons. The discrepancy between calculatons and experiment may be 
evidence that cosmic-ray protons have passed through substantially 
more than 5 g cm™* of material during their lifetime. In addition, 
the combined results from this experiment and previous ones may 
be evidence for stochastic, energy-changing processes in interstellar 
space which act upon the secondary antiprotons after their cre- 
ation. The search for cosmic-ray antihelium sets a 95% confidence 
level upper limit on the He/H ratio of 2.2 x 107°. 


23567 Near-millimeter spectrum of the microwave back- 
pa, Meee Pas Richards, P.L. (Departmen tetas und’ Molecular 
ics, University of California; and Materials and Mo 
Research Division, or Berkeley Laboratory 

~ ipsical Journal 2 248: No. 1, 18-37(15 Aug 1981). 5408. 


A complete description is given of a measurement of the 
spectrum of the cosmic microwave background (CMB). A fully 
calibrated, liquid helium cooled, ballon borne spectrophotometer 
was used to measure the emission spectrum of the night sky over 
the frequency range from 1.7 to 40 cm™*, Great care was taken 


CMB peaks at 6 cm™! and is approximately that of a blackbody out 
to several times that frequency. Some deviations from blackbody 
shape are observed. The measured flux is equivalent to that from a 
blackbody in the temperature range from 2.88 to 3.09 K. These 
measurements are combined with previous observations of the 
CMB to produce a set of data covering three decades in frequency. 
This data set is compared with various models of the CMB. 


23568 Nucleosynthesis of neutron-rich heavy nuclei 
during explosive helium burning in massive stars. Blake, J.B.; 
Woosley, S.E.; Weaver, T.A.; Schramm, D.N. (S Sci- 
ences Laboratory, The A ce Corporation). hysi- 
cal Journal; 248: No. 1, 315-320(15 Aug 1981). 
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The production of heavy nuclei during explosive helium 
burning has been calculated using a hydrodynamical model of a 15 
M/sub sun/ (Type II) supernova and an "n-process” nuclear reac- 
tion network. We find that the resulting neutron-rich heavy nuclei 
are not produced in the relative abundances of solar-system r-proc 
Se ek eacaidie to ae eit 40 i, nak i dae Gane 
produced. These deficiencies reflect an inadequate supply of neu- 
trons. However, some neutron-rich isotopes, normally associated 
with the r-process, are produced which may be significant for the 
production of isotopic anomalies in meteorites. 


23569 Nuclear astrophysics and Tayler, R.J. 
(Sussex Univ., Brighton (UK). School of Mathematical and 
Physical Sciences). pp 5-22 of Nuclear astrophysics. Wilkin- 
son, D. Oxford, England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Problems in astrophysics and cosmology concerning the 
early universe and the late stages of stellar evolution and on which 
properties of elementary particles play an important role are re- 
viewed and discussed. 


Cosmological implications of Grand Unified The- 
aa. Nanopoulos, D.V. (European Organization for Nucle- 
ar Research, Geneva (Switzerland)). pp 23-67 of Nuclear as- 
trophysics. Wilkinson, D. Oxford, England; Pergamon 
(1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Having considered some basic points concerning the struc- 
ture of the standard strong and electroweak interactions prior to 
grand unification, the basic principles and the consequences for par- 
ticle physics of Grand Unified Theories (GUTS) are examined. The 
minimal, simplest GUT, SU(5), is analysed. Cosmological implica- 
tions including, baryon number generation in the early Universe, 
dissipative processes in the early Universe, and grand unified mono- 
poles are discussed. 


23571 Nuclear and particle physics in the early universe. 
Schramm, D.N. —— Univ., IL (USA)). pp 69-86 of 
Nuclear astrophysics. Wilkinson, D. Oxford, England; Per- 
gamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Arguments favoring the big bang theory are examined and 
the chronological history of the early universe, as described by this 
model, is traced. Subjects considered include grand unification and 
the origin of matter, quark-hadron phase transition, the decoupling 
of the weak interaction and relic neutrinos, and big bang nucleo- 
synthesis. 


23572 Solar neutrinos. Bahcall, J.N. oe for Ad- 
vanced Study, Princeton, NJ (USA)). pp 111-123 of Nuclear 
i90}) hysics. Wilkinson, D.. Oxford, d; Pergamon 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Having given a brief review of the subject of solar neutrinos 
and a summary of the theory of stellar evolution, the main sources 
of solar neutrinos are described. The results of the Brookhaven 
*7Cl experiment are summarized and an analysis given of the princi- 
pal new solar neutrino experiments that have been proposed. The 
use of solar neutrino experiments to detect the collapse of stars in 
the Galaxy and how the proposed "Ga experiment can be used to 
test for charge non-conservation are discussed. 


23573 Some aspects of the nucleosynthesis of the light 
elements. Audouze, J. (Centre National de la Recherche 
Scientifique, 75 - Paris (France). Inst. San 2 
125-157 Uf Nuclear astrophysics. Wilkinson, D. Oxfo 
England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The current situation regarding the nucleosynthesis of the 
light elements is reviewed and the formation of the elements lith- 
ium, beryllium and boron, the explosive hydrogen and helium-burn- 
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ing nucleosynthesis occuring in novae or in supermassive stars and 
some consequences of the discoveries of isotope anomalies in carbo- 
naceous chondrites and galactic cosmic rays (especially those con- 
cerning the formation of the Solar System and the origin of the 
cosmic rays), are discussed. 


23574 Synthesis of the heavy elements. Truran, J.W. 
(Cambrid ige Univ. (UK). Inst. of Theoretical Astronomy). 

161-176 of Nuclear astrophysics. Wilkinson, D. Oxford, 
Pngland; Pergamon (1981). 


From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The mechanisms of heavy element nucleosynthesis, which 
fall into two broad categories dependent upon whether the nuclear 
transformations are dominated by charged-particle reactions or by 
neutron-capture reactions, and the important underlying physical 
conditions, are considered. The characteristics of explosive 
charged-particle nucleosynthesis, associated either with hydro-static 
nuclear burning phases in stellar interiors or with the explosive 
ejection of core matter in supernova events, of the nuclei from 
neon through the iron-peak region are examined. Elements beyond 
the iron abundance peak (A >approximately 60) are formed pri- 
marily by neutron-capture reaction mechanisms and recent calcula- 
tions of both s-process and r-process neutron-capture nucleosynthe- 
sis are reviewed. 


23575 Classical Novae. The thermonuclear runaway 
model. Truran, J.W. (Cambridge Univ. (UK). Inst. of Theo- 
retical Astronomy) 177-190 of Nuclear astrophysics. 
Wilkinson, D os, id; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The identification of classical nova explosions with thermo- 
nuclear runaway events is examined. It is shown that the detailed 
characteristics of the carbon-nitrogen-oxygen (CNO) cycle hydro- 
gen-burning reactions serve to impose severe restrictions on the en- 
ergetics of the critical stages of these runaways and thereby afford 
a physical basis for distinguishing ‘fast’ and ‘slow’ novae. Subse- 
quent to runaway, hydrogen burning by means of these same CNO 
cycles dictates the evolution of nova systems through outburst. 


23576 Neutron Stars. Lecture 1 - Pulsars, bursters and 
neutron stars. Irvine, J.M. (Manchester Univ. (UK). Dept. 
of Theoretical a. pp 191-196 of Nuclear astrophysics. 
Wilkinson, D. Oxford, England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The development of a number of realistic models of neutron 
stars is discussed and their limitations examined. 


23577 Neutron Stars. Lecture 2 - Neutron star structure. 
Irvine, J.M. (Manchester Univ. (UK). t. of Theoretical 
Physics). pp 197-203 of Nuclear astrophysics. Wilkinson, D. 
Oxford, d; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Neutron star structure is discussed with special reference to 
the effects of density, the physics of the surface layers and the sig- 
nificance of the suggested solid crust in glitch phenomena. 


23578 Neutron Stars. Lecture 3 - Equations of state. 
Irvine, J.M. (Manchester Univ. (UK). t. of rc vag 
Physics). P 204-213 of Nuclear astrophysics. Wilkinson, D 
Oxford, England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The equation of state for neutron matter in the density range 
10**gm cm~* <approximately rho <approximately 10‘°*gm cm“ is 
discussed. 


23579 Nuclear explosions on neutron star surfaces. Ru- 
derman, M. (Columbia Univ., New York (U (USA). Dept. of 
Physics). oP 215-234 of Nuclear astrophysics. Wilkinson, D. 
Oxford, England; Pergamon (1981). 
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From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

The conditions under which neutron star accretion is expect- 
ed to be explosive, the expected observable consequences of such 
explosions and comparisons with observed X-ray and y-ray bursts 
are discussed. It is concluded that neither the remarkable March 5 
and 6, 1979, y-ray bursts nor the more conventional ones have of- 
fered any compelling evidence that nuclear explosions are involved. 
Strong negative arguments based upon the kind of model that 
seems to explain X-ray bursts indicate that unless very strong mag- 
netic fields play a crucial role nuclear burning is not a reasonable 
candidate for the energy source though too little detailed work has 
been done on explosions in huge complicated surface magnetic 
fields to support definitive conclusions for such models. 


23580 Laboratory approaches to nuclear astrophysics. 
Lecture 1 - Introduction. Barnes, C.A. (California Inst. of 
Tech., Pasadena (USA). W.K. Kellogg Radiation wont 
235-245 of Nuclear astrophysics. Wilkinson, D. Oxf 4. 
England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Experimental evidence to support the hypothesis that most 
of the observed elements are produced in stars by nuclear reactions 
for which the reaction rates can be measured or at least estimated 
by semi-empirical methods is discussed. Having considered the ele- 
mental abundances involved and the various nucleosynthetic and 
star burning processes entailed in star evolution, the reactions of the 
proton-proton chain are examined. 


23581 Laboratory approaches to nuclear astrophysics. 
Lecture 2 - The carbon-nitrogen multi-cycles. Barnes, C.A. 
(California Inst. of Tech., Pasadena (USA). W.K. —_ 
Radiation Lab.). pp 246-260 of Nuclear astrophysics. - 
kinson, D. Oxford, England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Experimental work on nuclear processes involved in the 
evolution of stars is discussed including; carbon-nitrogen multi- 
cycles, CN-multi cycles, the Ne-Na cycle, the Mg-Al cycle, helium 
burning and the reaction *C(a, y)**O. 


23582 Laboratory approaches to nuclear astrophysics. 
Lecture 3 - Carbon burning, neon burning, and oxygen burn- 
ing. Barnes, C.A. (California Inst. of Tech., Pasadena 
(USA). W.K. og Radiation Lab.). pp 261-227 of Nu- 
clear astrophysics. Wilkinson, D. Oxford, England; Perga- 
mon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Experimental work which has been carried out on some of 
the nuclear processes involved in the evolution of stars are dis- 
cussed including carbon, neon, oxygen and silicon burning, and the 
s and r processes. Corrections to the simple statistical model and a 
comparison of measured and calculated yields are considered. 


23583 Cold Big Bang with small black holes. Lindley, D. 
(Sussex Univ., Brighton (UK). Astronomy Centre). pp 279- 
283 of Nuclear astrophysics. Wilkinson, D. Oxford, Eng- 
land; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

A cosmological model is proposed in which the universe 
starts out entirely in the form of small black holes, whose subse- 
quent evaporation generates the presently observed cosmic entropy. 


23584 Nucleosynthesis of odd-odd nuclei. Norman, E.B. 
(Washington Univ., Seattle (USA). Nuclear Physics Lab.). 
pp 285-294 of Nuclear astrophysics. Wilkinson, D. Oxford, 
gland; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Investigations of possible production mechanisms, decay 
schemes, level structure and lifetimes of the astrophysically signifi- 
cant isotopes **Al, '*Lu and *Ta are reported. 


23586 =: Radio 


Schmid- id-Bur Radioastrono- 
mie, Bonn Germany FR). p ). PP, 295-303 295-303 of Nuclear astro- 
physics. W: England; Pergamon (1981). 
From Ettore Majorana school on nuclear astrophysics; 
ae ee 
emitted as a consequence of H* and He* recom- 
binations in HII regions, provided nearly ideal tools for the deter- 
mination of He/H abundance ratios all across the galaxy. After 
plying appropriate corrections for some unseen He®, and taking in 
account the post-big bang fraction of He derived from radio 
optical observations of oxygen, recent 100-m radio telescope meas- 
urements give a primordial He mass fraction Yp of between 0.21 
and 0.234. This puts stringent limits on some elementary particle 
scenarios in standard cosmology. 


(Nordisk Inst. for Teoretisk Atomfysik, 
mark)). 311-317 of Nuclear astrophysics. Wi n, D. 
Oxford, ; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

If CP-nonconservation arises from spontaneous symmetry 
breaking in the very early universe, the universe will have a 
domain structure of baryon number. A model of the early universe 
is proposed in which domains are stretched exponentially and the 
radius of domains is much greater than that of the standard big 
bang model, provided that the GUT phase transition is of first 
order. If the size of the stretched domains is sufficiently big to 
avoid pair annihilations of baryon and antibaryon domains, the diffi- 
culties of the baryon symmetric universe may be removed. 


—_ Neutrinos from electron-positron pair annihilation 

pernovae. Courvoisier, T.J.L. (Zurich Univ. (Switzer- 

land) ig Foe stn of Nuclear astrophysics. Wilkinson, D. 
gland; Pergamon (1981). 

"hehe Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

Having discussed the neutrino production rate in electron- 
positron pair annihilation reactions in supernovae explosions, a 
simple model of the core collapse is described and parameters rele- 
vant to the neutrino production given explicitly. The neutrino den- 
sity is described as a function of time and a range estimate given of 
the time during which the electron-positron pair annihilation may 
be of some importance to the physics of supernovae. 


23588 Pulsars. 13 years of research on neutron stars. 
Sieber, W.; Wielebinski, R. (eds.). Dordrecht, Netherlands; 
D. Reidel (1981). vp. (CONF-8008140—). 
From 95. International Astronomical Union symposium on 
pulsars; Bonn, F.R. Germany (26 Aug 1980). 
Individual items from the symposium were prepared sepa- 
rately for the data base. (GHT) 


X-ray astronomy with the Einstein O 


bservatory. 

Pessesdines of tin Hanah Tetenr Adietehedies Hidiaien of the 
American Astronomical Society meeting on x-ray astronomy 
held at the Harvard/Smithsonian Center for 
Cambridge, MA, USA, January 28-30, 1980. Giacconi, R. 
(ed.). Dordrecht, Netherlands; D. Reidel (1981). vp. 
(CONF-800174—). 

From Meeting on x-ray astronomy; Cambridge, MA, USA 
(28 Jan 1980). 

Individual items from the meeting were prepared separately 
for the data base. (GHT) 


23590 Physical and dynamical conditions in interstellar 
clouds. Evans, N.J. (Texas Univ., —_ “aly FD ed 1-19 4 
Interstellar molecules. Andrew, B.H. 
Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 
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The most far-reaching result to come from the study of in- 
terstellar molecules has been the recognition of a new class of ga- 
lactic structures - molecular clouds. These clouds appear to contain 
most of the mass of the interstellar medium and are the objects 
from which new stars are formed. Thus, a prerequisite for any un- 
derstanding of the star formation process is a knowledge of the 
physical and dynamical conditions in molecular clouds. 


23591 Detection of submillimeter lines of CO (0.65 mm) 
and H.O (0.79 mm). Phillips, T.G.; Kwan, J. (Bell Labs., 
Murray Hill, NJ (USA)): Huggins, P.J. (New York Univ., 
NY (USA)). pp 21-24 of interstellar molecules. Andrew, 
B.H. (ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 


1979). 
The 91.5 cm telescope of NASA's Kuiper Airborne Obser- 


vatory has been used, in conjunction with an InSb heterodyne re- 
ceiver, to detect the J=4-3 submillimeter transition of CO (461 
GHz) and the 4;4-32: transition of H2O (380 GHz). The water emis- 
sion was detected from the Orion ‘plateau’ region. 


23592 New detections of spectral lines in the frequency 
range 260-285 GHz. Erickson, N. (California Univ., Berke- 
ley (USA)); Davis, J.H.; Evans, N.J.; Loren, R.B.; Mundy, 
L.; Peters, W.L.; Scholtes, M.; Vanden Bout, P.A. (Texas 
Univ., Austin (USA)). pp 25-30 of Interstellar molecules. 
Andrew, B.H. (ed.). Dordrecht, Netherlands; D. Reidel 
(1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

‘ The upper half of the frequency band lying between the at- 
mospheric water lines at 183 and 323 GHz is virtualiy unexplored 
by spectroscopists of interstellar matter. The only published obser- 
vations are those of Huggins et al. (1979) who detected the J=3-2 
lines of HCN, HNC, and HCO* in the Orion A molecular cloud 
(OMC-1). The authors report the results of extensive observations 
made in March and April of 1979 with a University of California 
(Berkeley) receiver on the Texas 4.9-m antenna. 


23593 Further observational studies of the high velocity 
molecular source (‘plateau’) in Orion. Kuiper, T.B.H. (Jet 
Propulsion Lab., Pasadena, CA (USA)); Kuiper, E.N.R. 
(Western Laboratories, Ball Aerospace Systems Divisions, 
USA); Zuckerman, B. (Maryland Univ., College Park 
(USA)). pp 31-32 of Interstellar molecules. Andrew, B.H. 
(ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

' Sensitive measurements have been made of the profiles of 
various molecular lines in the direction of the BN/KL infrared 
complex in Orion. Similar line shapes are found for the high veloc- 
ity wings (‘plateau’) of most lines observed. The position of the 
high velocity source (HVS) was found in SO and HCO* relative to 
the SiO maser. A search for HV emission in other sources was un- 
successful. 


23594 High velocity gas in the Orion nebula. Scoville, 
N.Z. (Massachusetts Univ., Amherst (USA). Dept. of Phys- 
ics and Astronomy). pp 33-38 of Interstellar molecules. 
ase” B.H. (ed.). rdrecht, Netherlands; D. Reidel 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The author describes the observational data at both millime- 
ter and infrared wavelengths of the Orion molecular cloud. The 
evidence suggests the occurrence of very energetic phenomena 
within the young star cluster. 


23595 Lunar occultation observations of millimeter CO 
emission in S255. Schloerb, F.P.; Scoville, N.Z. (Massachu- 
setts Univ., Amherst (USA). Dept. of Physics and Astron- 
omy). pp 41-42 of Interstellar molecules. Andrew, B.H. 
(ed.). Dordrecht, Netherlands; D. Reidel (1980). 
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From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

Observations of millimeter wavelength emission lines at the 
highest possible angular resolution are necessary to reveal the ener- 
getics and dynamics in compact regions of star formation activity. 
Lunar occults*ions of molecular clouds provide a means for obtain- 
ing angular resolution that is much better than that possible with a 
single radio telescope, and make it possible to study in more distant 
sources features at the same linear scale as those in Orion. The au- 
thors have recently used lunar occultations of the region around 
two infrared sources embedded in the $255 molecular cloud to de- 
termine the angular structure of the CO emission of the surround- 
ing gas, and have found that this region closely resembles the core 
of the Orion molecular cloud. 


23596 Radio-frequency observations of interstellar CH, 
and HC;N. Fox, K.; Jennings, D.E. (Tennessee Univ., 
Knoxville (USA). Dept. of Physics and Astronomy). pp 43- 
44 of Interstellar molecules. Andrew, B.H. (ed.). Dordrecht, 
Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The authors have detected new ‘CH, transitions at 21,303 
and 94,089 MHz in emission from Orion A, and observed temporal 
variations of intensity among several velocity components at 76,700 
MHz. They have also detected an HC;N transition at 21,301 MHz 
in emission from IRC + 10216. 


23597 Identification of mm-wavelength U-lines. Turner, 
B.E. (National Radio Astronomy Observatory, USA). pp 
45-46 of Interstellar molecules. Andrew, B.H. (ed.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). . 

During the past five years, a total of about 180 U-lines has 
been observed by the author and others in the 70-115 GHz region 
in the prominent molecular clouds Sgr B2 and Ori (KL). A pro- 
gram to identify the carriers of these lines has been undertaken. A 
computer code, incorporating nine different centrifugal distortion 
Hamiltonians, generates spectra of asymmetric rotors from given 
rotational and centrifugal-distortion constants. Spectra have been 
computed for approximately 550 molecules that are considered po- 
tentially interesting astrophysically. 


23598 Long chain carbon molecules in the interstellar 
medium. Avery, L.W. (National Research Council of 
Canada, Ottawa, Ontario). pp 47-58 of Interstellar mole- 
cules. Andrew, B.H. (ed.). Dordrecht, Netherlands; D. 
Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The long chain carbon molecules known as the cyanopo- 
lyynes (HCsub(n)N, n=3,5,7,9) are becoming increasingly more im- 
portant in astrophysics. At present, the smallest member of the 
family, cyanoacetylene (HC3N), has been observed in at least 32 
sources, and cyanodiacetylene (HC;N) in at least ten. Some 29 tran- 
sitions of these two molecules have been detected to date, and the 
number of new sources and new lines is increasing quickly. Al- 
though the larger members of the family have not yet been found 
in sufficient abundance to permit studies in more than a few 
sources, the fact that they exist at all in detectable amounts is of 
interest from the standpoint of astrochemistry. As a family, these 
molecules share a number of properties that are unique or, at least, 
unusual among interstellar species. The author reviews briefly some 
of these properties and shows how they contribute to the usefulness 
of the cyanopolyynes as astrophysical probes. Some specific studies 
in which these molecules have been utilized are discussed. 
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23599 Long carbon chain molecules in the laboratory and 
in space. Winnewisser, G.; Toelle, F.; Ungerechts, H.; 
Walmsley, C.M. (Max-Planck-Institut fuer Radioastronomie, 
Bonn (Germany, F.R.)). pp 59-65 of Interstellar molecules. 
ioe” B.H. (ed.). Dordrecht, Netherlands; D. Reidel 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

) The unsaturated long carbon chain molecules of the type 
HCsub(2n+1)N (with n=1,2..) have the remarkable property of 
being very stable under a wide variety of different laboratory and 
interstellar conditions. The authors used the high angular resolution 
of the 100 m radiotelescope to conduct a survey of selected dark 
dust clouds by employing such molecules as probes. 


23600 Relative distribution of ammonia and cyanobuta- 
diyne emission in Heiles 2 dust cloud. Little, L.T. (Observa- 
toire de Paris, Section de Meudon, 92 (France)); MacDon- 
ald, G.H.; Riley, P.W. (Kent Univ., Canterbury (UK)); 
Matheson, D.N. (Science Research Council, Slough (UK). 
Bit tea, Lab.). pp 67-68 of Interstellar molecules. Andrew, 

(ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 8&7. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 


1979). 
A map of the NHs (1,1) emission in Heiles 2 dust cloud, ob- 


served with 2.2 arc min. resolution, is presented and compared with 
that of the J=9-8 transition of HC;N. Although the distribution 
of both molecules lies on a ridge, there is a marked anti-correlation 
in the observed antenna temperatures of the two molecules along it. 
This appears to be best explained as a variation in the relative abun- 
dances of the two molecules along the ridge by a factor 8-20 in a 
distance of 10'* cm. 


23601 Spectra of the 1-0, transition of sulfur monoxide 
in interstellar clouds. Rydbeck, O.E.H.; Hjalmarson, A.; 
Rydbeck, G.; Ellder, J.; Kollberg, E. (Onsala Space Obser- 
vatory, Sweden); Irvine, W.M. (Massachusetts Univ., Am- 
herst (USA)). pp 71-76 of Interstellar molecules. Andrew, 
B.H. (ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

, Emission from SO towards a number of HII regions and mo- 
lecular clouds with embedded energy sources has been reported by 
several authors. The authors provide additional spectra and infor- 
mation on observing procedures, and discuss the rest frequencies 
for the SO and **SO 1o->0; transitions. 


23602 GH and HC;N in interstellar clouds. Wootten, 
A.; Bozyan, G.P.; Garrett, D.B.; Loren, R.B.; Snell, R.L.; 
Vanden Bout, P. (Texas Univ., Austin (USA). Dept. of As- 
tronomy). pp 81-82 of Interstellar molecules. Andrew, B.H. 
(ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 


1979). 
A survey for the molecules C,H and HCsN in a variety of 


interstellar clouds has been completed. Both molecules are very 
widespread in cold dark clouds as well as in hot clouds. C,H emis- 
sion has been mapped in L1534. In cold clouds the fractional abun- 
dance X(C2H) is found to be 2-6X10~*. The ratio of abundances 
X(C2H)/X(HCsN) falls in the range 6-10, consistent with some gas- 
phase reaction schemes for these molecules. 


23603 Detection of new ammonia sources. Macdonald, 
G.H.; Brown, A.T. (Kent Univ., Canterbury (UK)); Little, 
L.T. (Observatoire de Paris, Section de Meudon, 92 
(France)); Matheson, D.N. (Science Research Council, 
Slough (UK). Appleton Lab.); Felli, M. (Osservatorio As- 
trofisico di Arcetri, Florence (Italy)). pp 83-84 of Interstel- 
lar molecules. Andrew, B.H. (ed.). Dordrecht, Netherlands; 
D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 
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The authors have undertaken a systematic survey of com- 
pact HII regions, HzO masers, Herbig-Haro objects and other pro- 
tostellar indicators for emission in the (1,1) and (2,2) transitions of 
NHs, using the SRC Appleton Laboratory 25 m telescope. So far 
this program has yielded 33 detections which are reported. 


23604 Ammonia observations of the molecular clouds 
near S68, S140 and OMC2, Little, L.T. (Observatoire de 
Paris, Section de Meudon, 92 alone Brown, A.T.; Mac- 
Donald, G.H.; Riley, P.W. (Kent Univ., Canterbury ury (UK) 
Matheson, DN. (Science Research Council, Slough (UK 

Ae Lab.). pp 85-87 of Interstellar molecules. Andrew ; 

(ed.). Dordrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

Maps of the J=1,K=1 inversion transition of interstellar am- 
monia are presented and compared with observations of carbon 
monoxide and formaldehyde. 


23605 Ammonia observations of the molecular cloud near 
$106. Little, L.T. (Observatoire de Paris, Section de 
Meudon, 92 (France)); MacDonald, G.H.; Riley, P.W. 
(Kent Univ., Canterbury (UK)); Matheson, D.N. (Science 
Research Council, Slough (UK). Appleton Lab.). pp 89-90 
of Interstellar molecules. Andrew, BH. (ed.). Dordrecht, 
Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The region surrounding the optical nebula $106 has been 
mapped in the J=1,K=1 (1,1) transition of ammonia with a 2.2 arc 
min. beam. The source is observed as two components with the HII 
region sandwiched between them. It is likely that the asymmetry of 
the optical nebula is produced by preferential escape of u.v. radi- 
ation from the central source of excitation in directions of reduced 
density within the molecular condensation. Observations of the 
(1,1) and (2,2) transitions yield a kinetic temperature for the NHs 
molecules in the range 18-22 K. There is evidence for ‘clumpiness’ 
in the distribution of matter. 


23606 Core of a quiescent cloud, L183. Walmsley, C.M.; 


Ungerechts, H.; Winnewisser, G. (Max-Planck-Institut fuer 
Radioastronomie, Bonn (Germany, F.R.)). pp 91-92 of Inter- 
stellar molecules. Andrew, B.H. (ed.). Dordrecht, Nether- 
lands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 


23607 High resolution 4.8 GHz mapping of H2CO using 
the Westerbork Synthesis Radio Telescope. Forster, J.R. 
(Stichting Radiostraling van Zon en Melkweg, Dwingeloo 
(Netherlands) Goss, W.M. (Rijksuniversiteit Groningen 

etherlands). Kapteyn Sterrewacht); de Jong, T. (Astro- 
nomical Institute, Amsterdam, Netherlands); orman, C.A.; 
Habing, H.J. ‘(Rijksuniversiteit Leiden (Netherlands). 
Sterrewacht); Dickel, H.R. (Illinois Univ., Urbana (USA)). 
pp 95-98 of Interstellar molecules. Andrew, B.H. (ed.). Dor- 
drecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The authors have mapped the distribution of 6 cm H2zCO 
(lio—111) absorption against the HII regions DR21 and W58 with 
an angular resolution of 6.8 secs of arc (RA) and a velocity resolu- 
tion of 0.73 km s~*. The Westerbork SRT was used with the newly 
completed 5120 channel digital line receiver. With all 14 telescopes, 
a maximum baseline of 1440 m, both linear polarizations and a 
bandwidth per channel of 10 kHz the rms noise in the channel 
maps was about 7 K. Scale sizes of H2CO in molecular clouds near 
HII regions are measured and the kinematics of the clouds in the 
molecular line are studied. 
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23608 Surveys of the 4.8 GHz absorption 
line in dark clouds in M17 and NGC 2024, Y.K. (Na- 
tional Astronomical Observatory, Seoul ublic of 
Korea)). pp 99-100 of Interstellar molecules. , B.H. 
(ed.). t, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The 4.8 GHz HaCO absorption line was mapped in the di- 
rections of the dark clouds in M17 and NGC 2024. The observa- 
tions were made with a beamwidth of 6.6 arc min and a velocity 
resolution of 0.12 km s™*. 


23609 Cloud-to-cloud variations in H:CO-to-H: ratios. 
Sherwood, W.A. (Max-Planck-Institut fuer Radioastrono- 
mie, Bonn omens, +" “tt pp 101-102 of Interstellar mol- 
ecules. Andrew, B.H. iy Se ee Netherlands; D. 
Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The author presents data for the ratio HxCO/He for four in- 
terstellar clouds: Heiles Cloud 2, KC, Ks and rho Oph. 


23610 Formaldehyde in L1551, L134 and the galactic 
centre. Sandqvist, A.; Bernes, C. (Stockholm Observatory, 
Saltsjoebaden, Sweden). 103-107 of Interstellar mole- 
cules. Andrew, B.H. (ed. .. Dordrecht, Netherlands; D. 
Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The formaldehyde molecule is an excellent probe of physical 
conditions inside interstellar clouds. This is illustrated by presenting 
results of a series of observations using the MPIFR Effelsberg 100- 
m radio telescope for the 6-cm transition, the NRAO Green Bank 
43-m radio telescope for the 2-cm transition and the NRAO Kitt 
Peak 11-m mm-wave telescope for the 2-mm transition. 


23611 Observations of the 3.4-mm HCO* line toward the 
galactic center. Fukui, Y.; Kaifu, N.; Morimoto, M.; Miyaji, 
T. (Tokyo Univ., Mitaka. (Japan). Tokyo Astronomical Ob- 
servatory). pp 109-110 of Interstellar molecules. Andrew, 
B.H. (ed.). rdrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The 3.4-mm line of HCO* has been mapped toward the ga- 
lactic center. The telescope used was the 6-m mm-wave telescope 
at the Tokyo Astronomical Observatory, equipped with a GaAs 
Schottky barrier diode mixer and a 256-ch filter bank of 1-MHz res- 
olution. 


23612 CO and OH in the galactic center region. Inatani, 

J.; Ukita, N. (Tokyo Univ. (Japan)); Kaifu, N. (Tokyo 

Univ., —. Bag Tokyo Astronomical Observatory); 

Kodaira, S K. (Kisarazu Technical College, Japan). 

hn “112 Pa Interstellar molecules. Andrew, B.H H. fed). 
rdrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

The two-dimensional distribution of molecular clouds in the 
galactic center region has been investigated in the CO 115 GHz 
line and in the OH 1665 and 1667 MHz lines. Because the CO line 
is usually optically thick, the brightness temperature of the line is 
directly related to the kinetic temperature of the cloud. On the 
other hand, the real optical depth of the OH line can be obtained 
from the intensity ratio between 1665 and 1667 MHz lines (assum- 
ing LTE). From this point of view the authors have compared the 
CO and OH observational results. 


ERA VOL. 7,NO.8/ 28672 


23613 In search of < ximately 5 K galactic molecu- 

lar gas. Rubin, R.H. ( fornia State Univ., Fullerton 

(USA)); Evans, N.J. (Texas Univ., Austin (USA). Dept. of 

Astronomy); Zuckerman, B. land Univ., College Park 

OD ce Pp Meats of Interstellar molecules. ‘Andrew, B.H. 
rdrecht, Netherlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

‘ Existing surveys of our galaxy are able to detect CO clouds 
with an excitation temperature > approximately 5 K. The authors 
have made observations to determine if a substantial molecular 
component is colder than approximately 5 K. CO emission features 
were compared with HsCO absorption against 17 continuum 
sources near the galactic plane. After elimination of features in the 
spectra that are probably associated with known H II regions, there 
were 39 clouds remaining, most of which show an excellent kine- 
matic agreement between HaCO and CO. The results do not sug- 
gest the existence of a large amount of mass in ultra-cold molecular 
clouds. 


23614 CO (J=2-1) observations of several galactic HII 
regions, de Graauw, T.; Lidholm, S.; Fitton, B. (E 

Space Research and Technology Centre, Noordwijk (Neth- 
erlands)); Israel, F.P.; Sargent, A. (Owens Valley Radio Ob- 
servatory, Pasadena, "CA (USA)); Kuiper, T.B.H. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)); Nieuwenhuyzen, H. 
(Rijksuniversiteit Utrecht (Netherlands)). 115-116 of In- 
terstellar molecules. Andrew, B.H. (ed.). rdrecht, Neth- 
erlands; D. Reidel (1980). 

From 87. international Astronomical Union symposium on 
interstellar molecules; Mont Tremblant, Quebec, Canada (6 Aug 
1979). 

‘ The authors observed **CO (J=2-1) emission in the direc- 
tion of several galactic HII regions. At a frequency of 230 GHz the 
angular resolution was 30 arcsec and the velocity resolutions were 
0.3 and 1.3 km s~*. The cores of 16 molecular clouds associated 
mainly with compact and subcompact HII regions were observed: 
$88, $106, S157, S158 (NGC 7538), S159, $187, $228, S255 (IC 
2162), S269, ON-1, G45.5-0.1, W1 (center), W58 (K3-50), Cep A 
and Mon R2. Observations of all sources were in a cross pattern of 
at least five points. Four sources - Cep A, Mon R2, S158 and W58 
- were mapped in more detail. 


23615 Sun’s magnetic field. Piddington, J.H. (Common- 
wealth Scientific and Industrial Research Organization, 
Lindfield (Australia). Div. of Applied Physics). pe 4-20 of 
Discussion meeting on solar-terrestrial physics. Melbourne, 
Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

The solar 22 year activity cycle is reviewed briefly and some 
widely accepted features are queried. Measurements of surface 
magnetic fields during the past few years may require drastic revi- 
sion of traditional theories of solar fields, notably the turbulent 
dynamo theory. All surface magnetic fields have strengths of 
approx. 1500 G or more, those in some sunspots exceeding 4000 G. 
The non-spot fields are seen in all sizes. Their total area is roughly 
1% of the solar surfaces with most of the photosphere non-magnet- 
ic plasma. In the chromosphere and corona the magnetic fields 
have expanded so that virtually the entire upper atmosphere is mag- 
netic. Apart from the granule and supergranule convective motions, 
all observed solar sructures are shaped by their magnetic fields. 
These structures are described and used to infer the nature of the 
submerged fields. 


23616 Magnetic field structure in the solar chromosphere. 
Giovanelli, R.G. (Commonwealth Scientific and Industrial 
ization, Lindfield (Australia). Div. of Ap- 

; 4 Ata of Discussion meeting on solar-ter- 

elbourne, Australia; La Trobe University 


A magnetic canopy forms at heights 300-500 km or less in 
active regions, 500-600 km or less in the inner parts of unipolar re- 
gions, and not much more in the neighbourhood of plagettes. As a 
consequence, at sunspot maximum about 50% of the Sun’s surface 
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is covered by magnetic canopy at heights 500-600 km or less. At- 
mosphere models therefore require major revision. The theory of 
wave propagation in the chromosphere will need to be expanded to 
include magnetic media, and reflection and refraction at the inter- 
face. 


23617 Faculae, filigree and the calcium bright point 
structures. Wilson, P.R. (Sydney Univ. (Australia). Dept. of 
— Mathematics). PP. 23 of Discussion meeting on 
trial physics. Melbourne, Australia; La Trobe 
University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


Observations of velocity and magnetic fields as- 
soiated with emerging magnetic flux. Wilson, P.R. (Sydney 
Univ. (Australia). Dept. of Applied Mathematics). p oe | 
Discussion meeting on solar-terrestrial physics. Mel 
Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23619 Scattering polarisation in solar resonance lines, 
Rees, D.E. (Sydney Univ (Australia). Dept. of Applied 
Mathematics). 24 of Discussion meeting on solar-terres- 
i a elbourne, Australia; La Trobe University 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23620 Solar corona out to 10 R. Stewart, R.T. (Com- 
monwealth Scientific and Industrial Research Organization, 
Epping (Australia). Div. of Radiophysics). pp 25-38 of Dis- 
cussion meeting on solar-terrestrial physics. Melbourne, 
Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Present knowledge of the physical conditions of the corona 
is discussed and possible areas for future research are outlined. The 
discussion covers coronal structures, coronal electron densities, 
magnetic fields and dynamic processes including coronal transients 
and solar flare particles. 


23621 IPS synoptic solar and ionospheric data pro- 
gramme. Cole, D.G. ent of Science and the Envi- 
ronment, Darlinghurst (Australia). Ionospheric Prediction 
Service). pp 39-52 of Discussion meeting on solar-terrestrial 
physics. Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

This review gives information on the solar and ionospheric 
research instruments available in Australia. Data programmes are 
described. 


23622 Coronal holes. Sheridan, K.V. (Commonwealth 
Scientific and Industrial Research Organization, Epping 
(Australia). Div. of ares pee pp 53-54 of Discussion 
meeting on solar-terres physics. Melbourne, Australia; 
La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 fang 

By relating the changing coronal holes, particularly polar 
holes, to the solar wind structure, it is possible to gain a better un- 
derstanding of the solar cycle modulation of geomagnetic activity 
and galactic cosmic rays. 


Emission line polarisation and coronal magnetic 
fields. Rees, D.E. (Sydney Univ. (Australia). Dept. of Ap- 
plied Mathematics). pp 55 of Discussion meeting on solar- 
terrestrial physics. slip cues Australia; La Trobe Univer- 
sity (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


iv, (Australi). ay f Theore fcal Physics). a 
Univ. it. 0} reti 
ri of ussion meeting on solar-terrestrial physics. MeL 
bourne, p pee La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23625 Solar maximum mission. Sheridan, K.V. (Com- 
monwealth Scientific and Industrial Research Organization, 
Epping (Australia). Div. of ap ae ag pp 57 of Discus- 
sion meeting on solar-terrestrial physics. Melbourne, Austra- 
lia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23626 Research at the CSIRO Solar Optical Observa- 
tory, Culgoora, Loughhead, R.E. (Commonwealth Scientific 
and Industrial Research Organization, Lindfield (Australia). 


Div. of Applied ieee. op 60-65 of Discussion meeting 
Toone, Australia; La Trobe 


on solar-terrestrial physi 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Activities at the Culgoora Observatory are directed at inves- 
tigating the physical properties of the fine structures of the solar 
photosphere and chromosphere and developing instrumentation for 
observing these features. Observations of solar granulation are de- 
scribed. 


ry Solar indices for ionospheric studies. Wilkinson, 
J. (Department of Science and the Environment, _. 
incline (Australia). Ionospheric Prediction Service). pp? 
of Discussion Lary. on solar-terrestrial physics. 
bourne, Australia; La Trobe University (1980). 
From Solar-terrestrial 
bourne, Australia (29 Aug 1980). 


physics discussion meeting; Mel- 
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23628 (AD—361772) wet of nuclear detonations on 
the ionosphere. Daniels, F.B.; Harris, A.K. (E age ko 
Lab., Belmar, NJ (USA)). 22 May 1957. 75p. NTIS, 
A04/MF Aol. 

During Operation CASTLE, two ionosphere recorders were 
operated in the Marshall Islands -at Site Elmer, about 200 miles 
west of Bikini Atoll, and at Rongerik Atoll, about 150 miles east of 
Bikini -- in order to study the effects of the detonations on the ion- 
osphere. Severe absorption was observed 200 miles west of all mul- 
timegaton shots, lasting several hours, presumably due to ionization 
caused by radioactive material carried by high-level winds. Turbu- 
lence in the E region after each major shot was indicated by the 
diffuse sporadic-E returns at Rongerik. Ionospheric disturbances 
were found up to 2,600 miles away, with indicated velocities of 
about 8 to 16 km/min. 


23629 (AD—830065) Study of techniques for geomagnetic 
field measuring, recording and automatic record digitizing. 
Final report 15 August 1966-14 “ye 1968. bw R.L,; 
Morris, F.J. (Electro-Mechanics Co., Austin, TX (USA)). 
15 Feb 1968. Contract AF 19(628).6151, 33p. NTIS, PC 
A03/MF AOl1. 

The goals of the program were all related to magnetic meas- 
urements and recording, and to the processing of geomagnetic data. 
A study of feasibility of a Variable-Mu Gradiometer, construction 
of a prototype Variable-Area Recorder, and further improvements 
to and operation of the DADA-MAGSCAN automatic magneto- 
gram processing system, are described. ‘A Feasibility Study of a 
Component Gradiometer (U),’ Scientific Report 1, Part I (U) and 
Part II (S), 14 May 1967, describes the portion of the program cov- 
ering the gradiometer study. 





(AD-A—093745) The ionospheric response to solar 
flares. i. effects of approximations of solar flare euv fluxes. 
Memorandum report. Oran, E.S.; Mariska, J.T. (Naval Re- 
search Lab., Washi DC (USA)). 16 Jan 1981. 23p. 


density profiles. Then the spectral model is mathematically filtered 
to show how it would appear to the SOLRAD EUV detectors, and 
this degraded information is used in the ionosphere model. Com- 
parison of the two ionosphere shows that the two spectra produces 
changes in the total electron content in the ionosphere that differ 
by only a few percent. More significant changes which occur in the 


23631 (AD-A—093928) Study of —_ currents 
and resultant surface magnetic variations. Final Ket + - 
agg A Chen, C.; Wolf, R.A.; Harel, M.; 

S (Rice Univ., Houston, TX ugaye i7 A 

1880 co ek rises TIC-O008 82p. NTIS, PC HAR 


” We have completed computer simulations of the inner mag- 
netosphere, for the substorm-type event of 19 September 1976. Sev- 
eral computer runs have been performed, with various sets of input 
parameters. Data from the Air Force S3-2 satellite and ground 
magnetometers were used for model inputs. Model predictions were 
analyzed and exhaustively compared with data from the S3-2 satel- 
lite, the AFGL magnetometer chain and many other sources. 
Agreement between theory and data was very satisfactory in most 
respects. The model injected a realistic ring current during the sub- 
storm. Many features of various types of observations were correct- 
ly predicted by the model, which was then used to suggest physical 
interpretations of the features. The predicted latitudinal distribution 
of region-2 Birkeland currents disagrees with S3-2 observations in a 
way that appears to be independent of details of the model, input 
inaccuracies, etc. Some implications of this discrepancy for the 
theory of the plasma sheet and heric substorms have 
been worked out. The computed total Joule heating rate in our 
modeling region is larger than would be estimated by a standard 
method, and the time-integrated Joule heating rate is about twice 
the change in model ring-current energy. Recently, our program 
has been converted for use in modeling a storm and one 
run has been made through the first few hours of the magnetic 
storm of 29 July 1977. A realistic model ring current was injected 
in the first few hours after the sudden commencement. 


23632 eee stabilization of the 


Keskinen, M.J. (N 
m, DC (USA)). 31 Jul 1981. 14p. NTIS, PC A02/ 


“~r is shown that through nonlinear mode coupling processes 
long wavelength low frequency strong E x B turbulence can stabi- 
lize short wavelength high frequency Farley-Buneman modes in a 
weakly ionized low pressure convecting plasma. Favorable com- 
parisons are made with experimental observations. 


23633 (AD-A—102345/6) Electron transport, pany 
and optical emissions in the auroral e-layer. Final report 3 
Jan 78-30 Sep 80. Strickland, D.J. (Science Applications, 
Dy gem VA (USA)). Jan 1981. 98p. NTIS, PC A05/ 

This report discusses a study related to ionospheric content 
and optical emissions in the auroral E-layer. The electron transport 
description was provided by a model previously developed by the 
author. The applied chemistry model, which is time dependent and 
includes several ion and neutral species, was developed during this 
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study. Results for several sets of initial conditions are presented. 
These results include ion production rates, ion densities, and 
column emission rates for selected UV features. For initial condi- 
tions, two model atmospheres and incident electron fluxes from two 
experiments and for a Maxwellian expression are considered. Calcu- 
lated ion densities and emission rates are compared with available 
measurements from one of these experiments and show reasonable 
agreement. Maxwellian distributions are considered for characteris- 
tic energies of .5, 1.0, 2.5, and 5.0 keV. Altitude profiles of the im- 
portant individual ion densities and vertically viewing column emis- 
sion rates of various important UV features are presented for each 
of these distributions. In addition to the above described results, a 
large quantity of atomic and molecular data collected during this 
program is given. In the Appendix, the problem of ion transport is 
discussed with an estimate of its effect on the calculated ion densi- 
ties. 


23634 (AD-A—102522/0) EXCEDE energy deposition. 
Theory and experiment compared. Final report 31 Oct 79-31 
Oct 80. Archer, D.H. (Mission Research Corp., Santa Bar- 
— CA (USA)). 30 Nov 1980. 63p. NTIS, PC A04/MF 


This report describes work performed to determine the ade- 
quacy of code calculations (based on single particle deposition in 
ambient air) to describe the energy deposition rate surrounding 
electron beams at E-region altitudes in the atmosphere. Compari- 
sons are made between model predictions and camera data from the 
PRECEDE II and EXCEDE:SPECTRAL experiments. Large dis- 
crepancies are found to exist between theory and experiment, at 
least for the EXCEDE:SPECTRAL event, in the region near the 
electron accelerator. The discrepancies are tentatively attributed to 
a beam plasma discharge effect that is not described by the stand- 
ard theory. Recommendations are made for work to help clarify 
the phenomenon. 


(AD-A—102523/8) Requirements for improved in- 
frared prediction capability: LWIK. Final report 31 Oct 79-31 
Oct 80. Archer, D.H. (Mission Research Corp., Santa Bar- 
bara, CA (USA). 31 Oct 1980. 131p. NTIS, PC A07/MF 
AOl. 


This report describes work performed to determine the 
major uncertainties involved in the prediction of the long wave- 
length infrared (LWIR) environment following a megaton-class, 
high-altitude burst. Included for consideration is emission from the 
molecular species Os, NOz, N2zO, COs, uranium- and fission-frag- 
ment oxide ions, and from electrons in the fireball plume. A prior- 
ity listing is provided of recommended research items necessary for 
improvement of our prediction capability. 


23636 (PB—81-233215) Computer-simulation movie of 
ionospheric electric fields and currents for a 
substorm life cycle. Technical note. Kamide, Y.; Matsushita, 
S. (National Center for Atmospheric Research, Boulder, 
CO (USA)). Jul 1980. 60p. NTIS, PC A04/MF AOl. 
Numerical solution of the current conservation equation 
gives the distributions of electric fields and currents in the global 
ionosphere produced by the field-aligned currents. By altering ion- 
ospheric conductivity distributions as well as the field-aligned cur- 
rent densities and configurations to simulate a magnetospheric sub- 
storm life cycle, which is assumed to last for five hours, various 
patterns of electric fields and currents are computed for every 30- 
second interval in the life cycle. The simulated results are compiled 
in the form of a color movie, where variations of electric equi-po- 
tential curves are the first sequence, electric current-vector changes 
are the second, and fluctuations of the electric current system are 
the third. The movie compresses real time by a factor of 1/180, 
taking 1.7 minutes of running time for one sequence. One of the 
most striking features of this simulation is the clear demonstration 
of rapid and large scale interactions between the auroral zone and 
middle-low latitudes during the substorm sequences. This technical 
note provides an outline of the numerical scheme and world-wide 
contour maps of the electric potential, ionospheric current vectors, 
and the equivalent ionospheric current system at 5-minute intervals 
as an aid in viewing the movie and to further detailed study of the 
‘model’ substorms. 





Model of solar flux attenuation during eclipse 
and its effects on emission from te 
H.B. (Jet Propulsion Lab., Pasadena, CA 
say Fo J.M. (Boston Coll., Chestnut Hill, MA 
SA). Mass Space Data Analysis Lab.). Planetary and 

Science; 29: No. 6, 601-607(Jun 1981). 

The basic theory of solar flux attenuation by the Earth’s at- 
mosphere is reviewed and a model of the time-varying flux ob- 
served by a satellite during eclipse passage developed. The general 
model is applied to the specific problem of variations in photoelec- 
tron flux during penumbral passage and the effects of wavelength, 
solar activity, and atmospheric constituents on photoelectron emis- 
sion investigated. Predictions of the photoelectron current expected 
from tungsten and aluminum surfaces are then successfully com- 
pared with actual observations from the ATS-5 and Injun 5 satel- 
lites confirming the validity of the model. 


Mechanism of magnetospheric substorm and the 
MHD waves of the solar wind. Wen-Rui, H. (Academia 
Sinica, Beijing (China)). Planetary and Space Science; 29: No. 
6, 695-702(Jun 1981). 

It is suggested that the MHD waves may propagate across 
the magnetopause from the magnetosheath into the magnetotail and 
will be dissipated in the plasma sheet, heating the plasma and accel- 
erating the particles. When the solar wind parameters change, the 
Poynting flux of the waves transferred from the magnetosheath into 
the tail, may be greater than 10** erg s~*. The heated plasma and 
accelerated particles in the plasma sheet will be injected into the 
inner magnetosphere, and this may explain the process of the ring 
current formation and auroral substorm. The Alfven wave can only 
propagate along the magnetic force line into the magnetosphere in 
the open magnetosphere, but the magnetosonic wave can propagate 
in both the open and closed magnetosphere. When the IMF turns 
southward, the configuration of the magnetosphere will change 
from a nearly closed model into some kind of open one. The 
energy flux of Alfven waves is generally larger than that of the 
magnetosonic wave. This implies that it is easy to produce sub- 
storms when the interplanetary magnetic field (IMF) has a large 
southward component, but the substorm can also be produced even 
if the IMF is directed northward. 


23639 Experimental model of the electron temperature 
profile in the ee at middle latitudes, (1). Solar activi- 
ty . Hirao, K.; Oyama, K. (Tokyo Univ. (Japan). 
Inst. of Space and Aeronautical Science). Journal of Geo- 
magnetism and Geoelectricity; 32: No. 2, 95-104(1980). 

The measurement of the electron temperature profile has 
been successively carried out at the Kagoshima Space Center by 
using identical radio frequency rectification probes onboard rockets 
launched during about half a solar activity cycle. By using about 30 
profiles, an experimental model of the electron temperature profile 
and its solar activity dependency are proposed. Some particular 
characteristic points, bottom, 170 km, 220 km and topside, are ex- 
amined in relation to local time and solar activity. The high elec- 
tron temperature layer which appears at around 11 o'clock local 
time in winter is pointed out. The differences between the observed 
electron temperature and the.model atmospheric neutral tempera- 
ture at the characteristic points in particular are examined in rela- 
tion to solar activity. The relation obtained at topside can be rough- 
ly explained by the variation of energy loss of electrons with solar 
activity. 


23640 Remarks on E and R region photochemistry. 
Massey, H. (University Coll., London (UK). Dept. of Phys- 
ics and Astronomy). pp 138- 140 of 8. Discussion meeting on 
solar-terrestrial physics. Melbourne, Australia; La Trobe 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Progress in the field of ionospheric photochemistry is dis- 
cussed. Photochemistry of the F1 region is correct to the first order 
but beyond this the input data from atmospheric physics is not very 
accurate. 


23641 Sateeatae of Re sites stan See 
Div. of Sp of Space Physic). p 667 

v. of Space 
solar-terrestrial PMelbourne, Australia; La 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Consequences of the interaction of the solar wind and the 
geomagnetic field are reviewed. The super-Alfvenic solar wind 
forms a bow shock in front of the earth. The wind plasma flows 
mostly around the geomagnetic cavity but some enters the geomag- 
netic field at the geomagnetic cusps. There appears to be an associ- 
ated entry layer on the dayside magnetopause and a low-latitude 
boundary layer inside the magnetopause down the flanks of the 
magnetosphere. Solar plasma also forms a mantle inside the 
magnetopause. Energy is taken from the solar wind plasma 
the geomagnetic field by field-aligned currents and electric 
principally to the auroral oval where the main energy loss 
nisms are joule and viscous dissipation, acceleration of 
phere and energetic particle precipitations 
thermosphere and ionosphere. Simultaneously, plasma in the 


changes in the dynamics of these regions. 


23642 Plasma waves and interactions 
magnetosphere. Melrose, D.B.; ite, S.M. Wr y9! Univ. 
(Australia). Dept. of Theoretical Physics). 80 of Discus- 
sion m on solar-terrestrial physics. Melbourne, Austra- 
lia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Research fields of interest are outlined. These include aur- 
oral hiss, a whistler-mode emission strongly correlated with precipi- 
tating electrons; differences in magnetic field strength affecting par- 
ticle precipitation from the radiation belts; radio emission and the 
development of intense levels of lower-hybrid waves near electro- 
static shocks. 


23643 Morphology and dynamics of geomagnetic pulsa- 
tions, Menk, F.W.; Cole, K.D. (La Trobe Univ., Bundoora 
(Australia). Div. of Space Physics). ee 81 of Discussion 
meeting on solar-terrestrial physics. Melbourne, Australia; 
La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23644 Geomagnetic micropulsation studies at the Univer- 
sity of Newcastle. Fraser, B.J.; Kemp, W.J. (Newcastle 
Univ. (Australia). Dept. of Physics). BP 82 of Discussion 
meeting on solar-terrestrial physics. Ibourne, Australia; 
La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23645 Electric fields in the magnetosphere. Thomson, 
N.R. (Otago Univ., Dunedin (New Zealand). Dept. of Phys- 
ics). pp 83 of Discussion meeting on solar-terrestrial physics. 
Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


Study of magnetic storms during 1978, Essex, E.A. 

(La ” Trobe Univ., Bundoora (Australia). Dept. of Physics); 

Klobuchar, J.A. pp 84 of Discussion meeting on solar-ter- 

1980) physics. Melbourne, Australia; La Trobe University 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 
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23647 WISP (waves in space plasmas) - a space shuttle 
experiment. Dyson, P.L. (La Trobe Univ., Bundoora (Aus- 
tralia). Div. of Space Physics). pp 85-86 of Discussion meet- 
ing on solar-terrestrial physics. Melbourne, Australia; La 
Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

The WISP investigation will address a wide range of atmos- 
pheric, ionospheric, magnetospheric and plasma physics problems 
by performing a series of active experiments using plasma waves ra- 
diated from the Shuttle/Spacelab on seven flights in the early and 
middle 1980's. 


23648 E and F regions of the ionosphere. Whitehead, 
J.D. (Queensland Univ., St. oa (Australia). Dept. of 
Physics). pp 90-99 of Discussion meeting on solar-terrestrial 
physics. Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Contributions to the studies of the normal E region, Sporad- 
ic E and the F region are reviewed and problems of measuring ion- 
ospheric movements discussed. 


23649 E and F region horizontal structure determination 
using the Bribie Island beam radar. From, W.R. 
(Queensland Univ., St. Lucia (Australia). Dept. of Physics). 
102 of Discussion meeting on solar-terrestrial physics. 
elbourne, Australia; La Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23650 Need for a V.H.F. radio beacon on the Australian 
Satellite. Hibberd, F.H. (New England Univ., Armidale 
(Australia). Dept. of Physics). pp 104 of Discussion meeting 


on solar-terrestrial physics. Melbourne, Australia; La Trobe 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23651 Observations of ionospheric scintillations using 
broad-band solar radio bursts as sources. Nelson, G.J. pp 
107-108 of Discussion meeting on solar-terrestrial physics. 
Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 

Broad-band Solar radio emissions are useful sources for the 
study of wavelength dependence of ionospheric scintillations. 
Recent solar radio bursts have revealed unusual scintillations. Two 
main forms can be identified: frequency-independent scintillations 
and intense single scintillations. 


23652 Langmuir probe measurements on board electrody- 
namics Explorer-B. Brace, L.H.; Hoegy, W.R.; Theis, R.F. 
(National Aeronautics and S Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center); Cole, K.D. (La 
Trobe Univ., Bundoora (Australia). Div. of Space Physics); 
Carignan, GR. (Michi Univ., Ann Arbor (USA)). p 
112 of Discussion meeting on solar-terrestrial physics. Mel. 
bourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23653 Magnetospheric dynamo for geomagnetic disturb- 
ance. Cole, K.D. (La Trobe Univ., Bundoora (Australia). 
Div. of Space Physics). pp 113 of Discussion meeting on 
solar-terrestrial physics. Melbourne, Australia; La Trobe 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 
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Relationship of the boundary layer of the magne- 
tosphere to IPRP events, Cole, K.D. (La Trobe Univ., Bun- 
doora (Australia). Div. of Space Physics); Morris, RJ. (De- 
“ of Science and Environment, Melbourne (Austra- 

nga B r ap ); Matveeva, E.T.; Troitskaya, V.A.; 
Petheeion (Institute of Physics of the Earth, 
Moscow (UssR) p pp Sari of Discussion mee on solar- 
terrestrial physics. Melbourne, Australia; La Tr Univer- 
sity (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23655 Source of energy for SAR-arcs, and wave-particle 
interactions. Cole, K.D. (La Trobe Univ., Bundoora (Aus- 
og Div. of Space Physics); Pokhotelov, O.A.; Troits- 

a, V.A. (Institute of Physics of the Earth, Moscow 
(USeR)) wpe 115 of Discussion meeting on solar-terrestrial 
physics. Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23656 Polar cap magnetic pulsations. Cole, K.D. (La 
Trobe Univ., a (Australia). Div. of Space Physics); 
Morris, RJ. ent of Science and Environment, 
Melbourne (Australia). Antartic Div.). pp 116 of Discussion 
meeting on solar-terrestrial physics. Melbourne, Australia; 
La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


— Study of inner magnetospheric plasma using broad- 
band recordings of VLF noise. Ellis, G.R.A.; Woods, A.C. 
(Tasmania Univ., Sandy Bay (Australia). Dept. of Physics). 
pp 117 of Discussion meeting on solar-terrestrial physics. 
elbourne, Australia; La Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23658 Investigation of ionospheric inhomogeneities. Cole, 
K.D.; Butcher, E.C.; Dyson, P.L.; Essex, E.A.; Hammer, 
P.R. (La Trobe Univ., Bundoora (Australia). Div. of Space 
Physics). pp 122 of Discussion meeting on solar-terrestrial 
physics. Melbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23659 Total electron content observations during the Feb- 
ruary 26, 1979 total solar eclipse over North America. — 
E.A. (La Trobe Univ., Bundoora (Australia). Div. of S _ 
Physics); Klobuchar, J.A.; Philbrick, C.R.; Mendillo, pp 
123 of Discussion meeting on solar-terrestrial physics. Me 
bourne, Australia; La Trobe Unversity (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23660 Atmosphere explorer observations of atmospheric 
waves in the ionosphere. Dyson, P.L. (La Trobe Univ., Bun- 
doora (Australia). Div. of Space Physics); Wharton, LE. 
Hoegy, W.R. (National Aeronautics and Space Administra- 
tion, Greenbelt, MD (USA). Goddard Space Flight Center). 
pp 124 of Discussion meeting on solar-terrestrial physics. 
elbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 

bourne, Australia (29 Aug 1980). 


23661 Observations of Fl-waves at Christchurch, New 
Zealand. Cooper, J. (Canterbury Univ., Christchurch (New 
Zealand). Dept. of Physics). pp 125 of Discussion meeting 
on solar-terrestrial physics. Melbourne, Australia; La Trobe 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 
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fluctuations in the mid-lati- 
aurora, Stanl ; Edwards, P.J. ( Univ., 
). - By of a. pp 126 of Dis- 
on solar-terrestrial physics. Melbourne, 
Australia; La Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


Very as 


New study of ionospheric electron content. 
Hibberd, F. Univ., Armidale (Australia). 
Dept. of Physic) p pp 126 of Discussion meeting on solar- 
tity C1980) physics. Melbourne, Australia; La Trobe Univer- 
sity 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


ee og of the ionosphere a double 
side. band modulated CW transmission. Baulch, R.N.E.; 
Butcher, E.C. (La Trobe Univ., Bundoora (Australia). Div. 
of Space Physics). Pp 127 of Discussion meeting on solar- 
terrestrial physics. Melbourne, Australia; La Trobe Univer- 
sity (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


Equatorial spread-F and associated phenomena. 
Cole, K.D. (La Trobe Univ., Bundoora (Australia). Div. of 


Space Physics). pp 127 of Discussion meeting on solar-ter- 
(1980). physics. Melbourne, Australia; La Trobe University 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23666 Field-aligned ionospheric inhomogeneities in equa- 
torial regions. Si A.; Cole, K.D. (La Trobe Univ., Bun- 


doora (Australia). Div. of Space nee Be 128 of Discus- 


sion meeting on solar-terrestrial physics bourne, Austra- 
lia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23667 Cyclotron solitons - source of Earth's kilometric 
radiation. Cole, K.D. (La Trobe Univ., Bundoora (Austra- 
lia). Div. of Space Physics); Pokhotelov, O.A. (Institute of 
Physics of the Earth, Moscow (USSR)). spe 129 of Discus- 
sion meeting on solar-terrestrial physics. Melbourne, Austra- 
lia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23668 Real time processing of the total electron content 
of the i . Essex, E.A. (La Trobe Univ., Bundoora 
(Australia). Dept. of Physics). pp 103 of 8. Discussion meet- 
ing on solar-terrestrial physics. Melbourne, Australia; La 
Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23669 ULF (magnetic micro-) pulsation work at the 

a and Engineering Laboratory, New Zealand. Allan, 

ent of Scientific and Industrial Research, 

Bs... utt (New Zealand). Physics and Engineering Lab.). 

pp 121 of 8. Discussion meeting on solar-terrestrial physics. 

elbourne, Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 

bourne, Australia (29 Aug 1980). 


23670 Ssub(q) variations of the geomagnetic field. Hib- 
berd, F.H. (New England Univ., Armidale (Australia). 
Dept. of Physics). pp 129 of 8. Discussion meeting on solar- 
terrestrial physics. Melbourne, Australia; La Trobe Univer- 
sity (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 
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23671 ht pe lag oll afi y = emmy pr 
ry oe (Aus- 


pheric 
tralia). of Physi Physics). Discussion 
on solar-terrestrial p i). 10 of & Australia; La Trote 
University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23672 Use of abnormal quiet days in Sq(H) for predicting 
the magnitude of sunspot maximum at the time of 
sunspot minimum, Brown, G.M. (University Coll. of Wales, 


Aberystwyth t. of Ph Butcher, E.C. 
a oe te Bundoore (A : astalisy Dv. of Space Physic). 

of anlae tastes 2 hysics. 
| Pedy Australia; La Trobe University (1980). vit ae 


From Solar-terrestrial physics discussion meeting; Mel 
bourne, Australia (29 Aug 1980). 


23673 Influence of the on the diffusion 
, W.J. (Canter- 


of E-region irregularities, 
bury Univ., istchurch (New I t. of Physics). 
pp 137 of 8. Discussion meeting on solar-terrestrial physics. 
elbourne, Australia; La Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23674 Discussion meeting on solar-terrestrial physics. 
Melbourne, Australia; La Trobe University (1980). vp. 
(CONF-8008141—). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug ~— 

Individual items from the meeting were prepared separately 
for the data base. (GHT) 


6403 Atomic, Molecular, And Chemical Physics 


REFER ALSO TO CITATION(S) 22288, 22351, 22427, 22441, 22442, 22443, 
22445, 22448, 22449, 22595, 23926 


(AD-A—093978) Ion-atom collisions. Final report 
1 September 1979-30 November 1980. Reading, J.F.; Ford, 
A.L. (Texas A and M Univ., College Station (USA). Re- 
search Foundation). 19 Dec 1980. tract N00014-79-C- 
0766. 27p. NTIS, PC A03/MF AOl1. 

Theoretical studies of ion-atom collisions in the intermediate 
energy range have been carried out. Detailed comparisons to ex- 
perimental measurements of the inner shell processes of ionization 
and charge transfer have been made. 


23676 (CONF-801111—55) Projectile charge state de- 
pendence of M-shell ionization of Au, Pb, Bi, and U by 1.42- 
MeV/amu fluorine ions. Mehta, R.; Du J.L.; McDan- 
iel, F.D.; Andrews, M.C.; Wheeler, R.M.; Chaturvedi, R.P.; 
Miller, P.D.; Lapicki, G. (Oak Ridge National Lab., TN 
(USA); North Texas State Univ., Denton (USA). t. af 
Physics; State Univ. of New York, Cortland (USA). 

of Physics; Northwestern State Univ. of Louisiana, Natc i 
toches (USA). t. of Chemistry and Physics). 1980. Con- 
tract W-7405-ENG-26. 4p. NTIS, PC A02/MF AO1. Order 
Number DE82003967. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The present study was undertaken to determine the direct 
ionization and electron capture contributions to vacancy production 
in the M-shells of 79Au, s2Pb, ssBi and 92U for incident ™9F ions. 
M-shell x-ray production cross sections have been measured for 
1.42-MeV/amu ™9Fq* ions for q = 4,5,6,8,9. Enhancements in the 
target x-ray production cross sections were observed for projectiles 
with one and two K-shell vacancies over those without K-shell va- 
cancies. Direct ionization and electron capture contributions to the 
vacancy production were extracted from the data and compared to 
the plane wave Born approximation and to the Oppenheimer-Brink- 
man-Kramers calculations of Nikolaev, respectively. 
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23677 (CONF-801111—56) L-shell ionization in high-z 
targets by carbon and silicon ions. Rao, P.V.; Albridge, 
R.G.; Ramayya, A.V.; Andrews, M.C.; Mehta, R.; McDan- 
iel, F.D.; Miller, P.D. (Emory Univ., "Atlanta, GA SA). 
Dept. of Physics; Vanderbilt Univ., Nashville, TN (USA). 
Dept. of Physics; North Texas State Univ., Denton vt 
Dept. of Physics; Oak Ridge National Lab., TN (USA) 
1980. Contract W-7405-ENG-26. 6p. NTIS, PC A02/MF 
A01. Order Number DE82003966. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

L-shell ionization in Ho, Er, Tm, Ta, W, Tl, Pb and Bi by 
20 MeV carbon ions and 37.5 MeV silicon ions has been investigat- 
ed. The observed L/sub a/L/sub y/ x-ray intensity ratios are com- 
pared with the estimates based on PWBA and BEA calculations. 
The energy shifts in the L/sub a/, L/sub y:/ and L/sub 7/ x rays 
are attributed to the presence of M shell spectator vacancies. 


23678 (CONF-801111—57) Time-resolved spectroscopy 
of ions using CW laser excitation. Pegg, D.J.; Gaillard, M.L. 
(Oak Ridge National Lab., TN A); Tennessee Univ., 
Knoxville (USA). Dept. of Physics and Astronomy). 1980. 
Contract W-7405-ENG-26. 4p. NTIS, PC A02/MF AOl. 
Order Number DE82004094. 

From 6. conference on application of accelerators in re- 
search and industry; Denton, TX, USA (Nov 1980). 

The field of lifetime measurements on ions using fast beams 
selectively excited by fixed frequency and tunable CW lasers is re- 
viewed. These experiments involve the sampling of fluorescent in- 
tensities as a function of the separation between the selective excita- 
tion region and the detection region. Three variations of the 
FIBLAS (Fast Ion Beam-Laser Spectroscopy) technique are de- 
scribed. Two of these methods are time-of-flight measurements em- 
ploying either crossed or collinear beam geometries. The third 
method, which is new, also uses the collinear beam arrangement 
but avoids any mechanical motion of either the excitation or detec- 
tion regions in contrast to the other FIBLAS methods. All three 
methods are capable of determining excited state lifetimes to 1% or 
better. 


23679 (IPP—9-23) Calculated trapping curves of D in C 
and Si. Eckstein, W. (Max-Planck-Institut fuer Plasmaphy- 
sik, Garching (Germany, F.R.)). Oct 1980. 30p. Max- 
Planck-Institut fuer Plasmaphysik, Garching, Germany. 

The trapping of deuterium in solids is investigated with the 
Monte Carlo program TRIM. The amount of deuterium trapped in 
amorphous carbon and silicon exposed to a plasma is calculated as 
a function of incident fluence and plasma temperature. These data 
can be used to obtain plasma parameters from measured trapping 
curves on probes exposed to a plasma. 


23680 (IPPJ-AM—13, pp 44-56) Atomic collisions sy 
fusion plasmas involving multiply charged ions. Salzborn, E. 
(Giessen Univ. (Germany, F. a Inst. fuer Kernphysik). 
1980. NTIS (US Sales Only), PC AO5/MF AOl. Order 
Number DE82780208. 

From Nagoya seminar on atomic processes in fusion plas- 
mas; Nagoys, Japan (5 Sep 1979). 

rt survey is given on atomic collisions involving multi- 

ply Ps ions. The basic features of charge transfer processes in 
ion-ion and ion-atom collisions relevant to fusion plasmas are dis- 
cussed. 


23681 (IPPJ-AM—13, pp 1-6) Atomic processes in 
mas. Hayakawa, S. (Na egoya Univ. es Faculty of ont 
ence). 1980. NTIS (US Sales Only), PC A0O5S/MF AOl. 
Order Number DE82780208. 

From Nagoya seminar on atomic processes in fusion plas- 

an Se, Japan (5 Sep 1979). 

electron-ion collisions which are relevant to radiation 

process in plasma are discussed. The numerical calculation of the 
relation between electron temperature and radiation loss has been 
made. The relative abundance of ions was determined by the bal- 
ance between ionization and recombination. The balance is attained 
at a given value of the ratio (I/T) of ionization energy (I) and tem- 
perature (T). Rough idea on the importance of the contribution of 
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impurities to radiation energy loss was obtained. The ionization 
equilibrium is discussed by showing the time dependence of the ion 
abundance of oxygen and iron ions. The line emission from partial- 
ly ionized ions gives greater contribution to radiation loss than that 
in the equilibrium case. The atomic process in dense plasma is dis- 
cussed. In dense plasma, bound levels are shifted since the Coulomb 
field of a nucleus is appreciably shielded by near-by electrons. The 
Debye length becomes comparable to the average orbit radius. The 
electrostatic field of plasma waves would gives rise to considerable 
Stark broadening and may intermix discrete levels, in some case. 


23682 (IPPJ-AM—13, pp 57-65) Electron-ion collisions. 
Experimental. Dunn, G.H. Goint Inst. for Lab. Astrophys- 
ics, Boulder, CO (USA)). 1980. NTIS (US Sales Only), PC 
A05S/MF AO1. Order Number DE82780208. 

From Nagoya seminar on atomic processes in fusion plas- 


mas; Ni J (5 979). 

ope 4: Cotbed on the excitation, ionization and die- 
lectronic seneniitasiion in electron-ion collision process. All the 
known cross section measurements for electron-impact excitation of 
ions have been performed, using the crossing beam technique, and 
the beam of electrons crosses the beam of ions, and fluorescence is 
observed in the third perpendicular direction. For singly charged 
ions, theory has not yet accurately predicted the cross sections. For 
multiply charged Li-like ions, the agreement between theory and 
experiment is good. However, it is necessary to carry out more ex- 
periments on multiply charged ions along different isoelectronic se- 
quence. Ionization proceeds through a variety of mechanisms. It is 
necessary to develop the systematic understanding of the relative 
importance of different ionization mechanisms for different elec- 
tronic configurations. It seems almost unbelievable that in many 
cases, very simple scaling laws, empirically fitting formulas, etc., 
can predict ionization cross sections with fair accuracy. Dielec- 
tronic recombination process was hypothesized to be important in 
high temperature plasma, and the evidence is now very strong that 
it is many cases the dominant process. Despite the great impor- 
tance, there has been no direct measurement of cross sections to 
date. 


23683 (IS-T—955) Comparative study of classical and 
quantal approaches to thermal and diffusive transport in a 
dilute atom-diatom binary mixture. Evans, D.R. (Ames Lab., 
IA (USA)). Oct 1981. Contract W-7405-ENG-82. 339p. 
NTIS, PC A15/MF A0O1. Order Number DE82005624. 

A parallel derivation of the Boltzmann equation in both clas- 
sical and quantum mechanics is given. In particular, a quantal form 
which closely resembles the classical form is obtained. The kinetic 
theory appropriate to the thermal conductivity, thermal diffusion, 
and diffusion coefficients is given in both classical and quantum me- 
chanics for an atom and diamagnetic diatom (more generally, a 
linear molecule) mixture in an applied magnetic field. Explicit ex- 
pressions for energy dependent, and thermally averaged cross sec- 
tions are obtained. A study of the effect of chattering collisions on 
various thermally averaged cross sections is given for a rigid poten- 
tial. It is found that some cross sections are more strongly affected 
than others. In particular, those cross sections which are related by 
energy conservation are most strongly affected. The applicability of 
a rigid interaction as a control variate in a Monte Carlo study of a 
realistic interaction is discussed in light of these results. Selected 
cross sections are evaluated via a Monte Carlo technique and a 
quantum mechanical sudden approximation (IOS) for realistic Ar- 
CO:, He-CO:, and Ar-Nz interactions. Results are compared to ex- 
periment and used to evaluate the applicability of various IOS la- 
beling schemes. 


(KFTI—80-46, pp 40-42) Copper polishing by 
po aed ions. Zhiglo, V.F.; Terekhov, B.A. 1980. (In Russian). 
NTIS (US Sales Only), PC A04/MF AOl1. Order Number 
aie 


ent technique. 

Saban eo of polycrystal surface erosion have been 
studied under bombardment with inert gase ions. An argon ion 
beam with 8 KeV energy and a copper polycrystal target, which 
could rotate around the axis, normal to the irradiated surface, 
during the irradiation have been studied. Investigation of the sur- 
face profile after irradiation has shown that 1) at similar dose rate 
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the smoothing degree of the solating target is higher than of the 
target stationary in respect of the beams; 2) The smoothing degree 
of the rotating target increases with the increase of the beam inci- 
dence angle. 


23685 (LBL—13309) Effect of vibrational excitation on 
the dynamics of ion-molecule reactions. Anderson, S.L. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1981. Contract 
W-7405-ENG-48. 13lp. NTIS, PC A07/MF AOl. Order 
Number DE82004951. 

Thesis. 

A new experimental technique for the study of vibrational 
effects on ion-molecule reaction cross sections is described. Vibra- 
tional and collision energy dependent cross sections are presented 
for proton and H atom transfer, charge transfer and collision in- 
duced dissociation reactions in various isotopic H2* + He systems. 
Charge and proton transfer cross sections are presented for the re- 
actions of H,* and D.* with Ar, Nz, CO, and Op. All the reactions 
are shown to be highly influenced by avoided crossings between 
the ground and first excited potential energy surfaces. Because of 
the nature of the crossings, vibrational motion of the systems can 
cause both adiabatic and non-adiabatic behavior of the system. This 
makes the vibrational dependences of the various cross sections a 
very sensitive probe of the dynamics of the collisions particularly, 
their behavior in the region of the crossings. Evidence is seen for 
charge transfer between reagents as they approach each other, tran- 
sition to and in some cases reactions on excited potential energy 
surfaces, competition between different channels, and strong cou- 
pling of proton and charge transfer channels which occurs only for 
two of the systems studied (H2* + Ar, Na). Oscillatory structure is 
observed in the collision energy dependence of the endoergic Ha* 
(v = 0) + Ar charge transfer reaction for the first time, and a 
simple model which is commonly used for atom-atom charge trans- 
fer is used to fit the peaks. Finally a simple model is used to assess 
the importance of energy resonance and Franck-Condon effects on 
molecular charge transfer. 


23686 (UCRL—50400-Vol.6-Rev.3) Tables and graphs of 
photon-interaction cross sections from 0.1 keV to 100 MeV 
derived from the LLL evaluated-nuclear-data library. Ple- 
chaty, E.F.; Cullen, D.E.; Howerton, R.J. (Lawrence Liver- 
more National Lab., CA (USA)). 11 Nov 1981. Contract W- 
7405-ENG-48. 537p. NTIS, PC A23/MF AOl. Order 
Number DE82004819. 

Energy-dependent evaluated photon interaction cross sec- 
tions and related parameters are presented for elements H through 
Cf(Z = 1 to 98). Data are given over the energy range from 0.1 
keV to 100 MeV. The related parameters include form factors and 
average energy deposits per collision (with and without fluores- 
cence). Fluorescence information is given for all atomic shells that 
can emit a photon with a kinetic energy of 0.1 keV or more. In 
addition, the following macroscopic properties are given: total 
mean free path and energy deposit per centimeter. This information 
is derived from the Livermore Evaluated-Nuclear-Data Library 
(ENDL) as of October 1978. 


23687 Dynamics for CHsF and CDsF isolated in rare gas 
solids. Jones, L.H.; Swanson, B.I. (Los Alamos National 
Laboratory, University of California, Los Alamos, New 
Mexico 87545). Journal of Chemical Physics; 716: No. 4, 1634- 
1645(15 Feb 1982). 

igh resolution infrared spectra have been obtained for 
CHsF and CDsF in argon and krypton matrices from 3 to 39 K. 
Low-temperature spectra show structure indicative of two stable 
monomer sites. As temperature is raised, the structure collapses to 
give symmetric peaks for each mode. The line shapes and their 
broadening with temperature show large dependence on the modes, 
isotope, and host matrix. On the basis of the absence of rovibra- 
tional structure and the very different line shapes for the various 
modes, we conclude that free or hindered rotation does not contrib- 
ute to the absorption lines of methyl fluoride in argon or krypton 
matrices below 40 K. The mode dependent line broadening with in- 
creasing temperatures has been attributed to vibrational dephasing 
involving low energy site local phonon modes. Implications with 
regard to vibrational energy relaxation, which is currently thought 
to be dominated by a vibration to rotation energy transfer, are dis- 
cussed. 


dissociation 
rare gases. Thompson, D.L. (Los Labora 
tory, Los Alamos, New Mexico 87545). ya, of Chemical 
Physics; 16: No. 4, 1806-1811(15 Feb 1982). 

Cross sections and thermal rate coefficients for single-colli- 
sion dissociation in ground-state Rg: by Rg (Rg = Ne,Ar,Kr, and 
Xe) were computed using Monte Carlo quasiclassical trajectories. 
The influence of vibrational and rotational excitation of the disso- 
ciation cross sections and rate coefficients was investigated for 
Ar+Amn. The following conclusions are reached. At high collision 
energies the cross section for dissociation of ground-state dimers is 
given by 7R%/sub e/ (where R/sub e/ is the equilibrium internu- 
clear separation of the dimer). Initial vibrational excitation greatly 
enhances dissociation; initial rotation also enhances dissociation but 
not to the extent that vibration does. The temperature dependence 
of the rate coefficients for dissociation of ground-state dimers is 
shown to be well described by k = CT/sup -1/3/. The rate of Ara 
dissociation by Ar is found to be orders of magnitude greater than 
previously reported values. 


Semiempirical e-N2 elastic scattering cross sections 
oa 5 eV to 1 keV. Ganas, P.S.; Green, A.E.S. (University 
of Florida, Gainesville, Florida 32611). Journal of Chemical 
Physics; 16: No. 4, 1819-1823(15 Feb 1982). 

Elastic scattering of electrons from molecular nitrogen has 
been represented by empirical analytic forms in many calculations 
of the spatial aspects of electron energy deposition. In this work, 
elastic scattering of electrons from molecular nitrogen is discussed 
in terms of phenomenological independent particle potential models 
which have a few adjustable parameters. Numerical computations 
are performed for a spheroidal and a spherical potential. By suitable 
adjustment of the potential parameters, both models accurately re- 
produce the experimental differential cross sections for incident 
electron energies in the range 5 eV to 1 keV. The potential param- 
eters are found to be strongly energy-dependent at low energies, 
and to saturate at higher energies. The integrated cross sections are 
in reasonable agreement with experiment. 


23690 Energy levels of muonic atoms. Borie, E.; Rinker, 
G.A. (Kernforschungszentrum Karlsruhe GmbH, Institut 
fuer Kernphysik and Institut fuer Experimentelle Kernphy- 
= der Universitaet Karlsruhe, 7500 Karlsruhe 1, Fi 

ublic of Germany). Reviews of Modern Physics; 54: No. 
: 7-118(Jan 1982). 

The theory of muonic atoms is a complex and highly devel- 
oped combination of nuclear physics, atomic physics, and quantum 
electrodynamics. Perhaps nowhere else in microscopic physics are 
such diverse branches so intimately intertwined and yet readily 
available for precise experimental verification or rejection. In the 
present review we summarize and discuss all of the most important 
components of muonic atom theory, and show in selected cases 
how this theory meets experimental measurements. 


23691 Radiative lifetimes of excited electronic states in 
molecular ions. Mahan, B.H.; O'Keefe, A. (Department of 
Chemistry and Lawrence Berkeley Laboratory, University 
of California, Berkeley). Astrophysical Journal; 248: No. 3, 
1209-1216(15 Sep 1981). W-7405. 

Radiative lifetimes of excited electronic states of several mo- 
lecular ions have been measured using a technique which permits 
the mass selective storage of ions for periods of many ms. This 
technique is used to record radiative lifetimes ranging from 60 ns to 
~ 10 ps. The use of a radiofrequency quadrupole ion trap to 
confne the ions reduces the problem of space charge induced spa- 
tial dissipation of ions and permits the selective excitation of elec- 
tronic states. Using this technique, careful measurements of the 
B*S*/sub u/ state of N*2 and the A*Pi states of N*2 and CO* 
have been made. The results obtained are in good agreement with 
previous studies. The analysis of the radiative lifetime for the CH* 
and CD* A'Pi(v’ = 0) state results in a value significantly larger 
than earlier determinations. The new results are used to make re- 
vised estimates of interstellar abundances of CH*. 
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23692 Velocity distribution of sputtered U atoms as de- 
termined by tneer tadueed Desccdoenes epegiecntay. Waites, 
R.B.; Pellin, M.J.; Gruen, D.M. (Argonne National Lab., IL 
(USA). Chemistry Div.). Nuclear Instruments and Methods; 
182: No. 183, 167-178(Apr-May 1981). 

From 2. international conference on ion beam modification 
of materials; Albany, NY, USA (14 - 18 Jul 1980). 

Laser induced fluorescence spectroscopy was used to deter- 
mine the velocity distribution of sputtered neutral, ground state U 
atoms produced by bombardment of the metal target by normally 
incident 1 to 3 keV Kr* and Ar*. The data were obtained using a 
pulsed Nd-Yag pumped tunable dye laser. Determination of the v- 
perpendicular (velocity component of the sputtered atom perpen- 
dicular to the target surface) velocity distribution was accomplished 
by scanning the wavelength of the exciting laser (the laser beam 
was normal to the target surface) through the Doppler shifted ad- 
sorption frequencies of the sputtered U atoms. In order to interpret 
the observed velocity distributions it was found that one has to pay 
careful attention to the details of the laser induced fluorescence 
process itself and to the geometry of the optical system used to 
excite and detect the fluorescent emission. It was determined in the 
present work that it is essential to know the transition rates associ- 
ated with the atomic levels involved in the fluorescent excitation 
and emission process, the laser intensity and bandwidth, the spatial 
dimensions of the ion beam on the target, and the fluorescent exci- 
tation and emission regions as defined by the exciting laser beam 
and the light collection optics. Neglect of these parameters could 
lead one to conclude erroneously that sputtered atoms with nega- 
tive velocities are moving back towards the target surface. 


23693 Chee Semen, eee oS Se seats of 
(Etude numerique d'effets 

espace en focalisation ). Lapostolle, 

Alamos National Lab., NM (USA)). 1981. Con- 

tract W-7405-ENG-36. Translation of CERN- ISR/78-13. 
27p. NTIS, PC A03/MF A0O1. Order Number DE82001575. 
Filamentation effects entailing emittance growth due to 

space charge in the transport of intense beams have been studied by 
numerical simulation. Programs tested on calculable cases in con- 
tinuous focusing systems show for high intensities, in the case of 
periodic focusing and according to the periodicity, either instabil- 
ity-type phenomena appearing at intensities below the thresholds so 
far known or progressive, though slow, and regular growths of 
emittance, which allow more intense beams to be transported over 
moderate distances. At low intensities, emittances remain constant. 
No detailed theoretical interpretation of these results is proposed. 


Application of binary encounter 


in ion-atom collisions. Tan, C.K.; Lee, A.R. (La 
Trobe Univ., Bundoora (Australia). Div. of Space Physics). 
pp 87 of Discussion m on solar-terrestrial physics. 
elbourne, Australia; La Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


23695 Differential cross-sections in ion-atom collisions. 
Linthwaite, M.; Butcher, E.C.; Lee, A.R. (La Trobe Univ., 
Bundoora (Australia). Div. of Space Physics). pp 111 of 
Discussion m on solar-terrestrial physics. Melbourne, 
Australia; La Trobe University (1980). 

From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 


Capture into H(2s) by protons. Williams, D.; 
Suscher, E.C.; Lee, A.R. (La Trobe Univ., Bundoora (Aus- 
tralia). Div. of Space a. ngs Fa of Discussion meet- 
ing on solar-terrestrial p elbourne, Australia; La 
Trobe University (1980). 
From Solar-terrestrial physics discussion meeting; Mel- 
bourne, Australia (29 Aug 1980). 
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23697 transfer in collisions of highly 

with atomic hydrogen. Ryufuku, H. (Ja Atomic Ener, 
Research Inst., Tokai, Ibaraki. Tokai Research Establi 
ment). pp 98-103 of 6th international seminar on ion-atom 
collisions. Abstracts of invited we contributed papers. 
Nakai, Y.; Ozawa, K.; Tawara, H. (eds.). Tokai, Japan; 
JAERI (Sep 1979). 

From International seminar on ion-atom collisions (ISIAC 
VI); Tokai-mura, Japan (6 Sep 1979). 

The unitarized distorted wave approximation taking account 
of excitation and ionization channels is applied to calculations of 
cross sections for electron capture by multicharged ions in atomic 
hydrogen. The results show excellent agreement with experimental 
data at impact energies E >= 100 keV/amu. The approximation 
applied to low-energy collisions (E <= 10 keV/amu) also gives 
the satisfactory results and shows the presence of the oscillatory de- 
pendence of low-energy cross sections against the charge of projec- 
tiles. Partial cross sections for electron transfer into the individual 
orbitals around the projectiles are also investigated. 


highly-stripped ions 


23698 Selective electron capture into slow highly ionized 
recoil atoms produced in heavy ion-atom collisions. Beyer, 
H.F.; Folkmann, F.; Mann, R. (Gesellschaft fuer Schwer- 
ionenforsch m.b. H., Darmstadt (Germany, F.R.)); 
Schartner, KA. pp 121- '128 of 6th international seminar on 
ion-atom collisions. Abstracts of invited and contributed 

pers. Nakai, Y.; Ozawa, K.; Tawara, H. (eds.). Tokai, 
apan; JAERI (Sep 1979). 

From International seminar on ion-atom collisions (ISIAC 
VI); Tokai-mura, Japan (6 Sep 1979). 

The first experimental observation of the selective electron 
capture of slow highly ionized neon ions in the collisions with var- 
ious gases is described. The slow neon ions were produced in the 
collision of fast heavy ions Pb**, accelerated to the specific energy 
of 1.4 MeV/amu. X-ray spectroscopy and Auger-electron spectros- 
copy were applied to study the selective electron capture into 
higher shells. The measured spectra showed that the very heavy 
projectiles of 1.4 MeV/amu specific energy were likely to remove 
more than six electrons of the L-shell from light target atoms in a 
single collision. The electron capture from surrounding neutral 
target atoms into the outer shells of metastable highly charged 
recoil ions was observed. The capture process is discriminated from 
direct excitation because outer shells are selectively populated. A 
simple two center, one electron model was proposed which allows 
the calculation of principal quantum number and of capture radius. 


Exchange and polarization forces in quasi-resonant 
Selected 


charge transfer problems. examples H* and He*/ 

alkali systems, Barat, M.; Kubach, C.; Pommier, J.; Reyn- 
aud, C.; Sidis, V. (Paris-11 Univ., 91 - Orsay (France)). pp 
129-139 of 6th international seminar on ion-atom collisions. 
Abstracts of invited and contributed papers. Nakai, Y.; 
a K.; Tawara, H. (eds.). Tokai, Japan; JAERI (Sep 

From International seminar on ion-atom collisions (ISIAC 
VI); Tokai-mura, Japan (6 Sep 1979). 

Analysis of the mechanisms of quasi-resonant charge transfer 
process in case of H*-alkali atom collision and its extension to 
more complex He*-alkali system are presented. A calculated dia- 
gram of the energy level of H* + Cs case showed that the H (n = 
2) degeneracy was lifted by the Stark effect, and the effect shifted 
the curves in the opposite direction to the promotion. It has been 
pointed out that the correct description of polarization force is nec- 
essary to account quantitatively for the charge exchange cross sec- 
tions. The general mechanism should be primary, near-resonant 
charge exchange transition between polarized states depending on 
the resonant energy defect, and subsequent H (2s), H (2p) popula- 
tion sharing which should be independent of the alkali target. As 
the extension of this analysis, the measurement of the relative popu- 
lation of He level by energy loss technique was carried out. The 
energy of He particles was analyzed with a TOF spectrometer. The 
general trend of (He-alkali)* energy curves would be very similar 
to those of (H-alkali)* except that 2s and 2p charge exchange. 
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Impact-parameter 

aan ts nearly symmetrical heavy-ion pte a Schmidt- 
Boecking, H. (Frankfurt Univ. remo F.R.). Inst. fuer 
Kernphysik). pp 41-53 of 6th international seminar on ion- 
atom collisions. Abstracts of invited and contributed " 
Nakai, Y.; Ozawa, K.; Tawara, H. (eds.). Tokai, Japan; 
JAERI (1979). 

From International seminar on ion-atom collisions (ISIAC 

Tokai-m Ja 6 1979 

hoe The subject or ths ay is the K-shel] excitation mechanism 
in energetic, nearly symmetrical heavy ion collision, investigated by 
particle-photon coincidence technique. The principle of the parti- 
cle-photon coincidence technique is described elsewhere. A few im- 
provements have been made. For particle detection, position sensi- 
tive detectors have been developed. The on-line data-taking system 
was constructed. The timing for proportional counters has been im- 
proved. The measured data are compared with the predicted (2p 7 
- 2p sigma) - rotational coupling contribution. The increase at small 
b (kinematic peak) and a small hump at large b (adiabatic peak) 
have been found experimentally, however, the predicted valley be- 
tween both peaks has not been observed. This is explained by the 
additional contribution of direct 2p sigma excitation. Peaks at large 
b were observed in the experiments of Cl ions on Ar and S ions on 
Ar, and were in good agreement with the theory. Experiment of 
the one-way vacancy transfer in the collision of Cl on Ti and Ni 
showed that for b smaller than the K-shell radius of a target, good 
agreement was obtained with the analytical calculation of Briggs. 
For heavier collision, the agreement was worse. The two-way va- 
cancy transfer was investigated in the collision system of S'* ions 
on Ar. Agreement with the prediction of Briggs was seen. 


23701 Positronium formation and reactions in radiation 
spur. Tao, S.J. (New England Inst., Inc., Ridgefield, CT 


(USA)). pp 311-320 of Yo-denshi shometsu. Hasiguti, R.R.; 
Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of Metals 
(1979). 

From 5. international conference on positron annihilation; 
Lake Yemen. ay (8 Apr 1979). 


Positronium formation and positronium reactions in the posi- 
tron radiation spur are investigated theoretically following the 
normal theories used in radiation chemistry and the present theories 
concerning positronium formation and reactions. It is found some 
simple formulas, such as the kC or kC sup(1/2) dependence of inhi- 
bition of positronium formation by an electron scavenger, can be 
derived from the frame work of above theories. These theoretical 
findings are found to agree well with the experimental results. In 
addition, it is also found that the time scale plays an important role 
in positronium formation and reactions due to the non-neglible time 
of positronium formation and decay of free positrons. More works 
along this area are suggested. 


23702 Positronium formation experiments in organic liq- 
uids. Effects of electron scavengers. Ito, Y. (Tokyo Univ. 
(Japan). Research Center for Nuclear Science and Technol- 
ogy); Tabata, Y. pp 321-324 of Yo-denshi shometsu. Hasi- 
ae R.R.; Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
etals (1 979). 

From 2 international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


23703 Electric field effect on positronium formation in 
various organic mixtures. Ito, Y. (Tokyo Univ. (Japan). Re- 
search Center for Nuclear Science and Tec ology); 
Tabata, Y. pp 325-328 of Yo-denshi shometsu. Hasiguti, 
R.R.; Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. Pot 
Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23704 Chemical reaction of ortho-positronium (o-Ps) with 
protonated nitrogen-containing organic molecules. Kobayashi, 
Y.; Nomizu, T.; Ujihira, Y. (Tokyo Univ. (Japan). Faculty 
of Engineering); Schrader, D.M. Pp 329-332 of Yo-denshi 
shometsu. Hasiguti, R.R.; Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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23705 Annihilation of eeatinn te (o-Ps) in ben- 
Ht (Tok va i Uni i Ap alty of Science) 
‘okyo Metropolitan Univ. ac my @ 
Yamatera, H. pp oe of Vodou de u. Hasiguti, 
R.R.; Fujiwara, K. (eds.). Sendai, aos = Inst. of 
Metals (1979). 
From 5. international conference on positron annihilation; 


Lake Yamanaka, Japan (8 Apr 1979). 


23706 Nature of gag bond through positron angular 

correlation. gry ey ee (Madras wae 

(India). Dept. of Nuclear Bhysics); ome S 

BP 433-436 of Yo-denshi shometsu. 

l cia K. (eds.). Sendai, Japan; Japan Inst. of Metals 
From 5. international conference on positron annihilation; 

Lake Yamanaka, Japan (8 Apr 1979). 


ai, uae ieee PE Bory 
quette Univ waukee, A t. Oo 

Fy 445-448 of Yo-denshi shometsu. 

oo K. (eds.). Sendai, Japan; Japan Inst. ine ot Metals 


ae 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23708 Precision measurement of the orthopositronium 
decay rate as a test of quantum electrodynamics. Gidley, 
D.W.; Rich, A. (Michigan Univ., Ann Arbor (USA). ~ 
of Physics); Zitzewitz, P.W. pp "527-530 of Yo-denshi sho- 
metsu. Hasiguti, R.R.; Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23709 Measurement of differential cross sections for elas- 
tic positron-argon collisions. Coleman, P.G.; McNutt, J. a 
Diana, L.M.; Hutton, J.T. (University of Texas, Arli 
(USA). Center for Positron Studies). pp 535-538 of Yo. 
denshi shometsu. Hasiguti, R.R.; Fujiwara, K. (eds.). Sendai, 
Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23710 Positron annihilation in gaseous ethane and 
ethane-neon mixtures. McNutt, J.D.; Sharma, S.C.; Hejl, 
R.A.; Ataiiyan, Y.J.; Diana, L.M. (University of Texas, Ar- 
lington (USA). Center for Positron Studies). pp 539-542 of 
Yo-denshi shometsu. Hasiguti, R.R.; Fujiwara, K. (eds.). 
Sendai, Japan; Japan Inst. of Metals (1979 ). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23711 Enhancement of positronium formation in some 
liquids due to scavenging the highly mobile positive holes. 
Levay, B.; Eldrup, M.; Lund, S.J.G.; Mogensen, O.E. 
(Risoe National Lab., Roskilde (Denmark)). pp 591-593 of 
Yo-denshi shometsu. Hasiguti, R.R.; Fujiwara, K. (eds.). 
Sendai, Japan; Japan Inst. of | Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23712 Study of the relative energies of positron halide-ion 
bound states in water. Andersen, J.R.; Pedersen, N.J.; Chris- 
tensen, P.; Mogensen, O.E. (Risoe National Lab., Roskilde 
(Denmark). pp 845-848 of Yo-denshi shometsu. Hasiguti, 
R.R.; Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 
Metals (1979). 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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23713 Effect of first transition metal ions on Ps forma- 
tion. Ito, Y. (Tokyo Univ. (Japan). Research Center for Nu- 
clear Science and Techecmey* Tabata, Y. pp 849-852 of 
Yo-denshi shometsu. Hasiguti, R.R.; Fujiwara, K. (eds.). 
Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23714 Positron lifetime study of the transition from the 
glassy state to the ‘normal’ id state for two organic com- 
os. Pethrick, R.A. (Strathcl , Univ., Sp gs (UK)); 
ogensen, O.E.; Jacobsen, F. 853-855 of Yo-denshi 
1. Hasiguti, R.R. (Science niv. of Tokyo (Japan). 


shometsu. 
Facul fe ee, Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 


Lake Yamanaka, Japan (8 Apr 1979). 


23715 New developments in positron and positronium 
chemistry. Ache, H.J. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg (USA). t. of Chemistry). pp 31-47 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of eering); _ K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 
From 5. international conference on positron annihilation; 
Lake bag pe Japan (8 Apr 1979). 
this review an attempt will be made to critically assess the 
ve... status of positron and positronium chemistry. Recent ex- 
perimental results in liquid systems and solutions obtained by sever- 
al research groups will be discussed and interpreted in terms of var- 
ious existing models for positronium formation. The different pa- 
rameters which are thought to be responsible for inhibition or en- 
hancement of positronium formation will be delineated and their 
relative contributions to the overall effect evaluated. In the second 
part of the paper the various types of reactions which positrons and 
positronium atoms can undergo will be demonstrated by the discus- 
sion of typical reactions with various reactants in liquid systems 
and their implications for conventional chemistry assessed. Finally, 
the third section of this talk will be devoted to the discussion of the 
application of the positron annihilation technique to the solution of 
pertinent chemical problems. Selected examples from the fields of 
physical-, micellar-, and biochemistry where this nuclear probe has 
been successfully employed have been chosen to demonstrate the 
potential use of this technique in the various areas of chemistry. 


pe Be yama, M. (Tokyo Univ. (Japan). Faculty of 
)- PP. 159-162 of Yo-denshi shometsu. Hasiguti, R 
(Science niv. of he (Japan). Faculty of Engineering). 
iain K. (eds.). Sendai, Japan; Japan Inst. of Metals 
From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23717 Low-temperature effects in metals as observed by 
— Sg rn <a ry Fluss, M.J.; Siegel, 

.W.; Chason, M (Argonne National 
Lab., IL (USA)). p97 of Yo genta shometsu. Hasi- 
guti, R.R. (Science Univ. of Tokyo oo. Faculty of En- 
flora (e79) Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 


om ‘4 international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


ne. pp 297- 300 of 


 asiged, R.R. (Science Univ. of 
>). Fi Faculty of ing); Fujiwara, K. 
i, Japan; Japan Inst. of Metals (1979). 


ieee a 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 
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23719 Bie af nee oo Ge i>. ot ine 
alg angular correlation curve for alkali halide. 
yodo, T.; pase Y. (Tokyo Univ. (Japan). Coll. of 
yen Education). a of Yo-d shometsu. Ha- 
siguti, R.R. Moree K < oS ). — of 
7 \jiwara, ow apan 
etals ( 979). 


From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23720 Effect of temperature on the positron lifetime. 
Measurements in solid argon and solid neon. Haberl, J.P.; 
Dept of RJ. ( ‘s Univ., Kingston, Ontario (Canada). 
Physics) ) pp a 441-444. of Yo-denshi shometsu. Hasi- 

— R 5 ( niv. of Tokyo get Faculty of En- 
Riess tis75) Fujiwara, K. (eds.). Sendai, Japan; Japan Inst. of 

From : international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23721 Positron lifetimes and intensities in 2,2,4,4-tetra- 
methylpentane as a function of temperature. Tuttle, S.R.; 
Diana, L.M.; McNutt, J.D.; Sharma, S.C. (Texas Univ., Ar- 
lington (USA). a - Physics). 573-576 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of een a) Sine, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23722 Temperature dependence of orthopositronium life- 
times and intensities in 5-nonanol. Bell, D.A. (William Marsh 
Rice Univ., Houston, TX (USA). Dept. of Physics); Diana, 
L.M.; Howie, J.B.; Parnell, M.; McNutt, J.D. pp 577-579 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of rey Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23723 Positron and positronium dynamics in solids, 
Paulin, R. (Institut National des Sciences et Techniques Nu- 
cleaires (INSTN), Centre d'Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France)). pp 601-612 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). Fac- 
ulty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

The available information relative to positron and positron- 
ium propagation in matter is reviewed and the recent progresses on 
implantation profiles and mobility of positrons are discussed. 


23724 Smearing at the Fermi momentum in positron anni- 
hilation. Carbotte, J.P. gg Univ., Hamilton, Ontario 
(Canada). Dept. of Ph 629-639 of Yo-denshi sho- 
metsu. Hasiguti, R.R. (eicn af Oude. of Tokyo (Japan). Fac- 
ulty of Engin . Fujiwara K. (eds.). Sendai, Japan; 
Japan Inst. of SMe (19 

From 5. ree Ft Sais on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

In metals an abrupt change of slope is expected to occur at 
the Fermi momentum in the angular correlation of positron annihi- 
lation y-ray pairs. Various effects are reviewed that can change the 
shape, or even smooth out the curve in the region of the anomaly. 
In particular we discuss electron-electron and electron-positron cor- 
relation effects, the role of temperature and positron motion as well 
as electron-phonon and positron-phonon contributions. To end, a 
short description is included of recent theoretical results in metallic 
alloys within the coherent potential approximation (CPA). 
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Comments on electron-positron correlations in 
iium, Stachowiak, H.; Boronski, E. (Polish Academy of 
ences, Wroclaw land). Inst. for Low Temperature and 
Structure Research). p oe of Yo-denshi shometsu. Ha- 
siguti, R.R. (Science Univ. of Tokyo (Japan). Facul f 
Er aetals C1975). Fujiwara, K. (eds.). Sendai, Japan; Japan 


a i Silas conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23726 Angular correlation of positron annihilation radi- 
ation and Compton profiles in magnesium. Shiotani, N.; 
Okada, T.; Sakai, N.; Sekizawa, H. (Institute of Physical 
and Chemical Research, Wako, Saitama (Japan)). pp 669- 
671 of Yo-denshi shometsu. Hasiguti, R.R. (Science cae. of 
Tokyo (Japan). Faculty of ory, Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23727 Theory for enhancement of the positron annihila- 
tion rate with core electrons in solids. Lowy, D.N. (New 
South Wales Univ., ah (Australia). Dept. of Theo- 
retical Physics); Bonderup, Andersen, J.U. pp 695-698 of 
Yo-denshi shometsu. Hasiguti, R.R. (Science Univ. of 
Tokyo (Japan). Faculty of Engineering); Fujiwara, K. 
(eds.). Sendai, Japan; Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 


23728 Two-dimensional angular correlation of annihila- 
tion radiation experiments. Berko, S. (Brandeis Univ., Wal- 
tham, MA (USA). Dept. of Physics). pp 65-87 of Yo-denshi 
shometsu. Hasiguti, R.R. (Science Univ. of Tokyo (Japan). 
Faculty of Engineering); Fujiwara, K. (eds.). Sendai, Japan; 
Japan Inst. of Metals (1979). 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

After a brief review of the fundamental theory of angular 
correlation of aunihilation radiation (ACAR) experiments, the var- 
ious detector schemes proposed and developed for 2D ACAR 
measurements are described. The design parameters and the per- 
formance of the Brandeis multi-counter system are discussed. The 
inherent possibilities of the 2D ACAR technique are demonstrated 
with examples obtained with this 64 detector apparatus. 2D ACAR 
surfaces from quartz, aluminum, copper and a-brass as well as V3Si 
are shown and analyzed. Whenever possible the experimental re- 
sults are compared with theory. The data analysis used to obtain 
Fermi surface dimensions, many-body enhancement characteristics 
as well as Umklapp annihilations and the reconstruction technique 
used to obtain 3D momentum densities from the 2D projections are 
outlined and examples shown. The status of the ACAR meas- 
urements applied to the study of the Fermi surfaces of disordered 
alloys is briefly reviewed. 


23729 Measurement of the positron lifetime in oxide se- 
miconductors with different concentration of impurities. 
a P.I.; Il'yasov, A.Z.; Mikhailin, A.V.; Tolpegi 
4 278-282 of Prikladnaya yadernaya spektr 
oscow, USSR; Atomizdat (1978). (In Russian) 

From 27. all-union conference on nuclear spectroscopy and 
nuclear structure; Tashkent, USSR (22 Mar 1977). 

The effect of the Ni** ion concentration on Al,Os surface on 
the mechanism of positron annihilation has been investigated, ions 
being the centers of intensive oxidation of positrons. The lifetimes 
of positrons in a matter have been measured to get quantitative and 
qualitative estimates of positron annihilation mechanisms by the de- 
layed coincidence method. Presented is a brief description of a 
measuring device with the time resolution of 10~* s and the operat- 
ing range of 10-7 s. The results of processing the delayed coinci- 
dence spectra in the NiO-AlO; complex system with concentration 
of NiO impurity from 0.02 to 3.0 1 molexm~? are presented. The 
analysis of the data obtained shows that in the NiO concentration 
range of 0.02-0.3 pmolexm~? a dominating production of orthoposi- 
tronium atoms proceeds in surface layers of AlzOs. At the concen- 
tration of about 0.3 pmolexm~? all the surface of AlkOs; is coated 


opiya. 
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with a NixOs monolayer, and therefore the greater part of orthopo- 
sitronium atoms undergoes oxidation. In the concentration range of 
1,0-3.0 pmolexm™? the production of orthpositronium 


dominating 
atoms proceeds in NizOs polylayers with a loose structure. 


23730 Calculation of 0.1-5 MeV electron and positron ab- 
ion. Kuz’ oe a V.A.; Vorob’ev, N.A. Pp S623 of 
ya spekaroskopiye. 4. Moscow, 

USSR; Atomizdat (19 (1978). Russian) 

From 27. all-union conference on nuclear spectroscopy and 
nuclear structure; Tashkent, USSR (22 Mar 1977). 

Depth distribution of annihilation centres and energy loss of 
positrons with initial energy of 0.1 to 5 MeV in different absorbers 
(C, Al, Pb, Sn, Au, Cu) is considered. The multistep method is used 
to solve the problem of the radiation transfer through a matter. The 
algorithm of the segment model is described. A method has been 
developed to take account of the energy spectrum and angular dis- 
tribution of the particle source, so that the segment model could be 
used in solving the problem of nonmonoenergetic and nonmonodir- 
ectional particle beam transport. In this case, the main part of the 
algorithm is reserved, and calculation volume does not grow. Dy- 
namics of electron and positron density redistribution with the ab- 
sorber depth is considered. Comparison of the depth of the maxima 
of annihilation centres and absorbed energy distributions in a mon- 
oenergetic source shows that positrons annihilate mainly in the non- 
damaged absorber region; annihilation y quanta in this case provide 
the information on the pre-radiation matter structure. For a source 
with the continuous energy spectrum the main part of information 
is provided from the near-surface region of a sample, the region 
depth depending on a type of the source spectrum and the experi- 
ment geometry. 


6404 Fluid Physics 


23731 (SAND—81-1371C) Two-dimensional, subsonic 
flowfield analysis for arbitrary boundaries. with lifting bodies. 
Noack, R.W.; Norton, D.J. (Sandia National Labs., Albu- 

uerque, NM (USA); Texas A and M Univ., College Station 
(USA). 1982. Contract AC04-76DP00789. 10p. (CONF- 
820106—2). NTIS, PC A02/MF AOl. Order Number 
DE82003577. 

From 20. aerospace science conference; Orlando, FL, USA 
(11 Jan 1982). 

A computational method suitable for analyzing flowfields 
about lifting bodies in free air and within the confines of arbitrary 
shaped ducts is presented. The method utilizes a compressible, per- 
turbation stream function in a Cartesian formulation and is restrict- 
ed to two-dimensional, subcritical, isentropic flows. The pertinent 
boundary conditions are presented. Comparisons are made with re- 
sults obtained from exact analytical solutions and with the numeri- 
cal methods of Carlson and Sells. These comparisons show the 
method gives good results for a similar number of grid points. Re- 
sults are also presented for a lifting airfoil in tunnels with straight 
and shaped walls. 


Quantum effects on the temperature dependence of 
a of simple liquids. Sinha, D.N.; Semura, ve 
Brodie, L.C. (Los Alamos National Laboratory 
Alamos, New Mexico 87545). Journal of Chemical 1 \Shysioe 
76: No. 4, 2028-2030(15 Feb 1982). 

An equation of general applicability is proposed to describe 
the surface tension of simple liquids over an extended temperature 
range. This equation incorporates the quantum effects on the expo- 
nent p, which characterizes the temperature dependence of surface 
tension. Far from the critical region, » decreases with increasing de 
Boer parameter and appears to reach a constant value paxl for “He 
and *He. It is pointed out that for quantum liquids 1 crosses over 
to the nonquantum mechanical value of wax 1.28 as the critical point 
is approached. The surface tension and its temperature dependence 
are predicted for hydrogen isotopes such as T2, DT, D2, HT, and 
HD. 





. (Department of Physics, Universit 
Los Angeles, California 90024). Journal iy Gee 
Physics; 43: No. 2, 268-288(Oct 1981). AMO3- 
76500010PA 26, TASK IIL. 
Two marked improvements of algorithms for the 


mode instability, to the endloss ‘problem of a high-beta plasma 
column with sharp boundaries, and to global MHD simulations of 
the magnetosphere are presented. 
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23734 (CERN—$81-04) ay ee of o — = 
School of Physics. (European Organization for Nuclear Re- 
search, Geneva (Switzerland)). Apr 1981. 207p. (CONF- 
8006213—). Dep. NTIS, PC A10 AOl. 

From CERN school of physics ‘80; Malente, F.R. Germany 
(8 Jun 1980). 

The papers presented were entered in the data base separate- 
ly. (WHK) 
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REFER ALSO TO CITATION(S) 22979, 23792, 23902 


23735 (BONN-HE—81-20) Electroproduction of 70- 
mesons on protons at W = V(q+p)? = 1400-1750 MeV, / 

q’/ = /e-e’)?/ = 0.01-0.1 Gev= and /t/ = /(p-p’)?/ approx. 
vats Gev? to 0/sub 7°q//sup cms/ 
approx. equal to 180°. Bellinghausen, H.; Bender, H.; Blume, 
H.; Faerber, R.; Feldmann, N.; Harms, E; Heinloth, K,; 
Kramarczyk, D:; ; Kuckelkorn, F; Michels, HJ. (Bonn Univ. 
(Germany, F.R). Physikalisches Inst.). Sep 1981. 
Fachinformationszentrum Energie, Physik, Mathematil, 
Karlsruhe, Germany. 

The electroproduction of 7°-mesons on protons has been 
measured with electrons of 1.7 GeV energy in the region of the nu- 
cleon resonances at W = V(q + p)? = 1400 to 1750 MeV at 
rather low values of /q?/ = /(e-e’)/ = 0.01 to 0.1 GeV* but at 
high values of the nucleon recoil /t/ = /(p-p’)/ approx. equal to 
0.6 to 1.5 GeV? corresponding to @/sub m°q//sup cms/ approx. 
equal to 145° to 180° Cross sections will be given differential with 
respect to W and q? and will be compared to existing data for pho- 
toproduction of 2° and for electroproduction of 7° at /q?/ > = 
0.3 GeV? 


23736 (DOE/ER/40032—1) Nuclear structure at inter- 
mediate energies. Progress report, April 1, 1981-March 31, 
= Phillips, G.C.; Mutchler G G.S. (Rice Univ., Houston, 

TX (USA). Bonner Nuclear Labs.). 1981. Contract AS05- 
81ER40032. 172p. NTIS, PC A08/MF A0O1. Order Number 
DE82001992. 

During this reporting period for the 1981 to 1982 contract 
year, progress was made in the analysis of earlier LAMPF experi- 
ments: the data of E-366 (np — pp m~) was analyzed and formed 
the Ph.D. thesis of a Rice Student. A preliminary analysis of E-366 
(p up arrow p — p m* nm asymmetries) was presented at the Ver- 
sailles Conference and earlier results appeared in the proceedings of 
the Santa Fe Conference. The study of the spin dependence of p up 
arrow p up arrow total cross sections (E-504) resulted in the M.A. 
thesis of a student and the interesting results were reported at the 
LANL summer conference, in the CERN Courier, and at an APS 
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meeting. Earlier results on pd —- He*2r® (E-197) appeared in the 
Physical Review and two prior results of interpretation of nucleon- 
nucleon interactions were published. New, final analysis of the E- 
504 and E-505 data (A o/sub T/ and A/sub NN/ for p up arrow p 
up arrow) made progress and extensive prototyping of new instru- 
ments was carried out. This latter included new types of multiwire 
systems and instruments for the neutrino oscillation proposal (P- 
559) at LAMPF. All of these studies are discussed in detail. 


23737 (FERMILAB—CONF-81/73-EXP) Production of 
charm and new particles in neutrino-nucleon interactions, 
Fisk, H.E. (Fermi National Accelerator Lab., Batavia, IL 
SA)). Nov 1981. Contract AC02-76CH03000. 28p. 

CONF-810895—3). NTIS, PC A03/MF AOl. Order 
Number DE82004472. 

From International symposium on lepton and photon interac- 
tions at high energies; Bonn, F.R. Germany (24 Aug 1981). 

The current experimental status of charm production by neu- 
trinos is reviewed. Recent results on like-sign dimuons are also dis- 
cussed. 


23738 (ITEF—5(1981), pp “ois Lone pair production 
amplitude in slow an tion in deuterium. 
Dal’karov, O.D.; Ksenzov, V.G. 1981. m1981. in Russian). NTIS 
(US Sales Only), PC A02/MF AOl. Order Number 
DE82780225. 

From Conference on nuclear theory; Moscow, USSR (Jan - 
Jul 1980). 


23739 (NSSRP—31, pp 247-258) Can low a experi- 
ments supply the effective information to determine the inner 
structure of hadrons. Sawada, T. (Tsukuba Univ., Sakura, 
Ibaraki (Japan). Inst. of Physics). 1980. B. Order Number 
DE82780215. 

From Tsukuba symposium on polarization phenomena in nu- 
clear reactions; Tsukuba, Ibaraki, Japan (27 Nov 1979). 

It is explained that the low energy experiments with high 
precision are important sources of information to determine the 
inner structure of hadrons. For such purpose, the magnetic mono- 
pole model of hadron due to Schwinger is reviewed. Appearance 
of the strong van der Waals force between hadrons is one of the 
most important consequences of such a model. A technique, which 
enables us to separate the effect of such a long range force from 
that of the short range force arising from the exchanges of pions, is 
introduced. Present status of the related experiments are summa- 
rized, and the experiments necessary to confirm the existence of the 
strong van der Waals force in a clear-cut way are explained. Possi- 
ble impacts to the hadron physics, when the existence of such a 
long range force is confirmed, are discussed. 


23740 (PB—81-230120) An experimental limit on the 
decay k(+) yields mu(+) nu(e). Lyons, L.; Albajar, C.; 
Myatt, G. (Oxford Univ. (UK). Nuclear Physics Lab.). May 
1981. 16p. NTIS, PC A02/MF AOI. 

The authors have searched for the decay mode K(+) yields 
mu(+) nu(e) by looking for the -nu(e) interactions in a neon/hydro- 
gen bubble chamber. The observed events with electrons are con- 
sistent with being produced by -nu(e) from the decays K(+) yields 
pi(O) e(+) nu(e). A 90% confidence level upper limit of 0.4% is set 
for the Mu(+) nu(e) decay mode of positive kaons. 


23741 Measurement of quark momentum distributions in 
the proton using an antineutrino probe. Barnes, V.E.; 
Carman, T.S.; Carmony, D.D.; Fernandez, ‘= Garfinkel, 
A.F.; Laasanen, A.T.; Derrick, M.; Gregory, P.; LoPinto, 
F.; Mus, ve, B.; Schlereth, J.; Schreiner, P.; Singer, x 
Barish, Deg Brock, R.; Engler, "As Kikuchi, T.; Kraemer, 
R.W.; Messing, F.; Stacey, LoS Tabak, M. (Purdue Univer- 
sity, West Lafayette, Indiana 47907). Physical Review [Sec- 
tion] D: Particles and Fields; 25: No. 1, 1-21(1 Jan 1982). W- 
31-109-ENG-38. 

We present the results of a study of the inclusive reaction 
nu-barp —>p* X° for antineutrino energies from 5 to 150 GeV. The 
data were obtained by exposing the Fermi National Accelerator 
Laboratory hydrogen-filled 15-foot bubble chamber to a wide-band 





antineutrino beam. This is the first high-energy antineutrino experi- 
ment in which a pure proton target was used. The experimental 
problems of selecting the required sample of charged-current antin- 
eutrino-induced events are discussed in detail. A Monte Carlo simu- 
lation of the experiment is used to provide correction factors to the 
measured distributions. A measurement of the x dependence of the 
inelasticity (y) distributions gives the proton structure functions F/ 
sup nu-barp/s(x) and xFs/sup v/p(x)up to an overall normalization 
constant. When expressed in terms of the quark-parton model, the 
quark distributions u(x) and d-bar(x)+s-bar(x) are determined. The 
results for u(x) are found to be in excellent agreement with models 
based on fits to electron and muon scattering data. Using these re- 
sults to fix the u(x) normalization, an absolute measurement is made 
of x[d-bar(x)+s-bar(x)], the antiquark momentum distribution. 


Properties of the low-mass wp enhancement ob- 
aed in p/sub arrow-up/ i at 11, 75 GeV/c. Arenton, 
M.W.; A D.S.; Diebold, R.; May, E.N.; Nodulman, L.; 
Sauer, J. ; Wicklund, A.B. (Argonne National Laboratory, 
Argonne, Tllinois 60439). Physical Review [Section] D: Parti- 
cles and Fields; 25: No. 1, 22-40(1 Jan 1982). 

Samples of the reaction p/sub arrow-up/ p-—>pwp, consisting 
of 20 000 and 1000 events at 11.75 and 6 GeV/c, respectively, were 
obtained using the Zero Gradient Synchrotron polarized proton 
beam and the Effective Mass Spectrometer. A narrow enhancement 
near threshold is seen in the wp mass distribution. The t distribution 
of this enhancement shows a pronounced dip near t = -0.2 GeV? at 
both beam momenta, suggesting that w exchange is the dominant 
production mechanism. The joint-decay-angular-distribution mo- 
ments and polarization correlations have been determined as func- 
tions of wp mass. Amplitude analysis of these moments indicates 
that the low-mass enhancement is due to the high-mass tails of spin- 
parity 3/2~ and 3/2* states below wp thresholds. Polarization cor- 
relations consistent with zero provide evidence for the lack of reso- 
nant behavior in the low-mass enhancement itself. 


23743 Observation of structure in large-momentum-trans- 
fer mpp elastic scattering at 200 GeV/c. Baker, W.F.,; 
Eartly, D.P.; Klinger, J.S.; Lennox, A.J.; Rubinstein, R.; 
Kalbach, R.M.; Krueger, KW.; Pifer, A.E.; McHugh, S.F.; 
Kaplan, D.H.; Karchin, P.; Orear, J. (Fermi National Accel- 
erator Laboratory, Batavia, Illinois 60510). Physical Review 
Letters; 47: No. 24, 1683-1686(14 Dec 1981). 

Results are presented on the measurement of 200-GeV/c 
a p elastic scattering from -t of 0.8 to 11 (GeV/c)* As -t is in- 
creased, do/dt falls by ~6 decades to a prominent dip at 4 (GeV/ 
c)’, followed by a second maximum and then a slow decrease with 
increasing -t. 


23744 Low-mass electron-pair anomaly in 17-GeV/c 7pp 
collisions. Stekas, J.; Abshire, G.; Adams, M.R.; Brown, C.; 
Cormell, L.; Crandall, E.; Donaldson, G.J,; Goldberger, J 
Gordon, H. A.; Grannis, P.D.; Meadows, B.T.; Morris, 
G.R.; Rehak, P. (State University of New York, Stony 
Brook, New York 11794). Physical Review Letters; 47: No. 
24, 1686-1689(14 Dec 1981). 

Inclusive e*e~ production in 17-GeV/c 7 p collisions was 
measured. An excess of e* e™ pairs over those from known sources 
for 0.1< or =m/sub e/e< or =0.6 GeV and x<0.5 was found. 
No evidence is found for enhancements in specific final states in- 
volving electrons and photons or charged particles. The photon 
multiplicity associated with these pairs is measured. 


23745 Comparison of the production of charged hadrons 
at large transverse momentum in 7p p and pp collisions. Gio- 
karis, N.D.; Green, J.M.; Frisch, H.J.; Grosso-Pilcher, C.; 
Mestayer, M.D.; Schachinger, L.; Shochet, M.J.; Swartz, 
M.L.; Piroue, P.A.; Pope, B.G.; Sumner, R.L. (Enrico 
Fermi Institute and ent of Physics, The University 
of Chicago, rang hy ois 60637). Physical Review Letters; 
47: No. 24, 1690-1693(14 Dec 1981). 

Measurements of the production cross sections at large 
values of transverse momentum (P/sub T/) for 7*~, K*~, p, and p- 
bar in 200- and 300-GeV/c zp collisions are presented. The de- 
pendences of the cross section on P/sub T/, the transverse scaling 
variable x/sub T/ = 2P/sub T//Vs, and the production angle are 
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discussed. The cross sections are compared with those from pp col- 
lisions and with theoretical icti While the 2~ p and pp data 
are quite different, both agree qualitatively with hard-scattering cal- 
culations. 


23746 Upper limits to v/sub y/-v/sub tau/ oscillation 
= v/sub ./-tau Ushida, N.; Kondo, T.; Fujioka, 
; Fukushima, H.; Xs Tatsumi, S.; Yokoyama, 
Gi Homma, Y,; Tsuzuki, Y.; Bahk, S.; Kim, C.; Park, J.; 
Song, 3.5 Ba Bailey, % Sonal S.; Fischer, J.; Trischuk, J.; 


3 Miyenicl, M. M.; gk K; fhe ng K.; 
Shibuya, i , M; 


Kuramata, S.; oN NW, Rebel K,; tet gy TA: 
Sidwell, R.; ’ Stanton, NR; Moriyama, K.; cm H: 


Hara, T. Kusumoto, O.; Nog Y.; Teranaka, 
H.; Yokota, J. Hamois J; : 

athan, S.; McLeod, i x 
Pitman, D.; Prentice 1D: Sinervo, P. Yoon, TS.; Kimura, 
H.; Maeda, Y Aichi Universit of oe Kari 
Japan), _fiossce! eview Letters; 47: 1694-1697 14 


A search for tau lepton production in a sample of 1241 neu- 
trino interactions with use of a hybrid emulsion spectrometer in the 
Fermilab wide-band neutrino beam is reported. No such events are 
seen and an upper limit to the v/sub p/-tau coupling of 0.63% 
(90% C.L.) is set. For v/sub /-v/sub tau/ oscillations this sets a 
limit of '‘m?y-m*tau' <3.0 eV? (90% C.L.) for maximum mixing. 


23747 Results of a search for fractional charges on mer- 

cury drops. Hodges, C.L.; Abrams, P.; Baden, A.R.; Bland, 

EG. Wong, PG Young, KC. (@Phyics Department 
ong, oung, 

University of California, Riverside, California 92521). Physi- 

cal Review Letters; 47: No. 23, 1651-1653(7 Dec 1981). 

ACO03-81ER40009. 

Results are presented from a search for fractional charges on 
mercury drops. About 100 000 drops have been measured, compris- 
ing 60 yg of refined mercury and 115 pg of native mercury. No 
fractionally charged drops were observed in this sample. 


23748 Production of 70 at large transverse momentum in 
aa and ap collisions at the CERN storage rings. 
Karabarbounis, A.; Kourkoumelis, C.; Resvanis, L.K. 
(Athens Univ. (Greece)); Filippas, T.A.; Fokitis, E.; Trak- 
kas, C. (National Techni Univ., "Athens Greece)); 
Palmer, R.B.; Rahm, D.C.; Rehak, P.; Stumer, I. (Brookha- 
ven National Lab., to "NY (USA). Physics Letters, [Sec- 
tion] B; 104: No. 1, 75-78(13 Aug 1981 

Inclusive 7° production has been measured at the CERN In- 
tersecting Storage Rings in aa and ap collisions near 90° for 
psub(T) between 2 and 5 GeV/c. The differential cross sections 
show a slower exponential fall-off with psub(T) than has been ob- 
served in pp collisions at the corresponding nucleon-nucleon 
centre-of-mass energies at large psub(T). The ratio of the 7° pro- 
duction cross sections for aa collisions to those for pp collisions is 
observed to be larger than 16. 


23749 Measurement of the energy dependence of the in- 
clusive yield of high-Psub(t) events triggered by a large solid 
angle calorimeter. Cook, V.; Hicks, G.; Mockett, P. ro 
Rothberg, J.E.; Williams, R.W.; Young, KK. (Washin; 
Univ., Seattle (USA)); Limon, ’P,; Mantsch, P.; Orr, R: 
Pruss, S. (Fermi National Accelerator Lab., Bata via, IL 
(USA)). Nuclear Physics [Section] B; 186: No. 2, 219-235(3 
Aug 1981). 

Large aperture calorimeter measurements of high transverse 
momentum events from 100, 200 and 340 GeV pp collisions are re- 
ported. Yields are higher by one to two orders of magnitude than 
the yield expected from uncorrelated statistical fluctuations in mul- 
tiparticle events. The exponential slopes of the yields versus xsub(t) 
exhibited a systematic change with Vs (xsub(t) = 2Psub(t)/Vs). 
The events are shown to be more diffuse than pure jets as produced 
in e*e™ collisions. However, these events are consistent with a 
QCD.- inspired 4-jet model. 
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REFER ALSO TO CITATION(S) 23561, 23587, 23790 


ar theory. Progress report, 
} Bomoy R.A.; VerWest, B.J.; Domin 
and M Univ., College Station (USA). 
1981. Contract ASO5-76ER05223. Sip. TIS, PC A04/MF 
A01. Order Number DE82004626. 

Research in medium-energy theory carried out during 1981 
is reviewed. The main interest lies with the nucleon-nucleon 
system, from abstract theoretical models to data analysis. Several 
contributions to the VPI and SU NN analysis program are detailed. 
Because the NN7 final state plays a dominant role in NN scattering 
at intermediate energies, there is also interest in three-body systems; 
some theoretical treatments are presented. Pion-deutron scattering 
and its relevance to the NN interaction is discussed. Nucleons and 
pions are extended objects, so form factors enter in an essential 
way. Some estimates based on extended PCAC, or radial excita- 
tions of the pion, are presented. Related problems are also being 
studied, including chiral-symmetry breaking and corrections to the 
Goldberger-Treiman relation. Development continues on a dynami- 
cal theory for isospin and other internal quantum numbers in an ex- 
tended flat-space. 


23751 (INIS-SU—3, pp 373-385) Topological cross sec- 
tions and correlation effects in in ions of high energy ha- 
drons. Mavrodiev, S.Shch.; Sisakyan, A.N. (Joint Inst. for 
Nuclear Research, Dubna (USSR)); Torosyan, G.T. (Ere- 
vanskii Gosudarstvennyj Univ. (USSR)). 1979. (In Russian). 
Dep. NTIS (US Sales Only). 

From 2. international conference on high energy physics and 
que on theory; Protvino, USSR (Jul 1979). 

thin the framework of a phenomenological multicompon- 

ent cont the problem of united description of topological cross 
sections and correlation effects in interactions of high energy 
hadron is discussed. The model is constructed on the assumption of 
existence of two independent mechanisms of particle production in 
the hadron-hadron process: dissociation of colliding particles with 
leading particles production and independent release of various 
kind neutral hadron associations (clusters) with the isospin I equal- 
ing 0. The model has been compared with the experimental data by 
pp-, anti pp-, K*~ p- and 2*~ p-interactions. Main consequences are 
presented. Multiplicity distributions expand with energy growth. 
Mean multiplicity grows approximately as InS-In?S. The relation of 
mean numbers of clusters dissociating respectively into two and 
four charged particles a(s) and b(s) is constantly and equals o a(S)/ 
b(S) approximately 2.13. The function a(S), related to the dissocia- 
tion almost does not change for the said process which testifies to 
the weak change of the diffraction mechanism contribution with 
the energy growth. The phenomenological analysis performed indi- 
cates the growing importance of multiparticle hadron associations 
in processes with large multiplicity. 


23752 (INIS-SU—40, pp 191-195) Comparative analysis 
of spin-orbit interaction for a neutron and hyperons in a nu- 
cleus. Filimonov, V.A. (Tomskii Politekhnicheskii Inst. 
1980. din Inst. Yadernoj Fiziki, Ehlektroniki i Avtomatiki). 
1980. (In Russian). S (US Sales Only), PC All/MF 
A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep hae | 

The spin-orbit interactions for N, A, =, = in nuclei are ana- 
lyzed on the one-boson exchange model basis. The spin-orbit 
strength parameters of the optical potential for above-mentioned 
baryons are calculated and compared with each other and existing 
data for N and A. 


— (PB—81-230104) Hadron ion in lepton-nu- 
cleon scattering. Renton, P.; Williams, W.S.C. (Oxford Univ. 
A oo Physics Lab.). 1981. 42p. NTIS, PC A03/ 


, 7 Kinematic variables, cross-sections and data-- 
(Kinematics of lepton scattering, kinematics of annihilation, defini- 
tion of cross-sections); Theoretical models--(Quark-parton model, 
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Quantum chromodynamics, fragmentation models, applicability of 
quark parton model, Other theoretical models); Multiplicity; Ex- 
perimental evidence for jets; Longitudinal distributions--(Charge 
distributions, fragmentation functions, Tests of factorization and 
scaling, Quark fragmentation function results, Charmed particle 
fragmentation, fragmentation to baryons, moments of fragmentation 
functions); Transverse momentum--(Experimental properties of 
transverse momentum, transverse momentum and QCD predictions, 
searches for planar events, intrinsic transverse momentum). 


23754 (SLAC-PUB—2775) Theory of hadronic produc- 
tion of heavy quarks. Peterson, C. (Stanford Linear Accel- 
erator Center, CA (USA)). Jul 1981. Contract ACO03- 
76SFO00515. 12p. (CONF-8106183—1). NTIS, PC A02/MF 
A01. Order Number DE82003569. 

From 12. international conference of multiparticle dynamics; 
Notre Dame, IN, USA (22 Jun 1981). 

Conventional theoretical predictions for hadronic production 
of heavy quarks (Q anti Q) are reviewed and confronted with data. 
Perturbative hard scattering predictions agree qualitatively well 
with hidden Q anti Q production (e.g., psi, chi, T) whereas for 
open Q anti Q-production (e.g., pp — A/sub c/*X) additional 
mechanisms or inputs are needed to explain the forwardly produced 
A/sub c/* at ISR. It is suggested that the presence of c anti c-pairs 
on the 1 to 2% level in the hadron Fock state decomposition (in- 
trinsic charm) gives a natural description of the ISR data. The 
theoretical foundations of the intrinsic charm hypotheses together 
with its consequences for lepton-induced reactions is discussed in 
some detail. 


23755 Phase transitions in U(N) lattice gauge theory in 
four dimensions. Creutz, M.; Moriarty, K.J.M. (Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] D: Particles and Fields; 25: No. 2, 610- 
613(15 Jan 1982). 

Monte Carlo methods are used to study pure U(N), N = 2, 
3, 4, 5, and 6, gauge fields in four space-time dimensions. Using 
Wilson's form of the action, first-order phase transitions are clearly 
seen at B/sub c/ = 3.30, 6.88, 12.14, 18.8, and 27.0 for U(2), U(3), 
U(4), U(S), and U(6), respectively. 


23756 Measurability of electroweak asymmetries in ha- 
dronic jets in e*e™ annihilation. Puhala, M.J.; Rek, Z.J.; 
Young, B.; Zhu, X. ent of Physics and Ames Lab- 
oratory, Iowa State University, Ames, Iowa 50011). Physical 
Review [Section] D: Particles and Fields; 25: No. 1, 95-111(1 
Jan 1982). W-7405-ENG-82. 

Using the standard model of electroweak interactions and 
the Field-Feynman model for quark fragmentation we estimate the 
observable asymmetries of the jet-axis angular distribution in e* e~ 
annihilation in the PETRA-PEP energy region. To do this, rules 
for the selection of quark versus antiquark jets according to final 
hadronic channel are proposed. These rules are characterized by a 
calculable parameter that gives a quantitative measure of relative 
merit of the various channels. A particularly promising method of 
identifying jet flavor involves prompt leptons from heavy-quark 
decays. We also discuss the dependence of the observable effects on 
the fragmentation-model parameters and some experimental cuts. 
The jet asymmetries are compared with muonic asymmetries for 
energies of 30, 50, and 70 GeV. 


23757 Central and diffractive components of charm pro- 
duction. Barger, V.; Halzen, F.; Keung, W.Y. (Physics De- 
partment, University of Wisconsin: Madison, Madison, Wis- 
consin 53706). Physical Review [Section] D: Particles and 
Fields; 25: No. 1, 112-119(1 Jan 1982). 

To O(a/sub s//sup ts2/) in perturbative QCD one can iden- 
tify two separate components in the production of heavy flavors 
such as charm: central qq-bar—-cc-bar, gg—>cc-bar and diffractive 
qc—qc, gc-—ge. For diffractive production, QCD evolution is the 
source of charm quarks inside the colliding hadrons. With an esti- 
mated 0.5% charm momentum fraction at Q*=4m/sub c//sup ts2/ 
from QCD evolution, a hard x distribution of charm, and a resolu- 
tion cutoff on gluon-exchange contributions, the diffractive compo- 
nent reproduces the A/sub c/* and D cross sections observed at in- 
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termediate to large longitudinal x, both at Fermilab and at CERN 
ISR energies. The diffractive component also contributes to charm 
production near x/sub L/ = 0. This explains the failures of previ- 
ous analyses, based on annihilation diagrams alone, to account for 
the observed charm cross section in the central region. Estimates 
are made of cross sections and x/sub L/ dependences of b- and t- 
quark production up to p-barp collider energies. 


23758 Natural composite model for quarks and leptons. 
Visnjic-Triantafillou, V. (Fermi National Accelerator Labo- 
ratory, Batavia, Illinois 60510). Physical Review = D: 
Particles and Fields; 25: No. 1, 248-252(1 Jan 1982 

It is shown that the radial-excitation model of quark/lepton 
flavor naturally possesses a unitary charged-current matrix and thus 
ensures the absence of the flavor-changing neutral currents by 
means of the Glashow-Iliopoulos-Maiani mechanism. The nonvan- 
ishing overlap of the quark wave functions gives rise to the mixing 
angles. The CP-violating phases are small. 


23759 Effective potentials in the Veltman-Derman dyna- 
mical model of composite fermions. Fried, H.M.; Kang, K. 
(Department of Physics, Brown University, Providence, 
Rhode Island 02912). Physical Review [Section] D: Particles 
and Fields; 25: No. 1, 276-278(1 Jan 1982). AC02- 
76ER03130. 

Eikonal scattering techniques are used to derive an effective 
potential between a massive fermion (M/sub F/) and a massive, 
scalar Higgs boson (M/sub H/), in the Veltman-Derman model of 
quark/lepton generations. In addition to the conventional Yukawa 
potential Vi(r) = -(k/r)e/sup -r/M/sub H/, k = (3/44rV2)G/sub 
F/M/sub H/M/sub F/, one finds a short-range potential more sin- 
gular at small distances, V2(r)e-2K?/r?M/sub H/, rM/sub H/ 
<<1. Derman’s qualitative binding estimates remain unchanged. 


23760 Anomalies and the particle content of grand uni- 
fied theories. Cahn, R.M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Physics Letters, [Section] 
B; 104: No. 4, 282-284(3 Sep 1981). 

For the largest class of grand unified models based on simple 
gauge groups, the presence of anomalies not only results in 
unrenormalizability, but in addition means that there are charged, 
massless fermions in the theory. Conversely, the absence of 
charged, massless particles in such models guarantees the absence 
of anomalies. For models outside this class, if there are anomalies 
but no charged massless fermions, the anomalies occur only for 
rather exotic currents. 


23761 Neutron lifetime. Wilkinson, D.H. (Sussex Univ., 
Brighton (UK)). pp 325-332 of Nuclear astrophysics. Wil- 
kinson, D. Oxford, England; Pergamon (1981). 

From Ettore Majorana school on nuclear astrophysics; 
Erice, Italy (25 Mar 1980). 

An analysis of neutron decay is carried out in terms of three 
effective, operative, coupling constants. These coupling constants 
include the ‘inner’ radiative corrections due to the exchange of vir- 
tual photons among the quarks, intermediate vector bosons etc., in- 
volved in the intimate anatomy of the B-decay process itself. 


23762 Study of multiple particle production by means of 
parametrically invariant quantities. Ustyugin, Yu.E. (AN Uz- 
bekskoj SSR, Tashkent. Fiziko-Tekhnicheskij Inst.). pp 84- 
103 of Neuprugie vzaimodejstviya adronov s nuklonami i 

yadrami pri vysokikh ehnergiyakh. Tashkent, USSR; Fan 
1978). (In Russian) 

The method of studying multiple production of particles by 
means of parametric invariant values is thoroughly formulated. 
Showers formed of approximately 10** eV particles of cosmic radi- 
ation are investigated by this me-thod. A group of nucleon-nucleon 
collisions has been shown to agree with the multiperipheral theory 
and contradicts the hydrodynamic theory of multiple particle pro- 
duction, and, on the other hand, in nucleon-nuclear collisions there 
is an agreement with the hydrodynamic theory and a strong contra- 
diction with an idealized multiperipheral one. 
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REFER ALSO TO CITATION(S) 23786 


E/ER/03285—39, pp 295-330) Fate of 0. 
tan K. (Ohio State Univ., Columbus). 1981. NTIS, PC 
A04/MF AO1. Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

We classify the consequences for CP-invariance of instanton 
angles @ in dynamically broken gauge theories. In a very general 
class of such theories, there are three possibilities: (1) @ is observ- 
able and nonzero, and strong CP-nonconservation occurs (i.e., anti 
6 = -0 + arg det m not equal to 0); (2) @ = 0 naturally, but it is 
still observable, in which case anti 9 may or may not vanish; (3) 
theta is unobservable and anti @ = 0, in which case there is either 
an axion or a nearly massless quark. Which case occurs in a given 
model is determined by three integers characterizing its group 
structure and fermion representation content, namely: the number 
of simple nonabelian factors in the original (sideways/ETC) gauge 
group, G/sub s/; the number of nonabelian factors in the final (gen- 
eralized color) gauge group, H/sub c/ is included in G/sub s/; and 
the number of independent fermion irreducible representations of 
G/sub s/. (Two fermion representations are independent if the cor- 
responding G/sub s/-single U(1) currents have linearly independent 
G/sub s/-anomalous divergences). The rules developed are illustrat- 
ed in three toy models. The third model contains a Weinberg-Wilc- 
zek axion which has new contributions to its mass. 


23764 (DOE/ER/03992—464) Anomaly-free sequential 
superunification, Ne’eman, Y.; Thierry-Mieg, J. (Texas 
Univ., Austin (USA). Center for Particle Theary; Observa- 
toire de Paris, Section de Meudon, 92 (France)). Oct 1981. 
Contract AS05-76ER03992. 14p. NTIS, PC A02/MF AOl1. 
Order Number DE82004629. 

The supergroup SU(7/1) defines a model with 8 generations 
of quarks and leptons. One-half of these are chiral-inverted. The 
model represents an anomaly-free SU(7) x U(1) gauge unification 
theory (GUT). 


23765 (LBL—13564) Duality rotations. Zumino, B. 
(Lawrence Berkeley Lab., CA (USA)). Nov 1981. Contract 

W-7405-ENG-48. 13p. (CONF- 8108103—1). NTIS, PC 
A02/MF A0O1. Order Number DE82004844. 

From Workshop on the quantum structure of space and 
time; London, UK (Aug 1981). 

Irrespective of supersymmetry, it is interesting to understand 
the special properties of theories admitting duality rotations. The 
Lagrangian of such a theory is not invariant under the transforma- 
tions, nor does it change by a total derivative, but it transforms in a 
particular way which implies that the system of the equations of 
motion is invariant and that observables, such as the energy mo- 
mentum tensor and therefore the total energy and momentum, are 
invariant. The main results of a recent paper on the properties of 
theories admitting duality rotations written in collaboration with M. 
K. Gaillard (1981) are described. 


Grand unification and parity restoration at low en- 
ergies. II. Unification constraints. Rizzo, T.G.; Senjanovic, 
G. (Brookhaven National Laboratory, U ton, New York 
11973). Physical Review [Section] D: Particles and Fields; 25: 
No. 1, 235-247(1 Jan 1982). AC02-76-CH00016. 

In this second paper in the series, we show how the embed- 
ding of SU(2)/sub L/ x SU(2)/sub R/ x U(1)/sub B/-L in SO(10) 
grand unified theory suggests the possibility of parity being re- 
stored at low energies, thus providing an alternative to convention- 
al theories with a desert above M/sub W/. Some important predic- 
tions of the model are stressed: appreciable Majorana neutrino 
masses, lepton-number violation in neutrinoless double-B decay 
with etax10~*—10~5 and the absence of observable proton decay 
(tau/sub p/ax10*—10 years). From the phenomenological analysis 
in our earlier work and the unification constraints presented here 
we find that, if the above picture is correct, 150< or =M/sub W/ 
R< or =240 GeV. We argue that both the charged and neutral 
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gauge bosons of the second generation should be produced at ISA- 
BELLE energies with significant rates. 


23767 Simultaneous solution of strong CP and flavor 
Frampton, P.H. (Institute of Field Physics, De- 
t of Physics and Astronomy, University of North 
Cha) Hill, North Carolina 27514). Physical 
cen [Scion D: Particles and Fields; 25: No. 1, 294-296(1 
i 198 


It is shown how, within a minimal SU(7) flavor unification 
scheme, a solution of the strong CP problem requires the existence 
of at least six flavors if one insists on naturalness in the sense of ‘t 
Hooft. 


Strong CP solution with SU(5)xSU(5). Claudson, 

M: ¢ Cox, P.H.; Yildiz, A. Laboratory of Physics, 

Harvard University Cam 4 Massachusetts OoBy 

Ph 1 Review pe 47: No. 24, 1698-1701(14 Dec 1981). 

-78-5-02-4999. 

An SU(5)xSU(5) model is presented which solves the strong 

CP and axion problems in a natural manner, and which reduces to 

three families with SU(3)xSU(2)xU(1) symmetry at low energies. 

The model also provides Majorana neutrino masses in an observ- 
able range. 
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23769 ag ng ay pp 5-22) Supersymmetric 
gauge theories. Wess, J. (Inst. for Advanced Study, Prince- 
ton, NJ). 1981. NTIS, PC A04/MF AOl. Order Number 
DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

Supersymmetric gauge ries are of interest as models for 
supergravity theories, as field theoretical models in which cancella- 
tions of divergences can be studied, and renormalizable supersym- 
metric gauge theories with N = 1 might be capable of describing 
particle physics at energies much lower than the Planck mass. 
(GHT) 


23770 (DOE/ER/03285—39, pp 23-42) Infinite lie age- 
bras in physics. Julia, B. 1981. IS, PC A04/MF AOl1. 
Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle oor; Baltimore, MD, USA (25 May 1981). 

The discussion includes: group disintegrations; gravitational 
plane waves; the affine Lie algebra; and the physical subspace P. 23 
references. (GHT) 


(DOE/ER/03285—3 p 43-76) Mechanism for 
confinement in massive quark GB. Adler, S.L. (Inst. for 
Advanced Study, Princeton} NJ). 1981. NTIS, PC A04/MF 
A01. Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

The first part of this talk reviews the mean field approach to 
quark statics and the leading log model for bag formation was 
given in a recent paper. The second part treats two new topics. 
First, a flux function reformulation of the leading log model which 
leads to a stable iterative numerical method is given. Second, it is 
shown that when the running coupling constant is defined so that 
the 8-function terminates at 1- or 2-loop order, QCD has two per- 
turbative regions: the standard asymptotically free region F? much 
greater than x? (with x/sup 1/2/ the scale mass), and a second as- 
ymptotically free region where vertical bar F? vertical bar much 
less than x*. The existence of this second region gives a perturba- 
tive QCD justification for the weak-field behavior of the leading 
log model which is responsible for confinement. A possible starting 
point is suggested for an attempt at a general confinement proof. 


23772 (DOE/ER/03285—39, pp 77-100) Search for - 
sible composite models of quarks and leptons. Casalbuoni, R.., 
Gatto, R. (Universite de Geneve, Switzerland). 1981. NTIS, 
PC A04/MF AO1. Order Number DE82007210. 
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From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

Composite models for quarks and leptons are more and more 
popular during these days, and the proliferation of new models is 
growing exponentially with respect to the proliferation of new 
quarks and new leptons that they are supposed to explain. The 
point is that the only possible restrictions on these models are nec- 
essarily of theoretical nature, because no experimental evidence for 
a substructure is available until now. Furthermore, the standard 
model SU(3)/sub c/ x SU(2) x U(1) seems to be completely com- 
patible with experimental data. From the previous considerations, it 
follows that if we want to put theoretical restrictions on composite 
models we need, first of all, to decide which kind of theoretical as- 
pects we want to explain. The main theoretical problem of the 
standard model is the presence of elementary scalars (Hi 
bosons). By assuming that these particles are bound states of ele- 
mentary fermions and that the Higgs phenomenon happens through 
dynamical symmetry breaking, one gets the idea of composite 
models. 


23773 (DOE/ER/03285—39, 7 101-110) Radiative 
structure of fermion masses. , P. (Univ. of Florida, 
Gainesville). 1981. NTIS, PC ‘A04/MF A01l. Order Number 
DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

Mechanisms for generating calculable fermion masses in per- 
turbation theory are reviewed. Examples are offered, where fer- 
mions with radiative Al/sub w/ = 0 and AI/sub w/ = 1/2 masses 
occur. In particular it is emphasized that fermions with AI/sub w/ 
= 0 masses need not be superheavy if they acquire masses only in 
higher orders of perturbation theory. 


23774 (DOE/ER/03285—39, pp 111-124) Fractional 
electric charge problematic for Ocb. Slansky, R. (Univ. of 
California, Los Alamos, NM). 1981. NTIS, PC A04/MF 
A0l. Order Number DE822007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

A model of broken QCD is described here; SUs/sup c/ is 
broken to SOs/sup g/ (g for glow) such that color triplets become 
glow triplets. With this breaking pattern, there should exist low- 
mass, fractionally-charged diquark states that are not strongly 
bound to nuclei, but are rarely produced at present accelerator 
facilities. The breaking of QCD can be done with a 27/sup c/, in 
which case, this strong interaction theory is easily embedded in uni- 
fied models such as those based on SUs, SOio, or Es. This work 
was done in collaboration with Terry Goldman of Los Alamos and 
Gordon Shaw of U.C. Irvine. 


23775 CN ae ie pp 125-146) Heavy parti- 
cle effects. Yao, Y.P. (Univ. of Michigan, Ann Arbor). 1981. 
NTIS, PC A04/MF AO1. Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

There are two problems discussed, both of which have to do 
with dissimilar magnitudes in mass. Theoretically, we can devise 
the large difference in mass as observed by decreeing some vev, v/ 
sub i/ to be much bigger than the other; or, we can assume that 
some couplings g/sub i/ are much stronger. These two different as- 
sumptions give rise to entirely different patterns of interaction in 
the resulting theory. The first way to generate a mass hierarchy can 
be called the soft way, because in the zeroth order, the large mass 
scale leaves its foot print merely in a few effective parameters of 
the residual theory. The effective theory is renormalizable, sans 
anomaly. In this limit, the heavy particles decouple. The second as- 
sumption (g/sub j/ much greater than g/sub j'/) to create mass 
hierarchy does a lot of violence to a theory. Effects of the large 
mass scale will be felt by the system left behind in many ways. An 
infinite number of parameters are needed to summarize the effects 
in this limit. This is called the hard limit. It follows that the result- 
ing effective Lagrangian, if in fact it makes sense to construct one 
at all, will be non-polynomial and apparently non-renormalizable. 
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23776 (DOE/ER/03285—39, pp 147-174) Fermion mass 
hierarchies in theories of lor. Peskin, M.E. (Cornell 
Univ., Ithaca, NY). 1981. NTIS, PC A04/MF AOl1. Order 
Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

Models in which light fermion masses result from dynamical 
symmetry breaking often produce these masses in a hierarchial pat- 
tern. The author exhibits two scenarios for obtaining such hierar- 
chies and illustrates each with a simple model of mass generation. 
In the first scenario, the light fermion masses are separated by 
powers of a weak coupling constant; in the second scenario, they 
are separated by a ratio of large mass scales. 


23777 oe te Oe cae p 175-210) Are statistical 
notions applicable in the early universe. Dresden, M. (State 
Univ. of New York, Stony Brook). 1981. NTIS, PC A04/ 
MF AOl1. Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

The description of fundamental particles by means of sponta- 
neously broken gauge theories has been remarkably successful. A 
natural extension of the Weinberg-Salam theory to a grand unified 
theory combines the electromagnetic weak and strong interactions 
in an interesting and suggestive manner. Just as the Weinberg- 
Salam theory requires the existence of heavy Bosons of mass ~ 10? 
GeV, the SU(5) unified theory demands the existence of an M/sub 
x/ meson of mass ~ 10'* GeV. The existence of such objects 
would have observable, even dramatic effects at temperatures of 
10** °K and 10” °K, respectively. Such temperatures can only be 
expected to exist in very unusual circumstances, such as the early 
epochs in the universe. It has been possible by combining the ideas 
of cosmology, quantum field theory and statistical mechanics to 
give interesting explanations of the baryon asymmetry and the ab- 
sence of magnetic monopoles in the universe at the present time. 


23778 (DOE/ER/03285—39, pp 263-276) Electric dipole 
cosmic seismometer. 


moment of the neutron: a Nanopoulos, 
D.V. (Euro Organization for Nuclear Research, 
Geneva, Switzerland). 1981. NTIS, PC A04/MF AOI. 
Order Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

A question often asked is whether there is some connection 
between the observed low energy CP-violation in the K-system and 
the observed baryon asymmetry of the universe. Some recent work 
towards a connection that may exist between the magnitude of the 
electric dipole moment of the neutron (d/sub n/) and the magni- 
tude of the observed baryon asymmery (N/sub B//N/sub y/) is re- 
viewed, with strong emphasis on the physical consequences of such 
a possible relation between d/sub n/ and N/sub B//N/sub y/ and 
less discussion of the technical details that lead to such a connec- 
tion. (GHT) 


23779 + (DOE/ER/03285—39, pp 277-294) Cosmological 
constraints on grand unified theories. Schramm, D.N. (Univ. 
of Chicago, IL). 1981. NTIS, PC A04/MF AOl1. Order 
Number DE82007210. 

From 5. Johns Hopkins workshop on current problems in 
particle theory; Baltimore, MD, USA (25 May 1981). 

A review is made of the astrophysical arguments with 
regard to neutrino properties. It is shown that the best fit to the 
present baryon density and ‘He abundance is obtained with three 
neutrino species. It is also shown that astrophysical constraints on 
neutrino and axion lifetime-mass combinations rule out weakly in- 

icles with lifetimes between 10~* and 10° sec for M 
= 10 MeV. For lifetimes = 10” sec the sum overall species of 
neutrino mass must be below 100 eV or below ~ 10 GeV. There is 
an allowed astrophysical window for neutrinos with M = 10 MeV 
and tau = 1000 sec. The possible role of the massive neutrinos in 
the dark mass of galaxies is discussed. It is shown that the baryon 
density in the universe is comparable to the density obtained from 
the dynamics of binary galaxies. Therefore, massive neutrinos are 
only required if the cosmological mass density is greater than that 
implied by binaries and small groups of galaxies. The only objects 
which might imply such high densities are large clusters. For neu- 
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trinos to cluster with these large clusters requires m/sub v/ 2 3 
ev. 


23780 (DO 
the absence of coloured 
D. (Texas Univ., Austin 


uanta, I, Morley, P.D.; an Rng 
orley, 

SA). Center for Fusici 

Lancaster Univ. (UK); Glasgow Univ. ). Dept. of Natu- 

ral Philosophy). Oct 1981. tract A 5-76ER03992. 24p. 

NTIS, PC A02/MF A01. Order Number DE82004628. 

A microscopic theory of color confinement is given based 
on a simple pairing mechanism. Starting from the bare QCD La- 
gtangian, scalar bound states, formed from gluons are shown to 
occur in certain representations of the color group. These induce an 
instability in the perturbative vacuum which is stablized by the for- 
mation of a non-abelian condensate, which is a non-perturbative 
effect. This ground state is lower in energy than the perturbative 
vacuum and its normal excitation modes are color singlets. The 
analysis is based on the method of self-consistent Green's functions. 
Because the scalars are composite fields, they do not introduce any 
new infinities into the theory which in turn leads to the preserva- 
tion of asymptotic freedom. The high energy limit of the effective 
theory asymptotically approaches that of the bare theory. 


23781 (DOE/ER/03992—-466) Patterns, structure and 
then dynamics: discovering unitary symmetry and conceiving 
quarks, Ne’eman, Y. (Texas Univ., Austin (USA). Center 
for Particle Theory; Tel Aviv Univ. (Israel)). 1981. 
CONTRACT AS05-76ER03992. 37p. NTIS, PC A03/MF 
AOl. Order Number DE82004627. 

A review of the period from 1961 to 1981 in the study of the 
structure of matter is presented. The origins of unitary symmetry, 
and quark structure are discussed. (GHT) 


23782 (IS-M—355) Electrodynamics: a consequence of 
nonlinear realizations of the Lorentz group. Dalton, B. 
(Ames Lab., IA (USA)). 1981. Contract W-7405-ENG-82. 
40p. NTIS, PC A03/MF A0O1. Order Number DE82004775. 
Extensions from the representations of the Lorentz group to 
include local nonlinear diagonal transformations is sufficient to gen- 
erate, via the covariant derivative, the interaction of minimal cou- 
pling. These diagonal realizations are characterized by six functions 
phi/sub i/ which must satisfy a system of transformation equations. 
Inequivalent categories of solutions for the phi/sub i/ give rise to 
different electromagnetic fields. The Dirac monopole and Coulomb 
potentials follow directly from two different categories of these 
nonlinear realizations. Within this theory, charge becomes simply 
the nonlinear counterpart of intrinsic spin for a particular nonlinear 
realization of the Lorentz group. Charge is thus placed on equal 
footing with intrinsic spin in the sense that both phenomena can be 
described as consequences of our space-time symmetry. Other solu- 
tions for the six phi/sub i/ exist, including a spinor. We briefly dis- 
cuss the possibility that with these other solutions, these realizations 
could represent some other basic properties of elementary particles. 


23783 (LBL—13371) Approach to the unification of ele- 
mentary particle interactions. Gaillard, M.K. (Lawrence 
Berkeley Lab., CA (USA)). Sep 1981. Contract W-7405- 
ENG-48. 9p. (CONF-810775—1). NTIS, PC A02/MF AO1. 
Order Number DE82002826. 

From International symposium in memory of Weiner Heisen- 
berg, -unified theories of elementary particles: critical assessment 
and prospects; Munich, F.R. Germany (16 Jul 1981). 

The assumption that the grand unified theory (GUT) 
emerges as an effective theory describing bound states of N = 8 
supergravity preons should determine the GUT particle spectrum 
and constrain their couplings. Analysis of the spectrum has led to 
some possibly encouraging indications. At the least, the particle 
content in scalars, vectors and fermions needed to reproduce SU(5) 
phenomenology can be found among the states of the EGMZ mul- 
tiplet. 
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23784 (NUB—2468) Effective Lagrangians with U(1) 
axial anomaly I. Arnowitt, R.; Nath, P. (Northeastern Univ., 
Boston, MA (USA). t. of Physics). Sep 1980. 29p. 
Northeastern University, ton, MA 02115. Order Number 
DE82901967. 

The effective Lagrangian which includes the U(1) axial 
anomaly is discussed. The Lagrangian describes the interaction of 
physical mesons of spin zero and spin one fields and an effective 
Kogut-Susskind four vector anomaly field. The interactions are 
constructed which satisfy all the anomalous Ward identities for ver- 
tices which accommodate arbitrary amounts of chiral and SU(3) 
symmetry breaking consistent with U(3) x U(3) current algebra. 


23785 (NUB—2469) Effective Lagrangian with U(1) axial 
anomaly. II. Nath, P.; Arnowitt, R. (Northeastern Univ., 
Boston, MA (USA). Dept. of Physics). Sep 1980. 38p. 
Northeastern Univ., Boston, MA 02115. Order Number 
DE82901965. 

Properties of the effective Lagrangian obeying anomalous 
U(3) x U(3) current algebra constraints are discussed. Analytic for- 
mulae are deduced for the current interpolating constants F/sub 
ab/, the topological constant C (governing the strength of coupling 
of the topological charge to the physical meson spectrum) and the 
wave function renormalization matrix (VZ)/sub ab/. Numerical 
evaluations of F/sub ab/, C and the gluon content of the eta and 
eta’ are obtained. Strong CP violation 5L/sub CP/ produced by the 
@ vacuum is derived, and 5L/sub CP/ is expressed in terms of 
physical meson fields. 


23786 (NUB—2475) Evidence for SU(3) (flavor) symme- 
try of the vacuum (<anti ss> = < anti dd>). Goldberg, H. 
(Northeastern Univ., Boston, MA (USA). Dept. of Physics). 
Nov 1980. 10p. Northeastern Univ., Boston, MA 02115. 
Order Number DE82901966. 

From general considerations based on the constituent prop- 
erties of the x 0* meson, an estimate is obtained for the ratio <anti 
ss>/<anti dd> of quark vacuum condensates. For a strange (cur- 
rent quark mass m/sub s/(1 GeV) = 150 +- 50 MeV, I find <anti 
ss>/<anti dd> = 1.06 +- 0.06, indicating a highly SU(3) sym- 
metric vacuum. As a result, other parameters of interest have the 
values F/sub K//F/sub 7/ = 1.32 +- 0.02, F/sub x/?/F/sub K/? 
= 0.003 +- .003, m/sub u/ + m/sub d/ = 6.8 +- 2.3 MeV (at a 
mass scale of 1 GeV). 


23787 (SLAC-PUB—2802) Exceptional groups and ele- 
mentary-particle structures. Biedenharn, L.C.; Truini, P. 
(Stanford Linear Accelerator Center, CA (U (USA)). Sep 1981. 
Contract AC03-76SF00515. 23p. (CONF-810898—1). NTIS, 
PC A02/MF AO1. Order Number DE82003595. 

From 10. colloquium on group theoretical methods in phys- 
ics; Canterbury, UK (31 Aug 1981). 

A new finite-dimensional quantum mechanical space is con- 
structed over the complex octonionic plane using the recently de- 
veloped algebraic techniques of Jordan pairs and inner ideals. The 
automorphism group of this structure is Es x U(1), realized on pre- 
cisely two Eg irreps which is abstracted as a (topless) model for 
grand unification. 


23788 Matter-coupled Yang-Mills system in Minkowski 
space. II. Invariant solutions in the presence of Dirac spinor 
fields, Doneux, J.; Saint-Aubin, Y.; Vinet, L. (Institut de 
Physique Theorique, Universite Catholique de Louvain, 
1348 Louvian-la-Neuve, Belgium). Physical Review [Section] 
D: Particles and Fields; 25: No. 2, 484-501(15 Jan 1982). DE- 
AC02-76ER03069. 

Classical solutions to the Minkowskian field equations of a 
Yang-Mills system coupled to an isospinor of massless Dirac fields 
are found. The Dirac fields are taken in the fundamental representa- 
tion of SU(2). In view of the conformal and Wey]! inveriance of the 
Lagrangian, the solutions are obtained by considering the system 
over the compactification M-bar of Minkowski space. M-bar is dif- 
feomorphic to SU(2)xU(1)~S* x S' and the action of the conformal 
group upon it is identified with that of SU(2,2) on SU(2)xU(1). The 
equations are simplified by using as Ansatze gauge and Dirac fields 
that are both invariant under the following (or combinations of the 
following) subactions of SU(2,2): (i) left SU(2)/sub L/ translations, 
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(ii) right SU(2)/sub R/ translations, (iii) the left action of SU(2)/sub 
L/xSU(2)/sub R/, and (iv) U(1) translations. All (real and complex) 
SU(2)/sub L/xU(1)/sub R/xU(1)-invariant solutions are obtained. 
The pullback of these solutions to Minkowski space leads to regular 
configurations with finite energy. 


23789 Wilson loop dependence on the contour shape. Fa- 
lomir, H.A.; Saravi, R.E.G.; Schai ik, F.A. (Laboratorio 
de Fisica Teorica, Universidad Nacional de La Plata, Ar- 
og Physical Review [Section] D: Particles and Fields; 25: 
0. 2, 547- 352(15 Jan 1982). DE-AC02-76-ER03069. 

By computing exactly the Wilson loop expectation value for 
two-dimensional quantum electrodynamics, we show that the non- 
leading terms depend drastically on the shape of the contour. 


23790 Zeros in energy and angular distributions with real 
or virtual photons, Mikaelian, K.O. (University of California, 
Lawrence Livermore National Laboratory, Livermore, 
California 94550). Physical Review [Section] D: Particles and 
Fields; 25: No. 1, 66-70(1 Jan 1982). W-7405-ENG-48. 

We consider yq/sub i/—-+W*~ q/sub j/ and its crossed chan- 
nels to show how kinematics and quark-charge assignment together 
determine the occurrence of a zero in the amplitude. Then we cal- 
culate the amplitude with off-mass-shell photons which we use first 
to show how W*~-+q/sub i/q-bar/sub j/e* e~, q/sub i/q-bar/sub j/ 
— W*-e*e™, and e*~ q/sub i/—-e*~ W*~ g/sub j/ can explore the 
region around the zeros, and second to point out that the photon 
reaction may be unique for observing these zeros. 


6455 Scattering Theory 


23791 (BONN-HE—81-22) Factorized S-matrices and 
generalized Baxter-models. Bovier, A. (Bonn Univ. (Ger- 
many, F.R.). Physikalisches Inst.). Sep 1981. 52p. 
Fachinformationszentrum Energie, Physik, Mathemati 
Karlsruhe, Germany. 

We prove that solutions of the factorization equations for S- 
matrices with Z/sub n/-symmetry can be given in terms of @ func- 
tions. We present a class of vertex models based on A-symmetric S- 
matrices (A being an abelian group) as natural generalizations of 
the Baxter model. The mapping of these models into spin systems is 
described. 
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REFER ALSO TO CITATION(S) 22947, 22953, 23893 


23792 (DOE/ER/10638—2) Nuclear structure studies 
using the high resolution spectrometer at the Los Alamos 
Clinton P. Anderson Meson Physics Facility. Progress report. 
(Texas Univ., Austin (USA)). Nov 1981. Contract AS05- 
80ER 10638. 100p. NTIS, PC A05/MF A0O1. Order Number 
DE82004615. 

The research is concerned with obtaining detailed micro- 
scopic nuclear structure information (both ground state and excited 
state) through analyses of experimental data which have been, and 
which will be, obtained using the High Resolution Spectrometer 
(HRS) at the Los Alamos Clinton P. Anderson Meson Physics Fa- 
cility (LAMPF). Five types of experimental/theoretical studies 
constitute the present research program: (1) those providing nu- 
cleon-nucleon (N-N) data which describe the free N-N interaction 
at small momentum transfer (the starting point for analyses based 
on the impulse approximation), (2) those providing data which de- 
termine how the nuclear medium modifies the free amplitudes 
(leading to effective amplitudes for analyses based on the impulse 
approximation), (3) those which provide data that validate funda- 
mental ideas implicit in the formulation of the microscopic theories, 
(4) those which provide data to be analyzed to provide detailed nu- 
clear structure information, and (5) those which provide critical 
evaluations of the formulations of the microscopic theories them- 
selves. 
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23793 (JAERI-M—8769, pp 2-16) ENSDF (Evaluated 
Nuclear Structure Data File 5. Ets ts structure, contents and use 
in applied research. Marin MI (Oak Ridge National Lab., 
TN (USA)). Mar 1980. (In Japanese). S (US Sales 
Only), PC A13/MF AO1. Order eaber DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

The availability of evaluated radioactive decay data is of 
prime importance in a wide range of applied fields, such as studies 
on medical practice or research, health physics, industry, nuclear 
power, and environmentai impact. Such evaluated standardized 
data sets are available as the outputs from the ENSDF designed 
and presently maintained by the Nuclear Data Project of Oak 
Ridge National Laboratory. The activities of the Nuclear Data Pro- 
ject can be broken down into three categories. It functions as a 
documentation center, a data evaluation center, and a data center. 
These three activities are briefly explained. The ENSDF is built up 
of evaluated data sets. A data set is entered for each nuclear reac- 
tion or for each radioactive decay. Some of the problems to which 
the ENSDF can be applied are described. As of September, 1979, 
the ENSDF contained 1950 data sets of adopted levels 1850 decay 
schemes, and 3020 nuclear reactions, a total of about 290,000 card 
images or about 10° data items. A variety of retrieval and display 
programs are available to extract and display the contents of the 
ENSDF in formats convenient in the investigation of systematic 
trends in nuclear data. To summarize, some of the benefits obtained 
from the ENSDF are the verification of new data, the tool for 
evaluation, nuclear systematics, standard evaluated data source, spe- 
cialized data collection, and publication copy. 


23794 (JAERI-M—8769, pp 17-35) Evaluation system of 
nuciear structure data (EN SDF). Tamura, T.; Matumoto, Z.; 
Narita, T. — Rae Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Mar 1980. (In Japa- 
nese). NTIS (US Sales Only), PC Al3/MF A0Ol. Order 
Number DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

This report reviews the evaluation procedures and the bases 
for data selections for the Evaluated Nuclear Structure Data File 
which have been established in the evaluation activities in the Nu- 
clear Structure Working Group. Application of evaluation and 
data-checking programs are also included. 


23795 Recent references. Ramavataram, S.; Dunford, 
C.L. (Brookhaven National Laboratory, Upton, New York 
11973). Nuclear Data Sheets; 33: No. 3, 389-458(Jul 1981). 
AC02-76CH00016. 

Indexes are given of keywords, nuclear reactions, and refer- 
ences for literature received by the National Nuclear Data Center 
between May and August 1981. (AIP) 


6511 Experimental Techniques 


23796 (JAERI-M—8769, pp 134-154) Estimation of ex- 
perimental beta- and gamma-decay half-lives. Matumoto, Z. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Mar 1980. (In Japanese). NTIS 
(US Sales Only), PC A13/MF AOl. Order Number 
DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 


shop; Tokai-mura Ibaraki-ken, Ja — (10 Dec 1979). 
A brief review is given of the present status of estimation of 


experimental nuclear beta- and gamma-decay lifetimes. Several 
topics which we met in evaluation work on the nuclear structure 
and decay data are presented and reliabilities of different methods 
of gamma-decay lifetime measurements are discussed. 


23797 (PB—81-227837) Tagged photons: an analysis of 
the bremsstrahlung differential cross section in the range of 
interest for a tagged photon system. Maximon, L.C.; de 
Miniac, A.; Aniel, T. (National Measurement Lab. (NBS), 
ae DC (USA)). Apr 1981. 147p. NTIS, PC A07/ 
MF AOI. 

The differential cross section are considered for bremsstrah- 
lung for angles and energies in the range of interest for a tagging 
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system. A high energy, small angle approximation is derived for the 
differential cross section for bremsstrahlung. This approximation is 
used to determine the maxima and minimum of the cross section 
and to evaluate it at these extrema. It is shown that the differential 
cross section has a very sharp dip in the region of small momentum 
transfers. Coulomb corrections to the Born approximation are con- 
sidered, and do not fill in this dip. 


6512 Nuclear Properties And Reactions, A=1-5 


REFER ALSO TO CITATION(S) 23852 


23798 (INIS-SU—40, pp 49-57) Gamma-quanta circular 
ecm goer De od fi mecig hag gg A arse 
thermal neutrons by protons. Vesna, V.A.; Kolomenskii, 
E.A.; Kopeliovich,, V.B.; Lobashev, V.M.; Nazarenko, 
V.A.; Pirozhkov, A.N.; Shul'gina, E.V. (AN SSSR, Lenin- 
. Inst. eae Fiziki) 80. (In Russian). NTIS (US 
es Only), All/MF AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The circular polarization of the gamma-quanta from the re- 
action of radioactive capture of polarized thermal neutrons by pro- 
tons has been measured. Solid parahydrogen was employed as a 
proton target. The measured value is P(sub y) = -(2.90+- 
0.87)x10-%, which is in agreement with the theoretical estimates of 
P(sub ) arising from the admixture of the triplet capturing state to 
the 'So capturing state. 


23799 (INIS-SU—44, pp 194-198) Direct measurement 
of a thermal cross section of 
deuterons. Alfimenko, V.P. 
Tkhuan; Pikel’ner, L.B.; Sharapov, E.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR . 1980. (In Russian). NTIS 
(US Sales Only), PC AI15 AOl. Order Number 
DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, —— SSR (15 Sep 1980). 

cross section of neutron radiative capture by deu- 

terons - measured by the time-of-flight method. The gamma ray 
spectra measured in the Esuby=5-6 MeV energy range using a 
Ge(Li) spectrometer are given. The thermal neutron capture cross 
section is equal to 476+-20 wb. The cross section obtained is com- 
pared with the data of other papers and is recommended as a table 
value for different applications. Comparison with the theoretical 
value of the cross section 520+-50 xb determined earlier within the 
framework of the microscopic theory using the separable nucleon- 
nucleon potential approximation is presented. 


Determination of the neutron-neutron scattering 
length in the 2H(n,np)n reaction at energies between 15 and 
27 MeV. Gomez Moreno, B. Bonn, Germany; Bonn Univer- 
sity ate 192p. 

Thesis. 

The neutron-neutron interaction was investigated in a kine- 
matically complete experiment in the *H(n,np)n reaction at energies 
between 15-27 MeV: with good statistical accuracy. A Monte Carlo 
program was developed to analyze the data. The three-body Fad- 
deev equations were solved using the Ebenhoeh code with rank 1 
separable potentials, containing s waves only with exponential form 
factors. 
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REFER ALSO TO CITATION(S) 22916, 23812, 23852 


23801 (CENBG—8110) Light particle emission in **N + 
122C, Boumart, M.; Bertault, D.; Quebert, J.L.; Scheurer, 
J.N.; Fouan, J.P. (Bordeaux-1 Univ., 33 - Gradi 
(France). Centre d’Etudes Nucleaires). 1981. 2p. (CONF- 
810563—13(Summ.)). NTIS (US Sales Only), PC A02/MF 
AO1. Order Number DE81700619. 
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From Adriatic europhysics study on nuclear physics dynam- 
ics of heavy-ion collisions conference; Croatis, Yugoslavia (25 May 
1981). 


23802 (INIS-SU—40, pp per A ge pee studies 
of fast neutron induced reactions ‘A JUELICH. Qaip, 
S.M.; Wolfle, R.; Stocklin, G. ot iendon e Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Nuklearchemie). 
1980. NTIS (US Sales Only), PC All/MF AOL, Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The results of radiochemical study of neutron induced 
threshold reactions are reported. Integral cross-sections were meas- 
ured by the activation technique. Tritium and *He formation cross- 
sections were determined at 14.6 MeV neutron energy and on neu- 
tron spectrum from d-Be break-up reaction. Some preliminary sys- 
tematic trends observed in the cross-section data described. Some 
general results of nuclear data measurement for reactor techology 
are discussed. 


23803 (INIS-SU—40, pp 259-268) Study of neutron reac- 
tions at 14 MeV. Ngok, P.N.; Guehtkh, Sh.; Deak, F.; 
Kishsh, A. (Eoetvoes Lorand Tudomanyegyetem, Budapest 
(Hungary). Elmeleti Fizikai Intezet) (In Russian). 
NTIS (US Sales Only), PC AILMP AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 1980). 

This work gives results of activation cross-sections measure- 
ment of the *F(n, p)'*O, *F(n, a) '*N; ?*Pb(n, 2n) sup(207m)Pb 
reactions. With short 28.9 sec, 7.1 sec and 0.8 sec halflife accord- 
ingly for the 14.6 MeV neutrons. Then the excitation function 
measurements of the (n, p) and (n, 2n) reactions for **Ni and ®Cu 
isotopes for 13.5-14.7 MeV neutrons are described. The results of 
measurements of activation cross sections of the ™F(n, p)*‘O, 
19F(n, chemical bond)'*N, 7°*Pb(n, 2n) sup(207m)Pb reactions with 
a short half-life of 28.9 s, 7.1 s and 0.8 s, respectively, at the 14.6 
MeV neutron energy are discussed. The measured values of the 
cross sections are: 15.3+-1.2 mb for the 'F(n, p)'®O reaction, 
18.9+-1.9 mb for the '*F(n, chemical bond)**N reaction, 1274+ -97 
mb for the sup(208)Pb(n, 2n)sup(207m)Pb reaction. The meas- 
urements of the excitation functions of the (n, p) and (n, 2n) reac- 
tions for **Ni and Cu isotopes at 13.5-14.7 MeV neutron energy 
are described. 


23804 (INIS-SU—44, pp 178- “ip Spin channel mixing 
in the 49- and 97 keV p-resonances of fluorine. Nikolaenko, 
V.G.; Samosvat, G.S. *Goint Inst. for Nuclear Research, 
Dubna (USSR)). 1980. (In Russian). NTIS (US Sales Only), 
PC A15/MF A0O1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

In neutron resonance scattering reaction the contributions of 
8 spin channels of two p resonances with the J=1 spin for ‘°F at 
E=49 and 97 keV energies are measured. It is shown that the B 
value for resonances at 49 and 97 keV are equal to 0.33+-0.14 and 
0.33+-0.13, respectively, i.e. they coincide within the error limits. 
Together with the analogous result for *°Y the probability of B co- 
incidence of *°Y and '°F is estimated to be 3.0% and 18%, respec- 
tively, or approximately 0.5% as a whole. A proposition is suggest- 
ed that for lack of strong spin-spin interaction a mixture of spin 
channels is defined by position of single-particle p-levels splitted by 
spin-orbit interaction and should not strongly fluctuate from reso- 
nance to resonance. 


%C+"™C reaction cross section between 70 and 
290 MeV obtained from elastic scattering. Cole, A.J. Rae, 
W.D.M.; Brandan, M.E.; Dacal, A.; Harvey, B.G.; Legrain, 
R.; Murphy, M.J.; Stokstad, R.G. (Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California 
94720). Physical Review Letters; 47: No. 24, 1705-1708(14 
Dec 1981). W-7405-ENG-48. 
Measurements of the elastic scattering of **C on ™C at ten 
laboratory energies between 120 and 290 MeV were made to deter- 
mine the reaction cross section o/sub R/ and the total nuclear 
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cross section a/sub T/. Analysis of these data and existing data at 
lower energies shows that o/sub R/ reaches a maximum at around 
200 MeV in the laboratory whereas o/sub T/ shows little variation 
with bombarding energy. 


23806 Absolute measurement of the °Li(n,a)*H reaction 
cross section at the resonance region in 244 keV. Renner, C. 
(Instituto de Pesquisas Energeticas e Nucleares, Sao Paulo 
razil)); Harvery, J.A.; Morgan, J.L. (Oak Ridge National 
Lab., TN (USA)). Ciencia e Cultura (Sao Paulo), Suple- 
mento; 32: No. 7, 298(Jul 1980). 
From 32. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Rio de Janeiro, Brazil (6-12 Jul 1980). 


23807 (OUP—81-09, pp 55-56) Study of nuclear struc- 
ture by two-nucleon transfer reactions in coupled-channel for- 
malism. Engeland, T.; Espe, I.; Brondz, E.; Samuelsen, T. 
[nd]. Dep. NTIS (US Sales Only). 

In Nuclear physics group report - January 1 to December 
31, 1980. 


6514 Nuclear Properties And Reactions, A= 20-38 
REFER ALSO TO CITATION(S) 23904 


23808 (INIS-SU—40, pp 229-235) Excitation of the 3* 
abnormal parity state in Si*® by neutron inelastic scattering at 
incident energies between 8 and 14 MeV. Schmidt, D.; See- 
liger, D.; Streil, T. (Technische Univ., Dresden (German 
Democratic Republic). Sektion Physik). 1980. NTIS (US 
Sales Only), PC Al1/MF AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Angular distributions to = 6.276 MeV-state (3*) in the 28- 

Si(n, n’) reaction are measured at 8, 9, 10 12 and 14 MeV bombard- 
ing energy and analyzed. A quite good description is obtained for a 
positive deformation to describe the excitation of this state. The 
one-step process contributes mainly to the cross section. 


23809 (INIS-SU—40, CR. 245-253) Cross section mea- 
surement for (n, a) in the medium mass region at 
Esub(n)= 14,6 MeV. cmon U.; Dresler, J.; Malecki, H.; 
Herman, M.; Marcinkowski, A. (Lodz Univ. (Poland). Inst. 
Fizyki; Institute of Nuclear Research, Warsaw (Poland)). 
1980. NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The cross sections for the (n, a reaction) on *°Si, ?7Al, *P, 
51V, Mn, Co, “Cu, Zn, “As, Br target nuclei were meas- 
ured by the activation method in the neutron energy 14 MeV 
region. The experimental excitation curves are interpreted in terms 
of the compound nucleus, the preequilibrium emission and the 
direct reaction models. 


23810 E0-E2-M1 multipole admixtures of transitions in 
even-even nuclei. Lange, J.; Kumar, K.; Hamilton, J.H. 
(Physics ent, Vanderbilt University, Nashville, 
Tennessee 37235). Reviews of Modern Physics; 54: No. 1, 119- 
194(Jan 1982). 

Measurements of E2/M1 and E0/E2 multipole mixing ratios 
of transitions in even-even nuclei have long provided important 
tests of nuclear models. The experimental data for transitions in 
even-even nuclei have been critically surveyed to provide the most 
accurate results for comparisons with theoretical calculations. The 
theoretical approaches to the calculations of these mixing ratios on 
the bases of different nuclear models are considered and compared 
with experimental data. The variations in signs and magnitudes of 
the E2/M1 mixing ratios from nucleus to nucleus for the same class 
transitions and within a given nucleus for transitions from different 
spin states suggest that a microscopic approach is needed to explain 
the data theoretically. The pairing-plus quadrupole model has 
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achieved the first successes in predicting these variations, primarily 
in the osmium to platinum region. 


16-19) Reaction **Mg(a,p)?’ Al. 
ey 4s Fysisk Inst.); Fosse, H.P.; 
a wv. (Norway) 


23811 (OUP—81-09, 
Messelt, S. et ne 
Thorsteinsen, T. SL & 
Dept. of Physics). wk Dep. NTI 

In Nuclear physics group report - toe Ta to , ae 
31, 1980. 
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REFER ALSO TO CITATION(S) 23803, 23809, 23816 


23812 (INIS-SU—40, ee 186-190) Resonances of the 

nucleus form. Ofengenden, S.R. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadern -4 Issledovanij). 1980. (In Rus- 
sian). NTIS (US Sales » PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The algorithm of search for resonances at neutron scattering 
on the spherical symmetric Woods-Saxon potential is described. Re- 
sonances positions were determined on maximum of the partial 
cross section, which was found from i equation nu- 
merical solution. Resonances tables for six spherical nuclei are 
given. 


23813 (INIS-SU—40, pp 309-313) Energy dependence of 
neutron total cross sections for nickel isotopes. Fedorov, 
M.B.; OVdienko, V.D.; Smetanin, G.A.; Yakovenko, T.I. 
1980. (In Russian). NTIS (US Sales Only), PC All/MF 
AO}. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Total neutron cross sections for sup(58, 60)Ni isotopes are 
measured by time-of-flight method in the 0.42-3.05 MeV region. 
The experimental results are analysed on the generalized optical 
model basis (GOM). Experimental total cross sections osub(t) of 
sup(58, 60)Ni isotopes and the calculated energy dependence of 
osub(t) for natural nickel are presented graphycally. The GOM 
calculation is carried out with fixed parameters. The GOM satisfac- 
torily describes the averaged energy dependence of the total cross 
sections of sup(58, 60)Ni isotopes in a rather wide energy range and 
does not lead to significant discrepancies with the known results. 
However, at energies > or approximately 6 MeV the sum of calcu- 
lated cross sections of absorption and direct inelastic scattering ap- 
proximately 20 % lesser than the available experimental and esti- 
mated data on inelastic interaction cross sections for natural nickel. 
This fact, evidently, testifies to the necessity of utilization of deeper 
imaginary potential or introduction of the potential with volume 
absorption in the range of increased energies. 


23814 Investigation of *°K and *'Ca by means of a four- 
crystal polarimeter. Weber, T. Frankfurt, Ger- 
many; Frankfurt Univesity (1979). 106p. (In German). 
Thesis. 


In the present paper gamma spectroscopic investigations of 
3°K and “'Ca are reported. To this end a novel device for gamma 
radiation linear polarization measurement, a four-crystal Compton 
polarimeter, was used. The data were analysed in a model inde- 
pendent way. The results concerning gamma decay and reaction 
mechanism was interpreted on the base of simple models. For fur- 
ther information see hints under relevant topics. 
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REFER ALSO TO CITATION(S) 23803, 23809, 23810, 23812, 23813 


23815 (INIS-SU—40, pp 167-171) Fluctuations of the re- 
duced partial gamma widths averaged over the resonances. 
Knat’ko, V.A.; Shimanovich, E.A. (AN Belorusskoj SSR, 
Minsk. Inst. Fiziki). 1980. (In Russian). NTIS (US Sales 
Only), PC A1l1/MF AO1. Order Number DE82780226. 
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From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The fluctuations of reduced partial y-widths averaged over 
resonances are considered in an assumption of the random signs for 
the amplitudes of resonance wavefunction configurations. The y- 
transitions from the neutron resonances in ‘*'Ta and proton reson- 
ances in Ni are analysed as an example. The observed decrease of 
the partial width fluctuation for y transitions per a group of finite 
levels with high excitation energy is connected with the increasing 
number of the resonance components defining these y transitions. 
The obtained values of the degrees of freedom v also assume that 
the main contribution into population of low-excited levels of **Cu 
are given by 1-3 simple components. 


23816 (INIS-SU—40, 314-319) Angular distributions 
of elastically or scattered 5.6 and 7 MeV neu- 
trons by sup, 60, 62, 64)Ni. Korzh, 1.A.; Lunev, V.P.; 
Mishchenko, V.A.; Mozhzhukhin, E.N.; Pasechnik, M.V,; 
Pravdivyi, N.M. (AN Ukrainskoj SSR, Kiev. Inst. Yader- 
nykh Issledovanij). 1980. (In Russian). NTIS (US Sales 
Only), PC All A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Differential cross sections of neutron elastic and inelastic 
scattering at excitations of the first levels by the isotopes sup(58, 60, 
64)Ni are measured at the energies 6.0 and 7.0 MeV by time-of- 
flight method. The experimental results are interpreted in terms of 
optical-statistical model and coupled-channels method. The calcu- 
lated total and differential inelastic scattering cross sections using 
optimum parameters of the optical potential are in good agreement 
with the experimental ones, whereas using the averaged potential 
parameters in calculations agreement with the experiment is worse. 
The differential cross sections of neutron inelastic scattering of the 
studied energies with excitation of the first 2 levels of sup(58, 60, 
64)Ni isotopes calculated according to the statistical theory and 
coupled channel method agree with the experimental data in form, 
and they are slightly less in the magnitude. In the determined total 
inelastic scattering cross sections the contributions of direct process 
do not exceed 60 %. 


23817 (INIS-SU—40, pp 254-258) Isomer ratio of the 
-dependence 


(n,2n) reaction and spin of level density for nuclei 
with N approximately 50. Fam Zuj Khien; Ngo Kuang - 
Nguen Tak An’ (Inst. Yadernykh eee SRV). 1 

(In Russian). NTIS (US Sales Only), PC All1/MF AOl. 
Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The isomer ratios of the (n, 2n)-reaction at the 14 MeV neu- 
tron energy for the neutrondeficient nuclei "Sr, ®Zr, **Mo and 
™Se have been measured. A method of calculation of the isomer 
ratio for the residual nuclei of low excited energy is presented. The 
spin-dependence parameters of nuclear level-density are determined 
and the problem of the superfluid effect on the effective nuclear 
moment of inertia is discussed. 


23818 Solar neutrino capture cross section for * Br. 
Haxton, W.C. (Purdue Univ., Lafayette, IN (USA). Dept. 
of Physics; Los Alamos Scientific Lab., NM (USA). Theo- 
retical Div.). Nuclear Physics [Section] "A; 367: No. 3, 517- 
525(14 Sep 1981). 

The solar neutrino capture rate for the reaction "Br + v/ 
sub e/ — "Kr + e° is calculated for the standard solar and weak 
interaction models. The results show that the capture cross section 
is dominated by the lowest Gamow-Teller transition to the metasta- 
ble 1/27 (0.190 MeV) state in *'Kr. As the inverse electron capture 
rate for this transition has been measured recently, one can then 
argue that the cross section is well determined experimentally. Thus 
uncertainties in nuclear physics, should not be an obstacle to the 
recently proposed *®'Br radiochemical measurement of the "Be 
solar neutrino flux. 
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23819 (OUP—81-09, pp 21,25-26) Band structure in 
Sr, Arnell, S.E.; Walland der, E. (Chalmers Tekniska 
Hoegskola, Goeteborg (Sweden). Institutionen foer Fysik); 
Ekstroem, P.E.; Nilsson, A. (Lund Univ. (Sweden). Fysiska 
Institutionen); ‘Ingeb retsen, F.; Rekstad, J. (Oslo Univ. 
(Norway). Fysisk Inst.). [nd]. Dep. NTIS (US Sales Only). 

In Nuclear physics group report - January 1 to December 
31, 1980. 
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REFER ALSO TO CITATION(S) 21910, 22947, 23817, 23839, 23845, 23876, 
23877, 23878, 23880, 23881, 23881, 23882 


23820 (INIS-SU—40, pp 159-163) Mechanism of interac- 
tion of resonance S-neutrons with spherical nuclei. Rudak, 
E.A. (AN Belorusskoj SSR, Minsk. Inst. Fiziki). 1980. (In 
Russian). NTIS (US Sales Only), PC All/MF A0Ol. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

A model for description of interaction between resonance s- 
neutrons and spherical nuclei whose potential is approximated by a 
complex Woods-Saxon potential is suggested. The model is based 
on allowance for dispersion terms, corresponding to excitation of 
resonance states in a product nucleus in a refractive index. 


23821 (INIS-SU—40, pp 304-308) Total neutron cross 
caiuas ten ceatehdeene Gok teal zirconium isotopes at low ener- 
gies. Pasechnik, M.V.; Fedorov, M.B.; Ovdienko, V.D.; 
Smetanin, G.A.; Yakovenko, T.I. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1980. (In Russian). 
NTIS (US Sales Only), PC All/MF AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Total neutron cross sections for molybdenum and zirconium 
isotopes are analysed on the basis of the optical model versions de- 
scribing low energy strength functions satisfactorily. The analysis is 
performed to find out the applicability field of the pointed versions. 


23822 (INIS-SU—40, pp 89-93) Differences of dynamical 
deforma‘ 


tion parameters in inelastic proton and neutron scat- 
tering. Blokhin, A.I.; Ignatyuk, A.V.; Lunev, V.P. (Gosu- 
darstvennyj es Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, ninsk. o-Ehnergeticheskii Inst.). 1980. din 
Russian). NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The differences between quadrupole deformation parameters 
derived from proton and neutron scattering experiments are ana- 
lyzed in the random phase approximation with selfconsistent defini- 
tion of the effective residual forces. Calculations are carried out for 
the potential of average field with equal geometrical parameters of 
the isoscalar and isovector components. The considered approach 
permits to determine parameters of dynamical deformation for a 
high-energy branch of collective excitations of nuclei-giant reson- 
ances. Such calculation results for * Zr, *°Sn, **Pb nuclei are pre- 
sented. On excitation of giant resonances by different particles the 
differences of parameters of dynamical deformation in absolute 
value should be expected nearly the same as for low-energy states, 
but the sign of the effect can be different. 


23823 (INIS-SU—40, > -109) Total radiative neu- 
tron resonance widths. Bo enko, V.I.; Urin, M.G. (Mos 
kovskii Inzhenerno-Fizicheskii Inst. (USSR)). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep — 

Axel-Brink's hypothesis shell-model approach to the de- 
scription of the low-energy part of the average dipole photoabsorp- 
tion cross-section were used for the analysis of average total radia- 
tive neutron resonances width. Conclusion about relatively small 
contribution of E1-transitions to these widths was made. 
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23824 een 299-301) Applicability of a gen- 
eralized optical model preferable absorption in one- 
phonon channels at intermediate energies of neutrons. Fe- 
dorov, M.B. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1980. (In Russian). NTIS (US Sales Only), PC 
Al11/MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Experimental elastic cross sections and total neutron cross 
sections at 2.9 MeV are analysed on the basis of generalized optical 
model with the preferable, absorption in collective channels. The 
question about the model applicability at middle energies is dis- 
cussed. The contribution of direct processes in the 2;* states excita- 
tion cross sections is evaluated. 


23825 (INIS-SU—44, pp 295-301) Excitation of collec- 
tive states at inelastic neutron sca in the 3p resonance 
range. Konobeevskii, E.S.; Popov, V.I. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 1980. (In Russian). NTIS 
(US Sales Only), PC A15/MF AOl. Order Number 
DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The results of measurements and analysis of neutron inelastic 
scattering cross sections for the lowest collective levels in the 
region of A=90-130 are presented. Mass dependence of average 
cross sections is interpreted in the frame of coupled channels opti- 
cal model. A satisfactory description of the available experimental 
data can be obtained within the framework of the two-channel 
scheme with common potential parameters in the given nuclei 
range. Accountancy of octupole deformation improves description 
of the inelastic scattering cross section for nuclei with A approxi- 
mately 100. It is shown that in all cases the structure of the calcu- 
lated S matrix is the same. It also results from the calculations that 
at 300 keV above the excitation threshold of the 2;* levels the con- 
tribution of the direct cross section is 20-30% for Ru and Pd, 15- 
20% for Mo and Cd and <= 10% for Sn. 


23826 (INIS-SU—44, pp 285-289) Distribution of nucle- 
ar reaction cross sections with thermal neutrons. Petrov, 
Yu.V.; Shlyakhter, A.I. (AN SSSR, Leningrad. Inst. Yader- 
noj Fiziki). 1980. (In Russian). NTIS (US Sales Only), PC 
AI15/MF AOi. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

A statistical approach to the estimation of unknown thermal 
neutron cross sections is developed. A simple formula for the ex- 
pected cross section value is obtained. The distribution functions 
for the ratios of actual thermal cross sections to their expected 
values are calculated. 


23827 (INIS-SU—44, pp 209-213) Statistical properties 
of secondary gamma transition intensities ratio in neutron re- 
sonances. Popov, Yu.P.; Sukhovoi, A.M.; Khitrov, V.A.; 
Yazvitskii, Yu.S. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
A15/MF AO1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The experimental data on fluctuations of secondary gamma 
transition intensities in S neutron resonance capture on nuclei in the 
94<=A<=190 range. The experimental and theoretical values of 
(A= <osub(pTi)/<Rsub(ilambda) >sub(lambdaa)> sub(i))/VD 
(osub(pTi)sup(2) is dispersion caused by fluctuations of gamma 
transition widths, Rsub(ilambda) is experimentally measured ratio of 
the gamma transition intensities and D-averaged experimental dis- 
tance between resonances) depending on atomic weight of the com- 
pound nucleus are presented. It is shown that the Asub(t) theoreti- 
cal value slightly changes in a wide range of atomic weights ex- 
cluding **Mo, *Tm, '*Yb and '**Ta nuclei. For I~ spin reson- 
ances the Asub(e) experimental values systematically exceed 
Asub(T) in the A>140 range. The most excess of Asub(e) over 
Asub(T) on *°Hf and ***Ta compound nuclei is observed. 





23828 (INIS-SU—44, pp 234-238) Cross section of (n, a 
reaction) on rare earth nuclei with 30 keV neutrons. Popov, 
Yu.P.; Salatskii, V.I.; Khuukhehnkhuu, G. (Joint Inst. 4 
Nuclear Research, Dubna (USSR)). 1980. (In Russian). 
NTIS (US Sales Only), PC A15/MF AOl1. Order Number 
DE82780227. 

From 5. national Soviet conference on neutron physics; 


Kiev, Ukrainian SSR (15 Sep 1980). 

47Sm(n, d)'**Nd, **Nd(n, a)'Ce and *°Sm(n, a)“*Nd 
reactions in the 30 keV energy range are investigated. The experi- 
mental a particle spectra are presented. It is shown that the aver- 
aged cross sections of **7Sm(n, a)***Nd and ***Nd(n, a)*“Ce reac- 
tions are 28+-5 pb and 20+-3 pb, respectively. For ‘*Sm(n, 
a)'**Nd reaction only upper limit of the cross section is deter- 
mined, which is equal to 6 wb. For analysis of the results the statis- 
tical theory is used. The data obtained are compared with the mea- 
surement results in the resonance neutron energy range using the 
<GITAsub a/D(I)>sub(I) parameter which is an analog of the 
strength function of a particles (GITAsub a is an a width, D(1) is 
an average distance between levels for the given spin I). The pa- 
rameter values are found to be <GITAsub a/D(I)>sub(I)=(18+- 
6)xl0sup(-8), (8.6+-1.3)x10-® and <=5.2x10~® for ‘7Sm, ‘*Nd 
and '°Sm nuclei, respectively, which within the error limits agree 
with the data of other papers. 


23829 NIS-SU—44, pp eS Gamma ray spectra 
from the ‘*7Sm(n, y)°Sm reaction with 2,24- a 55 keV- 
neutrons. Murzin, A.V.; Libman, V.A.; Lubchenko, N.A.; 
Rudyk, A.F. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh 
Issledovanij). 1980. (In Russian). NTIS (US Sales Only), PC 
A15/MF AO1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The y-ray spectra from the capture of the filtered 2.24 and 
55 keV neutrons by **7Sm nuclide have been measured. The neu- 
tron strength functions and radiation width for rho-neutrons are 
found to be 1.10x10~‘* and 91 MeV. 


23830 (INIS-SU—44, pp 163-167) Possible effect of one- 
pion exchange on radii of potential p-scattering of neutrons 
by nuclei. Aleksandrov, Yu.A.; Bunatyan, G.G.; Niko- 
laenko, V.G.; Popov, A.B.; Samosvat, G.S. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). 1980. (In Russian). 
NTIS (US Sales Only), PC A15/MF AOl1. Order Number 
DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Potential neutron p-scattering by nuclei of ten elements from 

Ru to J at 1-40 keV energies is studied. The energy dependence of 
the w: scattering asymmetry value characterizing the p scattering 
intensity and the dependence of the w:/E (E is a neutron energy) 
and potential scattering radius on the mass number are presented. It 
is shown that potential neutron p scattering on odd-even nuclei 
have a higher probability in comparison with p scattering on adja- 
cent even-even nuclei. It is assumed that the given effect is con- 
nected with one-pion exchange of an incident neutron with an odd 
nucleus nucleon. 


23831 (INIS-SU—44, pp 173-177) Anomalies of gamma- 
ray intensities in spectra | neutron resonance capture. Be- 
lyaev, F.N.; Bolotskii, V.P.; Borovlev, S.P. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 
1980. (In Russian). NTIS (US Sales Only), PC A15/MF 
A01. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Gamma ray spectra of ues radiation capture of antimo- 
ny-121 and iodine-127 resonance levels are measured. The values of 
relative integral gamma ray intensities at high energies are given. In 
the 1-4 MeV energy range gamma ray spectra practically do not 
differ even for resonances with different spins. In the >5 MeV 
range considerable differences are observed in the spectra. In the 
spectra for resonances with the spin 2 the measured integral gamma 
transition intensities at >5 MeV en.ergy fall into two groups. For 
one group of levels the spectrum has harder character, while for 
another one - softer one. 
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23832 (INIS-SU—44, PP 183-186) Spin dependence of a 
neutron strength function. v, Yu.P.; Sukhovoi, A.M.; 
Khitrov, V.A.; Yazvitskii, Yu.S. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1980. (In Russian). NTIS (US Sales 
Only), PC A15/MF A01. Order Number DE827: 7. 

From 5. national Soviet conference on neutron physics; 
Kiev, Faye SSR (15 Sep 1980). 

The spin of the neutron strength function for 77 
nuclei of the 39<=A<_=241 range is analyzed. The a differences 
of neutron strength functions for S resonances determined from res- 
onance parameters with It =1+1/2 and I~ =1-1/2 spins depending 
on the number of neutrons and the target nucleus spin are calculat- 
ed. The a values averaged for nuclei-targets with equal spin magni- 
tudes depending on its value are given. The a errors are calculated 
on the basis of the osub(i)sup(2) dispersion values of the averaged 
asub(i) values according to the formula of error transfer for the 
weighted mean osub(2)(a)=(Zosub(i)sup(-2))sup(-1). Is is shown 
that it is impossible to exclude the possibility of the spin - 
ence of the neutron strength function on the basis of the available 
experimental data. 


23833 (INIS-SU—44, pp 199-203) Systematics of aver- 
aged cross sections of neutron radiative capture. Nedvedyuk, 
K.; Popov, Yu.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
A15/MF A0O1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

ces of experimental cross sections of radiation neu- 

tron capture at 30 keV energy on the N number of neutrons in the 
nucleus-target in the 40<N<120 range on the Bsub(n) neutron 
binding energy and level density are analyzed. The cross sections 
for even-odd and odd-even nuclei are satisfactorily described by a 
smooth curve with sharp minima for magic neutron numbers. A 
linear d of the cross section logarithms on the 
U=Bsub(n)-Asub(n) value, where Asub(n) is a neutron pairing 
energy, for all the elements, while the a parameter proportional to 
the density of single-particle states slightly changes from isotope to 
isotope. The dependence of the experimental cross sections on the 
U-a products for some elements is presented. For Mo, Sn and Sm 
an exponential dependence of the cross sections on the U-a product 
is obtained. The regularities determined seem helpful both while in- 
vestigating the available experimental data and while estimating 
cross sections for nuclei have not been studied yet. 


23834 (JAERI-M—8769, de + 195- Nip Level density and 


neutron cross sections. Yoshi Atomic Indus- 
try Group Co. Ltd., Tokyo). Mar isso n Japanese). NTIS 
(US Sales Only), A13/MF Adi. Order Number 
DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan ps Dec 1979). 

Nuclear level density is one of the most fundamental quanti- 
ties needed in the nuclear model calculations, which are indispens- 
able for neutron cross section evaluation work. Here, we discuss 
the problems which we encounter in determining the level density 
as a function of the excitation energy from experimental data such 
as the nuclear level schemes and the average resonance level spac- 
ings. Further, it is considered how large difference in calculated 
capture cross section of FP isotopes is brought about by an uncer- 
tainty of the level densities. This consideration will stress the im- 
portance of the pertinent determination of the level density to cal- 
culate the neutron cross sections. 


23835 (JAERI-M—8769, 69) PP 210-227) Isomeric cross-sec- 
tion ratio in double neutron capture of **Nb. Sekine, T. 
(Japan Atomic Energy r hoaneck Inst., Tokai, Ibaraki. Tokai 
Research Establishment). Mar 1980. (In Japanese). NTIS 
(US Sales Only), PC Ai3/MF AOl. Order Number 
DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

The yields of **Nb isomers were investigated by means of 
the double neutron caputre of ®*Nb target. The effective cross sec- 
tions of “Nb (n, y)sup(95m)Nb *Nb(n, y)sup(95g)Nb reactions 
were found, by the activation method, to be 0.61 +- 0.03 b and 
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14.6 +- 0.3 b, respectively, with the choice of Westcott’s epither- 
mal index rVT/To = 0.022. The observed isomeric cross-section 
ratio of the reaction was compared with the theoretical prediction 
on the basis of the statistical model. As a result, the spin of the 
compound nucleus and the contribution of the quadrupole transi- 
tion in the gamma cascade process were deduced. 


6518 Nuclear Properties And Reactions, A= 150-189 
REFER ALSO TO CITATION(S) 23810, 23845, 23868 


23836 (INIS-SU: p 219-223) Study of the ‘**Gd(n, 

y)"** Gd reaction on me tan Bechvarzh, F.; Gon- 
ta Ya.; Kralik, M.; N Dang Nyuan; Telezhnikov, 
S.A. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
1980. (In Russian). NTIS (US Sales Only), PC A15/MF 
A0l1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Gamma transitions from the ™‘Gd(n, y)"*°Gd reaction on 
isolated resonances in the 11-224 eV energy range are studied. 34 
transitions at E(sub y)>4300 keV in the *Gd nucleus are found. 
The transition intensities are presented, and in some cases parity of 
final levels is determined unambiguously. Correlations of the radi- 
ation widths are analyzed. For this purpose the averaged correla- 
tion coefficient R= <rhosub(f)>sub(f) where rhosub(f) is the cor- 
relation coefficient between the partial radiation widths 
GITAsub(lambda yf) and reduced neutron widths 
GITAsub(lambda yf)sup(0) is calculated for 11 strongest reson- 
ances. The lambda index means resonance and f is the **°Gd nucle- 
us level. The results obtained with high confidence indicate the ex- 
istence of the R correlations. However, the experimental data 
cannot be described satisfactorily within the framework of the 
quasi-particle phonon model. No final conclusion is drawn about 
validity of the quasi-particle phonon model for the ‘‘Gd(n, 
y)"™*Gd reaction. 


23837 (INIS-SU—44, pp pe Isotopic identification 
of neutron according to 


resonances gamma rays. Bechvarzh, 
F.; Gonzatko, Ya.; Kralik, M.; Nguen Dang Nyuan; Pospi- 
shil, S.; Telezhnikov, S.A. (Joint Inst. for Nuclear Research, 
Dubna. (USSR)). 1980. (In Russian). NTIS (US Sales Only), 
PC A15/MF A0O1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Neutron resonances of *Gd and ™®Gd isotopes are studied. 
Resonance identification is based on the methods of y transition de- 
tection from the isotope (n, y) reaction. The proposed method per- 
mits to obtain the time-of-flight dependence of the y ray yield cor- 
responding to the certain line in the spectrum with total discrimina- 
tion of all the rest rays. The yy ray spectra according to the neutron 
time-of-flight from the ™*Gd(n, y)"*Gd and ™*Gd(n, y)**’Gd re- 
actions are presented. The estimation of the upper limit of the neu- 
tron resonance width 9.41 MeV for the ™*Gd nucleus is obtained 
which is equal to 8.5 MeV. 80.15 and 109.9 eV resonances of the 
%86Gd nucleus are determined. 


23838 Evidence for predicted level crossings in mh/sub 
9/2/xnu-tildei/sub 13/2/ bands in very neutron-deficient, 
doubly odd TI isotopes. Kreiner, A.J.; Baktash, C.; Bermu- 
dez, G.G.; Mariscotti, M.A.J. (Brookhaven National Labo- 
ratory, Up pton, New York 11973). Physical Review Letters; 
47: No. 24 1709-1712(14 Dec 1981). 

Isomeric transitions, of E3, M2, and E1/M2 character, de- 
populating pi-tildeh/sub 9/2/xnu-tildei/sub 13/2/ bands in /sup 
186,188,190/T1, respectively, have been found with use of y-ray 
spectroscopic techniques. The changes in multipolarity reflect 
successive changes in the bandhead spin values corresponding to 
level crossings within the pi-tildeh/sub 9/2/xnu-tildei/sub 13/2/ 
system. These crossings were predicted in the framework of the 
two-quasiparticle plus rotor model and interpreted as a direct con- 
sequence of the depletion of the i/sub 13/2/ shell. 
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In Nuclear physics group report - January 1 to December 
31, 1980. 


23840 (OUP—81-09, py te _o Study of the ee 


energy. Ocyan, 
dhl A. (oso Uni. Univ. — 7 
Inst. ); Giemsa, M. (Bonn sang OY . 
ae — und Kernphysik). [nd]. ys Ss vu Sales 
y). 
In Nuclear physics group report - January 1 to December 
31, 1980. 


23841 (OUP—81-09, pp 41-43) Gamma-rays from low- 
spin states 2 eee eee Rekstad, J.; Inge- 
bretsen, F.; Messelt, S.; Midttun, G.; Skaali, B.; Haugland, 
R. (Oslo Univ. (Norway). Fysisk Inst.); Thorsteinsen, was 
Loevhoeiden, G.; Lien, J.R. (Bergen Univ. (Norway). Dept. 
of Physics). [nd]. "Dep. NTIS (US Sales Only). 

In Nuclear physics group report - January 1 to December 
31, 1980. 


23842 (OUP—81-09, pp 44) Study of '°Gd and **’Ho. 
Garrett, J.D.; Hagemann, G.B.; Herskind, B. (Niels Bohr 
Inst., Copenhagen (Denmark)); Guttormsen, M. (Bonn 
Univ. (Germany, F.R.). Inst. fuer Strahlen- und Kernphy- 
sik); Kownacki, J. (Institute of Nuclear Research, Warsaw 
(Poland)); Thorsteinsen, T.F. (Bergen Univ. (Norway) 
-~ t. oO ’Physics); Inbebretsen, F.; Loevhoeiden, G.; Rek- 

, J. Tjoem, P.O. (Oslo Univ. ’ (Norway). Fysisk "Inst.). 
ind]. Dep. NTIS (US Sales Only). 

In Nuclear physics group report - January 1 to December 
31, 1980. 
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— ALSO TO CITATION(S) 23803, 23810, 23812, 23838, 23857, 23868, 


23843 (INIS-SU—40, pp 200-204) 1 keV resolution 
measurements of csub(t) Pb** in the neutron energy 
range 1.5-2.0 MeV. Morozov, V.M.; Zubov, Yu.G.; Lebe- 
deva, N.S.; Sidorov, N.I. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehner, ws Moscow. Inst. 
Atomnoj ergii). 1980. (In Russian). NTIS (US Sales 
Only), PC Al 1/MF A0l. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 1980). 

The measurements of osub(t) for 7°*Pb are described here 
for the neutron energy range 1.5-2.0 MeV, the energy resolution 
0.9-1.3 keV and the experimental errors 2-5% which were per- 
formed on electrostatic generator with perminent operation. Neu- 
trons emitted in the '*C(d, n) reaction at the -THETA-sub(lab) =30 
deg angle are used in measurements. To measure transparency of 
the samples, as well as to study the form of the neutron beam, a 
scintillation counter with a stilbene crystal placed at the 2700 mm 
distance from the target in a massive shield is used. The meas- 
urements are carried out using two samples of 97% **Pb enriched 
lead having the form of cylinders of the 25 mm diameter and 
0.0511 and 0.0878 nuclei/barn thicknesses. The calculation results 
for osub(t) according to sample transparencies are given with indi- 
cation of the studied sample thickness and energy resolution. The 
statistical measurement accuracy varies from 2 to 5%, as a rule. 
Comparison of the data obtained with the data of another paper 
carried out with the 2.3 keV resolution shows rather good agree- 
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ment in the form of curves, although the curve of the cross section 
in average lies somewhat lower. 


23844 (INIS-SU—40, pp 269-284) Angular and depth de- 

pendent neutron yields and spectra from 590 MeV (p,n) reac- 

tions in thick lead targets. Cieriacks, S.; Buth, L. (Kernfors- 

yoni Karlsruhe G.m.b.H. (Germany, 1 we Inst. 

hysik); Rainbow, M.T.; Swinhoe, M.T. oa, 

ham Univ. )). 1980. NTIS (US Sales Only), PC All/ 
MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Differential neutron yields and spectra from (p, n) reaction 
in thick lead targets have been measured using 590 MeV protons 
from the SIN cyclotron. Measurements were performed at angles 
of 30 deg, 90 deg and 150 deg for different penetration depths in a 
10 cm diameter x 60 cm long target. Yield and spectra meas- 
urements were performed employing time-of-flight techniques and 
an NE 213 proton-recoil liquid scintillator. Absolute angular and 
depth dependent spectra of fast neutrons in the region from 2-590 
MeV are presented. The results are compared with some recent in- 
tranuclear-cascade-evaporation-model calculations. 


23845 (INIS-SU—44, pp 249-253) Determination of neu- 
tron strength functions and optical scattering lengths of heavy 
nuclei by means of self-shielding of resonance neutrons. Ver- 
tebnyi, V.P.; Gnidak, N.L.; Grebnev, A.V.; Kirilyuk, A.L.; 
Novoselov, G.M.; Pavlenko, E.A.; Trofimova, N.A. (AN 
Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1980. 
(In Russian). NTIS (US Sales Only), PC A15/MF AO1. 
Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The total cross sections and neutron scattering cross sections 
on *7Sm, ‘Tm, ''Ta, ’Au, **U and ®*Bi nuclei are measured. 
To measure self-shielding of resonance neutrons in transimission 
and scattering, the scandium and iron neutron filters are used, with 
the help of which neutron beams with 2 and 24.5 keV energy re- 
spectively are singled out. The dependence of observable total 
cross section and scattering cross section of ‘*7Sm on the sample 
thickness is presented. The average total and partial cross sections, 
neutron strength functions and optical scattering length for the 
given nuclei are determined. 


6520 Nuclear Properties And Reactions, A=220 And 
Above 


REFER ALSO TO CITATION(S) 21007, 21008, 21908, 23845 


23846 (EUR—6929, pp 171-190) Evaluation of Cm-247 
neutron cross sections in the resonance region. Martinelli, T.; 
Mena , E.; Motta, M.; Vaccari, M. (Comitato Nazionale 
per l’'Energia Nucleare, Bologna (Italy)). 1980. NTIS (US 
Sales Only), PC A23/MF AO1. 

From 2. technical meeting on the nuclear transmutation of 
actinides; Ispra, Italy (21 Apr 1980). 

The neutron cross sections of Cm-247 are evaluated in the 
resonance (resolved and unresolved) region up to 10 keV. Average 
resonance parameters (i.e. spacing D, fission and radiative widths, 
neutron strength functions) are determined for unresolved region 
calculations. Moreover for a better comparison with the experimen- 
tal data, fission cross section is calculated up to 10 MeV. In addi- 
tion, the average number of neutrons emitted per fission as a func- 
tion of energy is estimated. 


23847 (IAEA-TECDOC—232, pp 385-402) Evaluation 
and calculation of neutron transactinide cross-sections. Kon- 
shin, V.A. (AN Belorusskoj SSR, Minsk. Inst. Teplo- i Mas- 
soobmena). May 1980. NTIS (US Sales Only), PC A18/MF 
AOl 


From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, ae (2 May 1979). 

This paper reviews the state of the art of nuclear theory and 
its application to the evaluation and calculation of neutron reaction 
cross sections of transactinium isotopes. In particular, the paper de- 
scribes the current evaluation of the total files of neutron reaction 
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data for Pu and **'Pu in the energy range between 10™* eV and 
15 MeV based on a thorough analysis of available experimental 
data and on the use of modern theoretical concepts, and the work 
in progress on the evaluation of the total neutron reaction data file 
for **Pu and *7 Am. 


23848 (IAEA-TECDOC—232, 155-196) Report on 
the November 1978 +4 Ww 
cross-sections 


on the 


americium. Knitter, H.H. (Commission of the European 
Communities, Geel (Belgium). Central Bureau for Nuclear 
Measurements). May 1980. Dep. NTIS (US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

A review of NEANDC sponsored meeting on nuclear data 
of higher plutonium and americium isotopes held at Brookhaven 
National Laboratory from November 20th to 21st, 1978 is given. It 
contains a table summarizing cross section experiments on these iso- 
topes, which recently became available. Also the recommendations 
elaborated during the meeting are presented. In the second part the 
status and accuracy of the experimental neutron cross section data 
of elements heavier than americium are reviewed. For the different 
isotopes along the main production line for heavy elements an over- 
view is given in tabular form of cross section measurements, type 
of cross section measured, experimental technique used and ap- 
proximate accuracy achieved. The values of fission and capture 
cross sections for thermal neutrons, their accuracies and the corre- 
sponding references are also given in form of a table. 


23849 (IAEA-TECDOC—232, pp 337-383) Present 
status, critical comparison and assessment of different evalua- 
tions and files of neutron cross-section data for selected actin- 
ides. Igarasi, S.; Nakagawa, T. (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki. Tokai Research Establishment). 
May 1980. Dep. NTIS (US Sales Only). 

From 2. IAEA Advisory Group meeting on transactinium 
isotope nuclear data; Cadarache, France (2 May 1979). 

This review is limited to fission and capture cross sections of 
240Py, 741 Py, %42Py, %1Am, Am, Cm and “*Cm. Brief survey 
is presented concerning neutron nuclear data evaluation at major 
laboratories, on the basis of their contribution to this review and 
available literatures. Intercomparison is made among evaluated 
data, and the present status of the data is assessed by comparing 
with users’ needs. 


23850 (INIS-SU—40, pp 82-88) Neutron resonance den- 
sity and another nuclear level density data. Ignatyuk, A.V.; 
Istekov, K.K.; Kupriyanov, V.M.; Smirenkin, G.N. (Gosu- 
darstvennyj Komitet Ispol’zovaniyu Atomnoj Ehnergi 
SSSR, Obninsk. Fiziko-Ehnergeticheskii Inst.). 1980. (In 
Russian). NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Consistency of experimental and theoretical information on 
the level density parameters is analyzed. Different systematics of 
the neutron resonance density are compared with data, extracted 
from the neutron evaporation spectra and the neutron spectra of fis- 
sion products, from intermediate structure of the subthreshold fis- 
sion cross section for actinides and the energy dependence of the 
fission probability for pre-actinide nuclei. An important role of the 
collective effects in description of available data is shown. 


23851 Lo ay gen mid 39-43) P-odd asymmetry of 
neutron emission in th U, *U, 74°Pu. Andreev, V.N.; 
Danilov, M.M.; Sate O. N; Katarzhnov, Yu.D.; Nedo- 
pekin, V.G.; Rogov, V.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Teoreticheskoj i Ehksperimental’noj Fiziki). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 
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Fission neutrons were observed to be emitted asymmetrically 
with respect to the direction of the spin of the incident neutrons in 
the fission of heavy nuclei by thermal polarized neutrons. The 
measured asymmetries for **U, **U, Pu are respectively (4.5+- 
0.7)x1075, (0.7+-0.4)x1075, (-6.7+-0.5)x10"*. Asymmetry of fission 
neutron emission is studied and it is compared with asymmetry of 
light fragment emission. The report comprises the data of the other 
papers in which **U, **U, *°Pu nuclei are investigated, as well as 
the results of additional investigations of the *°Pu nucleus. The 
measurements were carried out on a polarized thermal neutron 
beam of the ITEP WWER. The result of **U measurement com- 
prises two series of measurements: on a metallic uranium sample 
and on a complex metallic uranium and uranium oxide sample. Ura- 
nium oxide was a sample while measuring ***U, and a plate of me- 
tallic plutonium in case of ***Pu. 


23852 (INIS-SU—40, pp 44-48) Investigation of asymme- 
try of heavy charged in reaction of thermal 
po neutrons. Borovikova, N.V.; Vesna, V.A.; Egorov, 
A.L (AN SSSR, . Inst. ” Yadernoj Fiziki; AN 
SSSR, Moscow. Astronomicheskii Sovet; Radievyj t* 
(Us Bale (USSR)) (and others). 1980. (In Russian). 

es Only), PC Al1/MF AOI. Order Backes 
3582780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

P-parity violating asymmetry coefficients were measured on 
thermal polarized neutron fission of *** **U. Upper limits of these 
coefficients were obtained for reactions *He(n,p)T, Li(n,t)*He, 
B(n,a)Li. P-parity nonviolating right-left symmetry was observed 
for *° 255U) fission and *Li(n, t)*He reaction. 


23853 (INIS-SU—44, pp 276-279) Measurement of reso- 
nance self-shielding factors of neutron cross section 
by 7*U. Kononov, V.N.; Poletaev, E.D.; Bokhovko, M.V.; 
Kazakov, L.E.; Timokhov, V.M. (Gosudarstvennyj Komitet 
- Ispol’zovaniyu Atomnoj ergii SSSR, Obninsk. 
age = ae ~ Inst.). 1980. (In Russian). NTIS (US 
Only) PC AIS5/MF A0Ol. Order Number 
DEnz7eezt 
From 5. national Soviet conference on neutron physics; 
Kiev, Vince SSR (15 1980). 
Resonance self-shiel factors fsub(c) of neutron capture 
cross section by ***U in the 20-100 keV energy range are measured. 
The method for determining the fsub(c) factor consists in measuring 
partial transmission and transmission in the total cross section at dif- 
ferent **U filter thickness. The fsub(c) factor values in the 46.5-100 
and 21.5-46.5 keV energy ranges are equal to 0.89+-0.03 and 
0.81 +-0.04, respectively. 


23854 (INIS-SU—44, pp 267-270) Analysis of data on 
resonance neutron transmission 239Pu thick samples. 
Kolesov, V.V.; Ukraintsev, V.F.; Luk’yanov, A.A. (Gosu- 
darstvennyj Komitet_ Ispol’zovaniyu Atomnoj Ehnergi 
SSSR, Obninsk. Fiziko-Ehnergeticheskii Inst.). 1980. (In 
Russian). NTIS (US Sales Only), PC A15/MF AOl. Order 
Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, nines SSR (15 Sep 1980 

The transmission averag “over the energy groups have 

been calculated as function of **Pu sample thickness, using the 
cross section detailed files in resonance range, measured with high 
resolution. The calculated results for large thicknesses are not in 
agreement with the data of direct transmission experiments. 


23855 (INIS-SU—44, y 301-305) Systematics of 


light 
nucleus yields at ternary ion, Nikitin, A.M. (AN SSSR, 
Lenin . Inst. Yadernoj Fiziki). 1980. (In Russian). NTIS 
(US es Only), PC A15/MF AOl. Order Number 
DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

It is found, that the yields of light nuclei at the ternary fis- 
sion of the nuclei with Z> =90 (Psub(FM)sup(t)) being normalized 
to be total yield of the fission (Psub(F)) is connected with the 
chemical bond- decay period of the fissile nuclei (Psub(F)/ 
Psub(FM)sup(t))sup(1/n)=Ksub(m)lgTsub(1/2chemical bond+bm, 
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where n=1 for H, He; n=2 for Li, Be; n=3 for C; B. This may 
point, that one of the possible component of the formationing light 
nuclei is ‘He, the source of that may be the surface of the fissioning 
nuclei. 


23856 (INIS-SU—44, pp 290-294) Multilevel parametri- 
zation of the *°*Pu fission cross section in the resolved reso- 
mance range. Bakalov, T.P.; Van’kov, A.A.; Grigor’ev, 
Yu.V.; Iichev, G.L.; Toshkov, S.A. Ukraintsev, V. F.; Chan 
Khan’ Mai; Yaneva, N.B. (Gosudarstvennyj Komitet po 
Is I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 

ergeticheskii Inst.; Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1980. (In Russian). NTIS (US Sales Only), 
PC A15/MF AO1. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The fission cross-section of Plutonium-239 was measured 
with a time-of-flight spectrometer resolution of 63 nsec/m at the 
pulsed fast reactor IBR-30. The resonance parameters in Adlers’ 
formalism for the energy interval 6-54 eV are evaluated. The calcu- 
lated cross section well describes the experimental data. The param- 
eters obtained while analysing the data measured at 6 ns/m resolu- 
tion are presented. The parameters obtained are compared with the 
previous results. The comparison reveals not only a great scattering 
in the v values of the higher resonances, but also a different number 
of levels introduced into the analysis by different authors. 


23857 (INIS-SU—44, pp 280-284) Absolute method of 
measurement of the fast neutron capture cross section by 
mn Kononov, V.N.; Poletaev, E.D.; Bokhovko, M.V.; 
cone, L.E.; Timokhov, V.M. (Gosudarstvennyj Komitet 
Finke pol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
o-Ehnergetichesi Inst.). 1980. (In Russian). NTIS (US 
Only), PC AI15/MF AOl. Order Number 
DE82780227 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The absolute method of measurement of the neutron capture 
cross section by **U and *’Au in the 15-480 keV energy range is 
presented. The method is based on utilization of a large liquid scin- 
tillation detector for detecting instantaneous a rays of the capture 
events and nanosecond technique of time of flight at a pulsed elec- 
trostatic generator for determination of neutron energy and back- 
ground discrimination. The method is realized on a fast and reso- 
nance neutron spectrometer on the basis of the PEI EG-1. Prelimi- 
nary results of measurements of the fast neutron capture cross sec- 
tions by **U and '*7Au are presented. The cross sections are nor- 
malized using the saturated resonance technique. 


23858 (INIS-SU—44, pp 254-256) Determination of total 
cross section and scattering cross section of 2°°U for 2 and 
24.4 keV-neutrons. Vertebnyi, V.P.; Gnidak, N.L.; Grebnev, 
A.V.; Kirilyuk, A.L.; Pavlenko, EB. A; Trofimova, N.A. 
(AN ’Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 
1980. (In Russian). NTIS (US Sales Only), PC A15/MF 
A01. Order Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Using scandium and iron filters resonance-averaged total 
neutron cross sections and scattering cross sections of **U at 2 
keV and 24.5 keV neutron energies are measured. The contribution 
of **U and self-shielding effects is taken account of. Errors for 
multiple scattering and neutron energy change are introduced. The 
a=osub(t)-osub(s)-osub(f))/osub(f) value is determined where 
osub(t), osub(s) and osub(f) are the total cross section, scattering 
cross section and fission cross section. The a value for 2 keV and 
24.5 keV energies is 0.28+-0.04 and 0.29+-0.09, respectively. 


23859 (KURRI-TR—184, pp 9-19) ca and evalu- 
ation of nuclear data of Th-232. Osawa, T. (Kyushu Univ., 
Fukuoka (Japan). Faculty of En ineering). 1979. (In Japa- 
nese). Dep. NTIS (US Sales Only). 

From Meeting on nuclear data of thorium fueled reactor; 
Kumatori, Osaka, Japan (31 Jan 1979). 

Present status of the requirement to and measurement and 
evaluation of the nuclear data of Th-232 is presented. The accuracy 
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and energy range of the observed data at present are not enough to 
the demand from reactor engineering. The data of total cross-sec- 
tion are given in the energy range from 1.5 to 15 MeV from the 
data by Foster and Fasoli. The data by Uttley for the energy less 
than 1.5 MeV were accepted. Recently, Whalen and Kobayashi 
presented new data. Optical potential parameters were deduced. 
Re-normalization of the capture cross-sections of Th-232 was made 
on the basis of the evaluated values by Matsunobu and by Kanda. 
The values are a little smaller than the values in ENDF/B-4. Fis- 
sion cross-sections were given by Henkel up to 9 MeV, and by 
Rago and Pankratov for the energy range above 9 MeV. Recently, 
Behrens presented new data for wide energy range. The accuracy 
of the measured cross-sections of inelastic scattering is not enough 
for reactor design. The accurate values of the cross-sections of (n, 
2n) reaction of Th-232 have been demanded. Resonance parameters 
have been measured for wide energy range. In the energy range of 
thermal neutrons, the capture cross-section is about 7.4 barn. The 
characteristics of velocity dependence of the capture cross-section 
in this range should be investigated. 


23860 (KURRI-TR—184, pp 20-34) Collection and eval- 
uation of nuclear data of U-2 . Matsunobu, H.; Asano, N. 
(Sumitomo Atomic Energy Industries Ltd., Osaka (Japan)). 
1979. (In Japanese). Dep. NTIS (US Sales Onl y). 

From oe on nuclear data of thorium fueled reactor; 


—— om? apan (31 Jan 1979). 
The nuclear data of U-233 have been collected and evaluat- 


ed. Total cross-sections, fission cross-sections, a values and neutron 
capture cross-sections, elastic scattering cross-sections, inelastic 
scattering cross-sections, (n, 2n) reaction cross-sections, (n, 3n) re- 
action cross-sections, prompt and delayed neutron number, and 
neutron emission number per absorption were evaluated. The meas- 
ured values of total cross-sections were investigated with CINDA. 
Eight measurements were found from CINDA. The analysis and 
evaluation were made, using TOTAL code developed by the Nu- 
clear Data Center and Sigma Committee of Japan. Optical potential 
parameters were determined. Plenty of the data of fission cross-sec- 
tions have been presented. Since there is not any theory or comput- 
er code for the evaluation of fission cross-sections, average of the 
measured values for the energy range less than 2 KeV and an esti- 
mated curve by eye-guide for the energy range above 2 KeV were 
accepted as the evaluated values. The measured data of a values 
and the capture cross-sections of neutrons are scarce, and the com- 
puter code CASTHY was used for the evaluation. Elastic scatter- 
ing cross-sections were estimated form the total cross-sections, the 
capture cross-sections of neutrons and the CASTHY code. The 
evaluation of (n, 2n) and (n, 3n) reaction cross-sections was made, 
using the Pearlstein’s formula. The evaluation of prompt neutron 
number was carried out for the energy ranges from 0 to 1 MeV, 1 
to 2.7 MeV, 2.7 to 8 MeV, and 8 to 20 MeV. The evaluation of 
delayed neutron number was obtained for thermal energy range at 
first. Then, for the energy range from 50 KeV to 4 MeV, linear 
interpolation was performed. 


23861 (KURRI-TR—184, PP 35-62) Evaluation of reso- 


mance parameters of U-233 uchi, Y. ne Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Es- 
lishen ent). 1979. (In Japanese). Dep. NTIS (US Sales 


From Meeting on nuclear data of thorium fueled reactor; 
Kumatori, Osaka, Japan (31 Jan 1979). 

Compilation of nuclear data is in progress in Japan, and the 
second edition of Japanese Evaluated Nuclear Data Library 
(JENDL-2) will be published. The evaluation of the resonance pa- 
rameters of U-233, which will be included in JENDL-2, has been 
made. The measured values of the resonance parameters after the 
publication of BNL-325 (second edition) were collected, and 
searched by using CINDA-78. The data by Blons, Kolar, Ryabov, 
and Bergen were used for the present evaluation. Complete set of 
the data was made for each measurement. Fission and capture areas 
integrated over energy intervals were obtained. The total, fission 
and capture cross-sections of U-233 were calculated from the var- 
ious sets of complete resonance parameters, and shown in figures. 
The calculated values of total, fission and capture cross-sections 
based on the parameters by Blons were compared with the meas- 
ured values. Correction of the resonance parameters with poor re- 
producibility was able to be made with the NDES system by Na- 
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kagawa. The final parameters which will be included in JENDL 
are shown in tables. 


23862 (ORNL/TM—7988) Measurement of the average 
number of neutrons emitted fission of ***U rela- 
tive to 75? gto 2: oo to her ae 
below 0.3 eV. Gwin, R.; S Ingle, R.W. (Oak 
Ridge National Lab., TN SA)). er 1981 Contract W- 
7405-ENG-26. 33p. (ENDF—315). NTIS, PC A03/MF 
A01. Order Number DE82004650. 

The energy dependence of the average number of prompt 
fission neutrons emitted per fission, anti v/sub p/(E), has been 
measured for ***U relative to anti v/sub p/ for **Cf over the neu- 
tron energy ranges 500 eV to 10 MeV and below 0.3 eV. A large 
Gd-loaded liquid scintillator was used to detect neutrons and the 
samples of **°U and **Cf were contained in fission chambers. The 
present results for anti v/sub p/(E) for **U are in accord with the 
experimental results of Boldeman and the evaluated results of 
Lemmel in the thermal energy range, but in the neutron energy 
region between 100 keV and 1 MeV the present data are 1% or 
more larger than other experimental values. 


23863 Nuclear data sheets for A = 243, Ellis-Akovali, 
Y.A. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830, USA). Nuclear Data S eets; 33: No. 1, 79- 
118(May 1981). W-7405-ENG-26. 

The available nuclear structure information for all nuclei 
with mass number A-243 is presented. Various decay and reaction 
data are evaluated and compared. Adopted data, levels, and spin 
and state assignments are given. 


23864 Taree Ge Sate Be} oa, teres. 
Y.A. (Oak Ridge National Laborto —— Tennes- 
see 37830, USA). Nuclear Data S eets; “ay o. 1, 119- 
160(May 1981). W-7405-ENG-26. 

The available nuclear structure information for all nuclei 
with mass number A = 245 is presented. Various decay and reac- 
tion data are evaluated and compared. Adopted data, levels, and 
spin and state assignments are given. 


23865 Nuclear data sheets for A = 247, Ellis-Akovali, 
Y.A. (Oak Ridge National Laboratory, Oak Ridge, Tennes- 
see 37830, USA). Nuclear Data Sheets; 33: No. 1, 161- 
188(May 1981). W-7405-EDB-26. 

The available nuclear structure information for all nuclei 
with mass number A = 247 is presented. Various decay and reac- 
tion data are evaluated and compared. Adopted data, levels, and 
spin and state assignments are given. 


23866 Basic physics of the fission process. Chapter 2. Mi- 
chaudon, A. (CEA, 75 - Paris (France)). pp 5-50 of Nuclear 
fission and neutron-induced fission cross-sections. James, 
G.D.; Lynn, J.E.; Michaudon, A; Rowlands, J.;; de Saussur, 
G. Oxford, England; Pergamon (1981). 

A general description of the fission process is given with 
special emphasis on those aspects which are necessary for the un- 
derstanding of the measurements and calculations of neutron-in- 
duced fission cross-sections. Having considered the various phases 
of the process, some typical properties of the low-energy fission of 
actinide nuclei are presented and the more specific features of neu- 
tron induced fission are examined. 


23867 Theoretical methods for calculating the cross-sec- 
tions of fissionable nuclei. Chapter 5. Lynn, J.E. (UKAEA 
Atomic Energy Research Establishment, Harwell. Nuclear 
Physics Div.). pp 157-221 of Nuclear fission and neutron-in- 
duced fission cross-sections. James, G.D.; Ty J.E.; Mi- 
chaudon, e)); Rowlands, ith); Saussure, USA)). Oxford, 
England; Pergamon (1981). 

Compound nucleus theory and some of the relevant nuclear 
models that provide methods for obtaining the basic parameters, 
namely neutron and radiative transmission coefficients and level 
densities, that are required in the theory to calculate cross-sections 
are summarised. The treatment of fission within the theory is dis- 
cussed and the departures from the straightforward formulation 
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are required because of the existence of the double-humped fis- 
barrier are explained. The present status of numerical data that 
uired for cross-section calculations is described and informa- 
computer codes that can produce the cross-sections is 


Measurements of fission cross-sections. Chapter 4. 

G.D. (UKAEA Atomic Energy Research Establish- 

Harwell. Nuclear Physics Div.); Saussure, G.de (Oak 

SA)). pp ‘89-156 of Nuclear fis- 

i neutron-induced fission cross-sections. James, 

G.D.; Lynn, J.E.; Michaudon, A.; Rowlands, J.; de Saus- 
sure, G. Oxford, England; Pergamon (1981). 

The steps involved in the measurement of fission cross sec- 
tions are summarized and the range of techniques available are con- 
sidered. Methods of fission detection are described with particular 
emphasis on the neutron energy dependent properties of the fission 
process and the details of fragment energy loss which can lead to 
energy-dependent changes in detector efficiency. Selected examples 
of fission cross-section measurements are presented and methods of 
data reduction, storage, analysis and evaluation, are examined. Fi- 
nally requested accuracies for fission cross section data are com- 
pared to estimated available accuracies. 


23869 El and E2 fission probabilities for the even urani- 
um isotopes. Herdade, S.B.; Arruda Neto, J.D.T. (Sao Paulo 
Univ. (Brazil). Inst. de Fisica); Berman, B.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Cien- 
cia e Cultura (Sao Paulo), Suplemento; 32: No. 7, 301(Jul 
1980). (In Portuguese). 

From 32. Annual Meeting of the Brazilian Society for the 
Advancement of Science; Rio de Janeiro, Brazil (6-12 Jul 1980). 


6530 Nuclear Theory 


REFER ALSO TO CITATION(S) 23805, 23820, 23823, 23826 


23870 yy pp 164-166) Optical-model descrip- 
tion of the low-energy neutron interaction with spherical 
nuclei. Marshalkin, V.E. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj ergii). 1980. (In Russian). NTIS (US Sales 
Only), PC Al 1/MF AOl. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The possibility of optical model description of neutron inter- 
action with the E<1 MeV energy with spherical nuclei is shown 
using a **Pb nucleus as an example. It is managed to give a simul- 
taneous description of the potential scattering cross section at all 
values of the neutron energy, the strength function for p-neutrons 
at E approximately equal to 100 keV alongside with description of 
the total cross section osub(t)(E). The calculated values of the pro- 
duction cross section of the compound nucleus and, respectively, 
the reaction cross sections become reasonable. Besides approximate- 
ly 10 fold decrease of the neutron attachment coefficient at E< or 
approximately 0.1 MeV in relation to earlier counted permits to 
remove significant distortions in the neutron spectrum of inelastic 
scattering. 


23871 (INIS-SU—40, pp 182-185) Description of reac- 
tions with three final state particles in terms of the coupled 
channel equation model. Ol’khovskii, V.S.; Chinarov, V.A. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 
1980. (in Russian). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Using the variational principle with the system of eigenfunc- 
tions of independent nucleons model hamiltonian, the coupled chan- 
nel equations of elastic and inelastic scattering and reactions like (n, 
2n) are obtained. There are estimations of the energy regions in 
which the compound nucleus mechanism is essential. 
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23872 (INIS-SU—40, pp 289-293) Volume integrals in 
the nuclear optical model and their isotopic dependence. Ka- 
shuba, I.E.; Kostyuk, T.A. (AN Ukrainskoj SSR, Kiev. Inst. 
Yadernykh Issledovanij). 1980. (In Russian). NTIS (US 
Sales Only), PC Al1/MF A0Ol. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 1980). 

The volume inte (J/A)v and (J/A)w per nucleon at 
neutron energies 1.5 and 4 MeV have been calculated in the frame- 
work of the reformulated optical model. The dependence of (J/A)v 
and (J/A)w upon (N-Z)/A has been examined. 


23873 (INIS-SU—40, pp 54-57) Analytical properties 
matrix for non-central interac- 


and resonance structure of ” 


tions and non-conservating parity interactions. 1. General re- 
sults. Ol’khovskii, V.S.; Zaichenko, A.K. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1980. (In —_ 
sian). NTIS (US Sales Only), PC All/MF AOI. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The analytical representation of the S-matrix useful for in- 
vestigations in resonance regions is obtained for a wide class of 
non-central and parity non-conserving short-ranged interactions. 
The possibilities of parity-non-conserving effect strengthening are 
revealed near metastable states. 


23874 (INIS-SU—40, pp 72-76) Semimicroscopic calcula- 
tions of neutron strength ea of spherical nuclei. Vor- 
onov, V.V. Cotati Inst. for Nuclear Research, Dubna 
(USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
Al1/MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

In the framework of quasiparticle-phonon model the neutron 
strength functions are calculated in even-even and A-odd spherical 
nuclei. The spin dependence of s-wave neutron strength functions 
in some nuclei is investigated. Calculations give a rather good de- 
scription of the experimental data and, on the whole, truely de- 
scribe the dependence of force functions on the A mass number. On 
the basis of the known data and theoretical calculations the conclu- 
sion is made that for the most nuclei S* approximately S~, where 
S*~ is a force function of compound states with the J=Jo+-1/2 
spin. 


23875 te gg pp 77-81) Difference of the neu- 
tron strength functions of ground and excited states. Igna- 
tyuk, A.V.; Lunev, V.P. (Gosudarstvennyj Komitet B 


Is I'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fizik 
ergeticheskii Inst.). 1980. (In Russian). NTIS (US Sales 
Only), PC Al1/MF AO1. Order Number DE82780226. 
From 5. national Soviet conference on neutron physics; 
Kiev, bap SSR (15 Sep 1980). 

e differences between the neutron strength functions also 
as the beh coefficients for the ground and the first excited 
states of even nuclei are investigated in frame of the coupled-chan- 
nel optical model. The differences in the values of neutron strength 
functions for the ground and excited nuclei states directly account 
for differences in the geometrical factors defining the matrix ele- 
ments of coupling of the considered reaction channels. It is neces- 
sary to take into account the differences while analyzing low- 
energy parts of the observed excitation functions. 


23876 (INIS-SU—40, pp 94-99) Shell-model application 
to the description of the photo-neutron reactions. Review. 
Zaretskii, D.F.; Sirotkin, V.K. (Gosudarstvennyj Komitet 
po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1980. (In Russian). NTIS (US Sales 
Only), PC All/MF AO01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The shell-model approach is applied to the description of the 
photoneutron reactions. On the basis of this approach the interpre- 
tation of the strengthening of the parity nonconservation effect in 
the slow neutron photoabsorption is given. The photoneutron spec- 
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trum calculation method in the vicinity of the giant dipole reso- 
nance is discussed. 


(INIS-SU—40, b ge ie 172-176) K quantum number 
= in a compound ni and reactions with polarized 
and beams. Masterov, V.S.; Rabotnov, N.S. (Gosu- 

darstvennyj Komitet Ispol’ zovaniyu Atomnoj Ehner, 
SSSR, Obninsk. Fiziko-Ehnergeticheskii Inst.). 1980. 
Russian). NTIS (US Sales Only), PC All/MF AOl. 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 


Kiev, Ukrainian SSR (15 19 
The ok A of - & - neutrons with the po- 


larized nuclei is considered with possible nonuniform K distribution 
in the compound-nuclei taken into account. The expressions are ob- 
tained which show that the cross section of compound nucleus pro- 
duction of two possible spins is composed by two weight coeffi- 
cients, and depending on their relative values the cross section 
would depend on the polarization product in different ways. To 
single out this dependence corresponding parametrization is intro- 
duced. It is shown that the cross section in resonance would 
depend on the polarization product the same way as the cross sec- 
tion at the level with the alternative value of the J=I-1/2 spin. A 
possibility to investigate the distribution experimentally is indicated. 


(INIS-SU—40, pp 177-181) Study of a multiparti- 
cle resonance mechanism in the cross sections of neutron-nu- 
cleus interaction in terms of the coupled channel equation 
model, Ol’khovskii, V.S.; Zaichenko, A.K. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, ngs SSR (15 Sep 1980). 

Using the coupled channel esinais and the model of almost 
non-interacting particles, the representations of T-matrix are ob- 
tained which describe precompound and compound processes. The 
results of calculations with fermi-gas model for discrete part of the 
spectrum show vanishing of these processes above the threshould 
of nucleon-pick-out from the most deep levels. 


23879 (INIS-SU—40, pp 205-209) To the study of reso- 
nance structure of neutron-nucleus interaction by the direct 
calculation of the effective hamiltonian resolvent and by mod- 
elling shifts and widths by the random matrix method. 
Ol’khovskii, V.S.; Chinarov, V.A. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledovanij). 1980. (In Russian). 
NTIS (US Sales Only), PC All/MF AOl1. Order Number 
DE82780226. 
From 5. national Soviet conference on neutron physics; 
Kiev, bag me SSR Pa Sep 1980). 
base of the proposed approach for the study of reso- 
nance scot in neutron-nucleus cross-section is the method of 
direct calculation of the effective hamiltonian resolvent and of ap- 
proximating parameters (matrix elements of residual interaction, res- 
onance shifts and widths) by the random matrix method. A satisfac- 
tory agreement of the theoretical and experimental data is obtained. 


23880 (INIS-SU—40, pp 285-288) Approximation of an- 
gular distributions of scattered neutrons with the model infor- 
mativity taken into account. Kashuba, I.E.; Golubova, A.A. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 
1980. (In Russian). NTIS (US Sales Only), PC All/MF 
A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The way of determination o the expansion coefficients of 
neutron scattering angular distributions on Legendre polynoms is 
proposed. This way consists of primary treatment of experimental 
information on proper model and subsequent more accurate defini- 
tion of obtained coefficients with the experimental data. It is noted 
that utilization for the purposes of approximation on only the ex- 
perimental data in the incomplete range of argument variation (of 
the THETA scattering angle in this case) without regard to physi- 
cal content of the process considered is unreliable, especially in the 
case of its extrapolation. Therefore, use of the model is a necessary 
condition of qualitative and quantitative approximation analysis. 
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(INIS-SU—40, pp 294-298) Collective excitations 
of target-nuclei and the neutron potential at low and 
intermediate energies. Fedorov, M.B. (AN Ukrainskoj SSR, 
Kiev. Inst. Yadernykh Issledo . 1980. (In Russian). 
NTIS (US Sales Only), PC All A0l. Order Number 
DE827 6. 

From 5. national Soviet conference on neutron physics; 
Kiev, oa SSR (15 pe hen 1980). 

The properties of optical model potential at low and inter- 
mediate energies are examined. The role of collective target states 
in the formation of imaginary potential part is analysed. 


23882 (INIS-SU—40, Ams ash) Analytical properties 
and resonance structure 0 for non-central interac- 


‘Olihova, VS Zaichenko, AK. 
slow neutrons by nuclei. Ol’khovskii, V.S.; Zaich A.K. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledov 
1980. (In Russian). NTIS (US Sales y), PC All 
A01. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The mechanism of parity-non-conservation effect amplifica- 
tion near potential and compound resonances and possible values of 
correspondent amplification coefficients are investigated for simple 
models of potential and compound scattering of neutrons by nuclei. 


23883 pel oar p 50-62) Time description of 
two particle correlations in nuclear reaction. Sato, H. (Tokyo 
Univ., Tanashi (Japan). Inst. for Nuclear Study). Feb 19 
(In Japanese). B. Order Number DE82780216. 

From Workshop on nuclear physics to be studied by NU- 
MATRON accelerator; Tokyo, Japan (7 Dec 1979). 

Two particle correlations in nuclear reaction, which are the 
coalescence model and the Hanbury-Brown and Twiss effect of 
two identical particles, have been studied with the employment of 
the time description of nuclear reaction. Limitting the study to the 
temporal aspect of these reaction mechanisms, the applicability of 
and the limitation of these reactions processes are investigated. 


23884 (ITEF—5(1981), pp 1-2) Relativistic wave func- 
tion of a deuteron at the light front. Karmanov, V.A. 1981. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82780225. 

From Conference on nuclear theory; Moscow, USSR (Jan - 
Jul 1980). 


23885 (JAERI-M—8769, pp 48-65) Structure of vibra- 
tional and rotational nuclei. Otsuka, T. (J Atomic 
pe Thee gen Inst., Tokai, Ibaraki. Tokai 

tablishment). Mar 1980. (In Japanese). NTIS (US Sales 
Only), PC A13/MF AO01. Order Number DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

The nuclear collective motion is discussed in terms of the In- 
teracting Boson Model (IBM). Results of phenomenological studies 
by the IBM are presented, and the relation between the IBM and 
the geometrical models such as the vibration model, the rotor 
model, etc., is pointed out. A microscopic picture for the IBM is 
shown, in which bosons are introduced as a tool to describe the 
motion of nucleon pairs. It is emphasized that the IBM can give a 
unified understanding of the nuclear collective motion. 


23886 pe es Note disomy Kale 115- nel Lge y of nucle- 


ar masses and lives. M. (Waseda 
oe —_ Ope Mar 1980. (In hme Fe NTIS (Us 

Al3/MF AOl. Order Number 
DEnrediy 


From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

Nuclear masses and 8-decay half-lives are discussed from a 
theoretical viewpoint. In particular, a mass formula which was re- 
cently proposed by Uno and Yamada is explained in some detail. 
One of the main characteristics of this formula is that it gives not 





ly the mass values but also their theoretical errors. As for the A- 
decay, it is pointed out that incorporation of some shell effects into 
the gross theory greatly improves the predictive power of the 
theory. 


23887 (JINR-D—1,2-12036, pp 391-399) Were shock 
waves observed in nuclear collisions, Gu dima, K.K.; Toneev, 
V.D. 1978. (In Russian). Dep. NTIS (US Sales Only). 

From 5. international seminar on high energy physics prob- 
lems; Dubna, USSR (21 Jun 1978). 

The possible formation is discussed of collective motions of 
»he type of a shock wave in the nuclear collisions at high energies. 
Comparison of experimental data with the calculations in the frame- 
work of the cascade-evaporation model is presented. An analysis of 
the angular correlations and of the angular distributions of particles 
gives no evidence for the nuclear matter collective motion, which 
may be associated with a shock wave. 


Coupled-cluster calculation for nuclear matter and 

with the hole-line expansion. Day, B.D.; Zabo- 

litzky, J.G. ge National Lab., IL (USA). Physics 

Div.). Nuclear Physics [Section] A; 366: No. 2, 221-244(17 
Aug 1981). 

The Bochum truncation of the coupled-cluster equations is 
applied to the nuclear matter problem. Numerical solutions are ob- 
tained on the two- and three-particle levels. Approximate treat- 
ments for the four-particle level including the four-particle cluster 
term result in only small contributions, demonstrating the fast con- 
vergence of the coupled-cluster scheme. The results are in agree- 
ment with variational and hole-line expansion calculations. 


23889 Three-body effects in the nucleon-nucleon interac- 
tion on account of particle exchange. Dreissigacker, K. Han- 
nover, 3 gaa Hannover University (1980). 131p. 


Within the scope of a model two aspects of three-body ef- 
fects in nucleon-nucleon interaction resulting from retardation of 
the one-pion exchange are dealt with. One of them is treated by de- 
riving energy-dependent mass corrections for the bound A-isobar 
within the model. By the resulting mass shifting the excitation 
energy of a bound nucleon to a A-isobar is increased in average by 
10% compared to that of a free nucleon. This leads to a decrease of 
the share of A-components in the three-nucleon state and of the 
correction of nuclear properties associated therewith by about 10% 
compared to calculations using as mass of the A-isobar the reso- 
nance energy in the pion-nucleon scattering. On the other hand the 
pion-deuteron scattering is also described by the model. The treat- 
ment of coulomb interaction making considerable difficulties in a 
three-particle system, it is neglected. In this paper a way is shown 
to account for a repulsive coulomb potential between two of the 
particles in a three-body system. The theory includes the coulomb 
interaction into the free resolvent. The gap existing until now be- 
tween this theory and its applicability is closed because the given 
partial-wave projected coulomb wave functions in the momentum 
space allow arbitrary operators from the momentum space to be 
transformed into the coulomb wave representation. 


23890 (OUP—81-09, pp 45-46) Effective operators in 
nuclei. Osnes, Engeland, T. (Oslo Univ. (Norway). 
Fysisk Inst.); Kuo, T.T.S. (State Univ. of New York, Stony 
Brook (USA). Dept. of Physics); Ellis, P.J. (Minnesota 
Univ., Minneapolis (USA). School of Physics and Astron- 
omy). [nd]. oa NTIS (US Sales Only). 

. In Nuclear physics group report - January 1 to December 

1, 1980. 
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REFER ALSO TO CITATION(S) 22418, 22575, 22577, 23723, 23730, 23854 


23891 (INIS-mf—6819, pp vp) Ionization energy losses 
of positron and electrons. ov, P.U.; Grupper, A.P. 1981. 
(In Russian). Dep. NTIS (US Sales Only). 

From 31. conference on nuclear spectroscopy and nuclear 
structure; Samarkand, USSR (14 Apr 1981). 
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NIS-SU—39, pp 55-61) Estimating the integral 
for low-energy gamma radiation. Martynov, 
AV. -P. 1980. (In Russian). NTIS (US Sales 
Only), PC Al 07/MF AO1. Order Number DE82780229. 
In Problems on dosimetry and radiation Fag se No. 19. 
The problem solution on determination of the integral albedo 
for the following system: a point gamma quanta source an air- 
ground interface - a point isotropic detector is considered. The re- 
sults of numerical calculations of the dependence of the function 
characterizing the quantity of radiation entering the detector after 
scattering in the earth on the detector distance from the source and 
the detector height above the earth surface. The conclusion is made 
that the quantity of radiation entering the detector after scattering 
in the earth, quickly falls with moving of the detector away from 
the source in the horizontal plane, while with the height increase of 
the detector above the interface the slope of the fall decreases. The 
dependence on the detector height H has the maximum. When the 
detector is in the interface the effective scatterer range from where 
radiation comes is bounded by the radius of the three free-path 
lengths order. With the height growth this range quickly increases 
and it already includes the surface parts where a greater radiation 
flux falls from the source. With further increase of the detector 
height the geometrical removal becomes to affect. The resulting 
maximum becomes sharper and shifts into the small H value range 
while detector approaches the source. It is noted that evaluations 
similar to those done in the paper for the integral albedo of gamma 
radiation can be especially suitable for the calculations by the 
Monte Carlo of the radiation field in the immediate closeness from 
the interface. 


23893 (INIS-SU—40, pp 26-38) Interaction of neutrons 

with the matter in the laser field. Zaretskii, D.F.; Lomono- 

sov, V.V. (Gosudarstvennyj Komitet po Ispol'zovaniyu 

Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehner- 
ii). 1980. (In Russian). NTIS (US Sales Only), PC All/ 
F A0Ol. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The interactions of neutrons with the molecules, atoms and 
nuclei in the presence of the coherent electromagnetic radiation are 
considered. There are two effects which are discussed in detail: 1) 
the “acceleration” of thermal neutrons passed through the excited 
by the resonance laser wave molecular gas; 2) the induced by the 
laser field the slow neutron capture accompanied by the compound 
nucleus level excitation. The given effects, if they are experimental- 
ly detected, give the possibility to control the neutron flux (spec- 
trum change, polarization, spatial modulation and etc.) and change 
the interaction cross sections of thermal and resonance neutrons 
with nuclei due to excitation of p levels of the compound nucleus. 


23894 (INIS-SU—40, pp 67-71) Coherent neutron-photon 
(phonon 


) resonance. Baryshevskii, V.G. (Belorusskii Gosu- 
darstvennyj Univ., Minsk). 1980. (In Russian). NTIS (US 
Sales Only), All/MF AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Coherent modulation of neutrons is considered. The theory 
of the modulation is developed, permitting to describe the refrac- 
tion phenomenon in detail even in the most complex case when the 
incident particle energy approximates the energy difference of the 
ground and excited nucleus states (or when the sum of energies of 
the particle and one, two, etc. photons is close to the given differ- 
ence). 


23895 (INIS-SU—40, pp 125-129) Spectrometric investi- 
gations by using gravitational neutron spectrometer in the 
energy range from 10~*-10~® eV. Antonov, A.V.; Isakov, 
A.L; Kryukov, A.P.; Kuznetsov, S.P.; Meshkov, I.V.; Per- 
ekrestenko, A.D. (AN SSSR, Moscow. Fizicheskii Inst.; 
Moskovskii Inzhenerno-Fizicheskii Inst. (USSR)). 1980. (In 
Russian). NTIS (US Sales Only), PC All/MF AO1. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 
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The process of ultracold neutrons interaction (UCN) (107° 
eV< or approximatelyE< or approximately 10~* eV) with a 
number of solid polycrystallic samples: Cu, Cu-65, W, Mo, Ti, V, 
Be, Ta, Nb, Pd, is studied. The measurements are carried out using 
a gravitational neutron spectrometer. The neutron energy is deter- 
mined according to the times of flight through a 6-meter vertical 
neutron guide. The spectrometer energy resolution is 16%. The in- 
stallation gives the possibility to conduct measurements with sam- 
ples both at room temperature and at liquid nitrogen temperature. 
The dependence of the total and inelastic cross sections of interac- 
tion of UCN with substance is studied. The total effective neutron 
interaction cross sections (osub(t), epsilonsub(t)) with studied sub- 
stances are determined according to neutron transmission through 
the sample. The basic contribution into osub(t), epsilonsub(t) is in- 
troduced by the neutron capture processes, their inelastic phonon 
scattering and fluctuation scattering on medium inhomogeneities 
(defects). 


23896 (INIS-SU—40, pp 130-137) Ultracold neutron in- 
teraction with the gaseous medium. Kosvintsev, Yu.Yu.; 
Kushnir, Yu.A.; Morozov, V.I.; Terekhov, G.I. (Nauchno- 
Issledovatel'skii Inst. Atomnykh Reaktorov, Dimitrov 
(USSR)). 1980. (In Russian). NTIS (US Sales Only), PC 
Al11/MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The results of investigations of ultracold neutron (UCN) in- 
teraction with gase are presented. 9 different gaseous media of He, 
Ar, He, Na, O2, H2O, COz, D2O, air are studied. It is shown that 
the total interaction cross section of UCN with the gaseous medium 
is described by the osub(t) approximately 1/v law, where osub(t) 
is the UCN total cross section, v is the UCN rapidity. The UCN 
lifetimes in different gaseous media are determined. 


a (INIS-SU—40, PP 142-144) Surface displacement 

f the reflected ee regin, A.A. (Gosudarstvennyj 
Komitet po Is (ode we Atomnoj Ehnergii SSSR, Ob- 
ninsk. Fiziko- a Inst.). 1980. (In Russian). 
NTIS (US Sales y), PC All/MF AOl. Order Number 
DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

The reflection of neutron from a boundary between two 
media is shown to be accompanied by the displacement of neutron 
along the boundary. Ultracold neutron scattering on the walls of a 
closed container is discussed in this connection. 


23898 (INIS-SU—40, pp 145-149) Prediction and experi- 
mental discovery of the neutron bound state in the matter. 
Seregin, A.A. (Gosudarstvennyj Komitet po Ispol’zov 
Atomnoj gy He SSSR, Obninsk. Fisike Ehsoegeticheaki 
Inst.). 1980. (In ian). NTIS (US Sales Only), PC A11/ 
MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR a Sep 1980). 

The results of theoretical prediction and experimental obser- 
vation of the neutron bound states in the matter are reviewed. 
Using the gravitational diffractometer with the 2 neV resolution the 
dependence of the transmission coefficient (reflection) on the inci- 
dent neutron energy during their transmission (reflection) through a 
multilayer target is measured. In experiments on reflection from the 
target on a glass substrate with copper layer thickness of 240 A, 
aluminium - 860 A, copper - 240 A with the aluminium protection 
layer the resonance minimum at E=111 neV with the G=3.9 neV 
width is detected. In measurements on transmission with the target 
on a quartz substrate with the following layers: Al(110 A), Cu(180 
A), Al(1670 A), Cu(180 A) and Al(110 A) two resonances are ob- 
served at E:=76 neV and E,=102 neV with GITA:=1.6 neV, 
GITAz--3.0 neV widths. The experiments indicate the presence of 
neutron bound states in the substance. 


(INIS-SU—40, pp 150-154) Pictures formation in 


5 (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj ran | ee) Moscow. Inst. 
Atomnoj Ehnergii). 1980. ussian). NTIS (US Sales 
Only), PC Al1/MF AO1. Ad Number DE82780226. 


65 PHYSICS RESEARCH 
6540 Radiation And Shielding Physics 


From 5. national Soviet conference on neutron physics; 
Kiev, ee (15 Sep 1980). 

The possibility of application of nuclear and magnetic lenses 
and mirrors to image formation with neutrons are analyzed. The 
problems of chromatic aberration of those devices and gravity aber- 
ration in particular together with methods of achromatization of 
optical systems are investigated. The possibility of creating of neu- 
tron microscope is discussed. 


— (INIS-SU—40, pp 155-158) Pendellousung-effect 
inelastic of thermal neutrons by crystals. 
Dzyublie A.Ya. (AN Ukrainskoj SSR, Kiev. Inst. Yader- 
nykh Issledovanij). 1980. (In Russian). NTIS (US Sales 
Only), PC All A0l1. Order Number DE82780226. 
From 5. national Soviet conference on neutron physics; 
Kiev, — SSR (15 Sep 1980). 

The cross-section for one-phonon coherent inelastic scatter- 
ing of thermal neutrons by a perfect crystal slab with simple cubic 
lattice is calculated taking into account the elastic diffraction of 
neutrons before and after elastic collision. It is shown that the pen- 
dellousung effect exists when the Bragg condition corresponding to 
Laue diffraction is fulfilled for the incident wave. 


23901 eg ay » 110-115) Theoretical and ex- 
perimental (for Be and vestigations of very low neutron 

scattering on BB Rt dn of medium. Antonov, A.V.; 
Isakov, A.I.; Meshkov, I.V.; Perekrestenko, A.D.; Stepanov, 
A.V.; ; Shelagin, A.V. (AN SSSR, Moscow. Fizicheskii Inst.; 
AN ‘SSSR, Moscow. Inst. Yadernykh Issledov: . Mos- 
kovskii Inzhenerno-Fizicheskii Inst. (USSR)). 1980. in Rus- 
sian). NTIS (US Sales Only), PC All/MF AOl. Order 
Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Experimental and theoretical investigations of the elastic 
scattering of neutrons of very low energy by nuclear potential in- 
homogeneities have been done. Information about the correlation 
function, describing the statistical inhomogeneities structure of the 
media, have been evaluated. For a number of substances the con- 
centration and the effective dimensions of these inhomogeneities 
have been found. 


23902 (INIS-SU—40, pp 138-141) Possibility to improve 
the experimental estimate of the neutron electric dipole 
moment, Aleksandrov, Yu.A. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1980. (In Russian). NTIS (US Sales 
Only), PC A1l1/MF AO1. Order Number DE82780226. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

It is noted that a study of diffraction of polarized thermal 
neutrons on perfect monocrystals with a small scattering amplitude 
opens a possibility to increase the sensitivity of the crystal-diffrac- 
tion method of search for neutron electric dipole momentum and to 
improve its available estimate. A possibility of improving sensitivity 
of the crystal-diffraction method permitting to advance in estimat- 
ing the neutron electric dipole momentum (EDM) is considered. 


23903 (INIS-SU—44, pp 244-248) Filtered reactor neu- 
tron beams with average energies 0.9, 1.1 and 1.4 keV. 
Murzin, A.V.; Libman, V.A.; Rudyk, A.F. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1980. (In Rus- 
sian). NTIS (US Sales Only), PC A1l5/MF A0l. Order 
Number DE82780227. 

From 5. national Soviet conference on neutron physics; 
Kiev, Ukrainian SSR (15 Sep 1980). 

Characteristics of neutron filters permitting to obtain neutron 
beams in a reactor at average energies of 0.9, 1.1 and 1.4 keV with 
the total width at half-height of the neutron distribution of 1.2, 1.4 
and 2.2 keV, respectively, are studied. To produce the given neu- 
tron beams a scandium filter of the 75 mm thickness, transmitting in 
the range of the minimum total neutron cross section at 2 keV a 
wide neutron spectrum from 0.1 to 3.5 kev, is used. To form the 
neutron spectrum in the 0.1-2 keV neutron energy range two ver- 
sions of additional filters: Na(122mm) and enriched up to 99% Se 
(10 g/cm?) with Na (40 mm), are used. To produce the maximum 
possible neutron flux at the filter outputs a system of tapering colli- 
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rs is designed. The essential filter shortcoming is considerable 
\, background in comparison with a Sc filter of the 850 mm length, 
for example. Therefore, in experiments sensitive to the \_ back- 
ground an additional bismuth or a lead filter is required. 


(INIS-SU—44, pp 191-193) Total cross section 

of scattering and capture of rey. Mi 

.N.; , avienko, 

E.A.; Senchenko, T.A. (AN Ukrainskoj SSR, Kiev. Inst. 
_——— Issledovanij). 1980. (In Russian). ~~ (US 


Only). A15/MF_ AOI. 
Enz 78022 
From 5. national Soviet conference on neutron physics; 


v, Ukrainian SSR (15 1980). 

The cross section of neutron absorption by sulfur in the 
0.024-1 eV energy range is measured. The absorption cross section 
is determined according to the difference of the total cross section 
and scattering cross section of neutrons by sulfur measured by the 
time-of-flight method at the WWR-M reactor. For 0.025 eV neu- 
trons the absorption cross section is (0.452+-0.013)b. The absorp- 
tion cross section obtained is the smallest one in comparison with 
the earlier known results. For comparison the total cross sections, 
scattering and absorption cross section for sulfur determined in the 
given and other papers are presented. 


23905 (INIS-SU—52, pp 212-216) Effect of the modera- 
tor dimensions and energy spectrum of neutrons from isotope 
sources on the slow neutron flux density distribution in water. 
Ly an’, G.A.; Tyufyakov, N.D. 1979. (In Russian). 
S Sales Only), PC Al14/MF AOl1. Order Number 
DES2 780228 
In Radiation technology. Issue 17. 
Results are given of experimental investigations on the effect 


of moderator dimensions and neutron energy spectra of **Pu+Be, 
%8Pu+B, ™*Pu+Li+F, ™*Cf isotope sources on the distribution 
of the slow neutron flux density in water moderator. The analysis 
of obtained results shows that the neutron flux density approximat- 
ing the maximum possible one is attained in water at dimensions of 
the cylindrical moderator of the order of 40x40 cm. By comparing 
the obtained data with the results of calculations a conclusion has 
been drawn that calculated estimates are 2.5-3 times lower than ex- 
perimental ones. 


23906 (INIS-SU—61, pp 53- “ Gamma-quantum chan- 
neling in laminated structures. Vinetskii, V.L.; Faingol’d, 
M.I. 1979. (In Russian). NTIS us Sales Only), PC A07/ 
MF AOl1. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and — Bakuriani, USSR (Feb 1979). 

¢ phenomenon of the neutral particle (gamma-quanta) 

channeling in a laminated system (a stack of layers with different 
electron densities, where the corresponding refraction index serves 
as a potential) is considered. The examination is carried out in the 
framework of geometrical optics. A case is analyzed when the 
quantum wavelength is less than the atomic radius (lambda < ao). 
It is obtained that the maximum channeling angle is independent of 
the period of layers and for lambda=10~*-10-*° cm it amounts to 
10-*-10"*. The approximation under consideration can be applied 
for long-period systems, particularly, for amorphous media of light 
atoms, periodically doped with atoms of heavier elements (laminat- 
ed minerals, disordered alloys, polymers, some plastics and so on). 
Channeling in similar structures made of cylindrical layers is con- 
sidered. 


23907 th me pp 87- pe Penetration profiles of 
particles injected into the under channeling conditions. 
Rozhkov, V.V. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskii Inst.). 1980. (In Russian). NTIS (US Sales 
Only), PC A06/MF AO1. Order Number DE82780210. 

In Radiation > anes and radiation technology 

A new method o: culating profiles of cheaneled parricle 


implantation is proposed. The profile calculation by the method 
proposed requires only standard computer programs and, conse- 
quently, little of the computer time. An analytical expression has 
been obtained for profiles of the channelled particle implantation 
under some simplifying allowances, the value of the error due to 
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the allowances being estimated. An analytical formula is also ob- 
tained for the distribution function of dechanneling depths with 
taking account of deceleration of particles in a channel. 


23908 (KFTI—80-46, pp 49-50) Radiation of the chan- 
nelled particles on the non-uniformity of the crystal lattice. 
Vit'ko, V.L; Nasonov, N.N. 1980. (In Russian). NTIS (US 
Sales Only), PC A04/MF AOl. Order Number 
DE82780211. 

In Physical experiment technique. 

Spectral-angle distribution of bremsstrahlung radiation of the 
channelled particles is considered on impurity atoms. It is shown 
that angular distribution of the radiation can sufficiently differ from 
the one following from Bette-Heitler formules. Considered mecha- 
nism of radiation results in the intensity increase in the rigid range 
of the photon spectrum and permits to decrease the difference be- 
tween theoretical estimates and measured radiation intensity of 
channelled particles. Analysis of radiation spectral-angular charac- 
teristics permits to obtain the data on the character and properties 
of different heterogeneities in a crystal lattice. 


(KURRI-TR—191, pp 1-4) Diffuse reflection of 
vodiation from planar sca’ media. Ueno, S. (Kanazawa 
Inst. of Tech. (Japan)). 1979. (In Japanese). Dep. NTIS (US 
Sales Only). 

In Short-term study meeting on biological effects of high 
LET particle rays. 


23910 (ORNL/CSD/TM—164) Neutron cross-section li- 
braries in the AMPX master interface format for thermal and 
fast reactors. Bjerke, M.A.; Webster, C.C. (Oak Ridge Na- 
tional Lab., TN (USA); Union Carbide Corp., Oak Ridge, 
TN (USA). Nuclear Div.). Dec 1981. Contract W-7405- 
ENG-26. 36p. (ENDF—317). NTIS, PC A03/MF AO1. 
Order Number DE82005996. 

Neutron cross-section libraries in the AMPX master inter- 
face format have been created for three reactor types. Included are 
an 84-group library for use with light-water reactors, a 27-group li- 
brary for use with heavy-water CANDU reactors and a 126-group 
library for use with liquid metal fast breeder reactors. In general, 
ENDF/B data were used in the creation of these libraries, and the 
nuclides included in each library should be sufficient for most neu- 
tronic analyses of reactors of that type. Each library has been used 
successfully in fuel depletion calculations. 


23911 Fermi-density effect on the stopping power of me- 
tallic aluminium. Inokuti, M.; Smith, D.Y. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Physical Review 
[Section] B: Condensed Matter; 25: No. 1, 61 “66(1 Jan 1982). 
W-31-109-ENG-38. 

The density-effect correction 5 to the Bethe stopping-power 
formula for fast charged particles is evaluated for metallic alumi- 
num from the dielectric-response function ¢(E). The latter has been 
accurately determined over the entire range of excitation energy E 
by Shiles, Sasaki, Inokuti, and Smith through comprehensive analy- 
sis of all pertinent experimental data. The resulting values of 6 
(which is a function of the particle speed Bc) should be the most 
reliable to data. The present result agrees well with that of Stern- 
heimer, who used a simpler and less rigorous procedure, and thus 
corroborates the general view that 6 is insensitive to fine details of 
the behavior of €(E). We also present general remarks on the evalu- 
ation of 6 and on the analytic continuation of «(E) as a function of 
the complex energy E. 


23912 Deposited energy losses of high energy heavy ions 
in thin gas layers. Nagata, K. (Tamagawa Univ., Machida, 
Tokyo (Japan). Faculty of Engineering); Kikuchi, J.; Doke, 
T. (Waseda Univ., Tokyo (Japan). Science and ~~~ 
Research Lab.); Gruhn, C.R. (California Univ., keley 
(USA). Lawrence Berkeley Lab.). Nuclear Instruments and 
i in Physics Research; 188: No. 1, 217-222(1 Sep 
81 

Deposited energy losses have been measured for 450 MeV/n 
22C, 670 MeV/n Ne, 1.80 GeV/n “Ar, and 1.87 GeV/n "Fe 
passing through a proportional counter filled with 1.6 mg/cm? Ar 
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93% + CH, 7% gas mixture. The measured most probable energy 
losses are 3 to 14% smaller than those predicted by the Landau- 
Sternheimer theory. The shape of the distribution becomes more 
Gaussian as the atomic number of the particles increases under the 
Landau conition (K approx. equal to 0.01). The observed fwhm of 
56Fe distribution is (9.50 +- 0.11)%. This value is smaller than the 
theoretical Landau width of 24.6%, but is in agreement with the 
theoretical width of 8.37% for the deposited energy distribution in 
a thin absorber allowing for electron escape based on the formula- 
tion by Badhwar, Adams, et al. 


23913 Transport of 14 MeV and fission spectrum neutron 
through spheres: an aid to shielding design. Stelts, L.M.; 
Donaldson, S.; Povelites, J. (Los Alamos National Lab., 
NM (USA)). Nuclear Instruments and Methods in Physics 
Research; 187: No. 2/3, 483-488(15 Aug 1981). 

The energy spectra of neutrons leaking from spheres with 14 
MeV or fission sources at their centers have been calculated with a 
Monte Carlo neutron transport code as a function of spherical 
radius and material. These results can be used as a guide in the ini- 
tial design of shielding and collimation for experiments where d-t 
fusion or fission spectrum neutrons are involved. Materials investi- 
gated are: CHa, borated CHe, magnetite, Fe, Cu, W, Pb, and ***U. 


23914 Fiux-limited diffusion theory. Levermore, C.D.; 
Pomraning, G.C. (Lawrence Livermore National Labora- 
tory). yp ae we ical Journal; 248: No. 1, 321-334(15 Aug 
1981). W-7405-ENG-48. 

A diffusion theory for radiative transfer is derived which is 
naturally flux limited. ie., the magnitude of the flux can be no 
greater than the density times the maximum transport speed. Nu- 
merical comparisons with exact solutions of the equation of transfer 
indicate that this approximate theory is significantly more accurate 
than classical isotopic diffusion theory (the Eddington approxima- 
tion) and asymptotic diffusion theory. 
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REFER ALSO TO CITATION(S) 23157 


23915 Radiation protection in civil defence. Ahiborn, K. 
Koeln, Germany; Bundesverband fuer den Selbstschutz 
({nd]). 64p. 

The brochure contains the information given to the partici- 
pants of an advanced training course in civil defence, on the subject 
of radiation protection. The course was held by teachers of Bundes- 
verband fuer den Selbstschutz (BVS). 


23916 (JAERI-M—8769, pp 273-280) Biological applica- 
tion of the nuclear data. Kitao, K. (National Inst. of Radio- 
logical Sciences, Chiba (Japan)). Mar 1980. (In Japanese). 

S (US Sales Only), PC A1l3/MF A0O1. Order Number 
DE82780217. 

From Japanese Nuclear Data Committee nuclear data work- 
shop; Tokai-mura Ibaraki-ken, Japan (10 Dec 1979). 

The exposure rate constants and the specific gamma-ray con- 
stants calculated on the basis of the MEDLIST from ENSDF 
(Evaluated Nuclear Structure Data File) are presented as an exam- 
ple of the application of the nuclear structure data in the radiation 
dosimetry related with the radioactive nuclide. Some results of the 
present calculation have been compared to experimental and report- 
ed calculated values. 


23917 (ORNL/TM—8080) Seventh Personnel Dosimetry 
Intercomparison Study. Swaja, R.E.; Sims, C.S.; Greene, 
R.T. (Oak Ridge National Lab., TN (USA)). Dec 1981. 
Contract W-7405-ENG-26. 68p. NTIS, PC A04/MF AOl1. 
Order Number DE82004937. 

The Seventh Personnel Dosimetry Intercomparison Study 
was conducted March 31-April 10, 1981, at the Oak Ridge National 
Laboratory. Dosimeters from 34 participating agencies were mount- 
ed on anthropomorphic phantoms and exposed to a range of low- 
level dose equivalents (1.5-15.0mSv neutron and 0.1-2.8 mSv 
gamma) which could be encountered during routine personnel 
monitoring in mixed radiation fields. The Health Physics Research 
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Reactor, operating in the steady-state mode, served as the source of 
radiation for two equivalent sets of six separate exposures. Lucite 
and concrete shields along with the unshielded reactor provided 
three different neutron and gamma spectra for five of the exposures 
in each set. Results reported by the participating agencies showed 
that no single type of neutron dosimeter exhibited acceptable per- 
formance characteristics for all mixed-field environments encoun- 
tered in this study. Film, TLD, and TLD-albed dosimeters were 
found to be inadequate for neutron dose equivalent measurements 
when large numbers of slow neutrons are present unless significant 
corrections are made to measured results. Track dosimeters indicat- 
ed the least sensitivity to spectral characteristics, but did not always 
yield to the most accurate results. Gamma dose measurements 
showed that TLD-700 dosimeters produced significantly more ac- 
curate results than film dosimeters which tend to overestimate 
gamma doses in mixed radiation fields. 


23918 (UCID—19117) Status of measurements for radi- 
ation protection. Armantrout, G.A. (Lawrence Livermore 
National Lab., CA “es 4 Dec 1981. Contract W-7405- 
ENG-48. 20p. NTIS, PC A02/MF AOl. Order Number 
DE82006180. 

The Dose Equivalent Index (DEI) has been proposed as a 
dosimetric standard. We have considered the impact of the change 
on health physics instrumentation measurements and have evaluated 
the probable errors of representative instruments for measuring the 
DEI. Little change is found from earlier slab standards. A more im- 
portant consideration is the appropriateness of the use of the DEI 
as a dosimetric standard. The DEI may be satisfactory from a 
conservative viewpoint, but is not necessarily proportional to the 
true radiological risks involved. An alternate parameter (such as the 
1 cm depth dose equivalent for an isotropically irradiated 30 cm 
sphere as suggested by Kramer) may be more appropriate. 


23919 Unwanted pon and neutron radiation resulting 
from collimated photon beams with the body of ra- 
diotherapy patients. Ing, H.; Nelson, W.; Shore, R. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Medical Physics; 9: No. 1, 27-33(Jan 1982). 
EY 76-C-03-0515. 

Monte Carlo calculations have been made to determine the 
energies delivered by photons and neutrons to the human body irra- 
diated by collimated photon beams. The beams were monoenergetic 
and ranged from 100 keV to 40 MeV. The energy deposition in the 
body was sorted into two regions: inside and outside the irradiated 
volume. Most of the results obtained were for a beam size of 100 
cm? although some calculations were also made for 600 cm? beams. 
The effect of beam size on energy deposition in the two regions 
was investigated for Co gamma rays. Graphs are presented which 
give the integral doses delivered by neutrons and photons io the 
two regions for therapy beams of various energies. These graphs 
can be used to calculate the integral doses which are delivered 
inside and outside the treatment volume for photon spectra from 
most medical accelerators. Calculations of energy deposition were 
also made for the spectra from two particular accelerators. These 
were done using Monte Carlo as well as by simply “folding” the 
spectra into the results for monoenergetic photons. The results ob- 
tained by both methods were in good agreement and indicated that 
the integral doses deposited outside the treatment volume by neu- 
trons are more than two orders of magnitude smaller than those de- 
posited by scattered photons. 


23920 Unwanted radiation produced by leakage neutrons 
from medical electron accelerators. Ing, H.; Shore, R.A. 
(Stanford Linear Acceleration Center, Stanford University, 
Stanford, California 94305). Medical Physics; 9: No. 1, 34- 
36(Jan 1982). EY 76-C-03-0515. 

Monte Carlo calculations have been made to determine the 
energy delivered to a phantom by neutrons escaping from the head 
of a Varian Clinac 35 medical accelerator at an SSD of 1 m. The 
energy was sorted into two regions: inside and outside a volume 
defined by a circular beam of area 100 and 600 cm* For the two 
beam sizes, the energies outside the treatment volume were 12 and 
8.7 g-rad (per photon rad) respectively. Room scattering increased 





parameters for 

tion of depth in water using wall-less and walled counters. 
Varma, M.N. (Brookhaven National Lab., Upton, ae 
Some, J.W.; Kliauga, P.; Bond, V.P. Radiation Research; 88 
No. 3, 466-475(Dec 1981). Contract AC02-76CH00016. 

’Microdosimetric event size spectra (for simulated mean 
chord length of 0.66 4m) were measured using a cylindrical “wall- 
less” and a spherical walled proportional counter at primary photon 
energies of 660 and 1250 keV. These spectra were also measured in 
a water phantom (30 X 30 X 30 cm) at depths of 2, 5, and 10 cm. 
Heavily filtered 250-kVp X rays (providing a mean effective energy 
of 215 keV) and 60-keV (**Am) photons were also used to meas- 
ure the event size spectra in air and at depths of 2, 5, and 10 cm in 
water for a simulated site diameter of 1 ym using only the walled 
proportional counter. These measurements were compared with 
previously measured spectra for 60-, 660-, and 1250 keV primary 
photon energies. The differences between wall-less and walled 
measurements were studied. Mean chord length of 0.66 um was 
simulated either by Rossi-type tissue-equivalent (TE) or propane- 
base TE gas. The values of microdosimetric quantities Ybar/sub F/ 
and Ybar/sub D/ from these measurements were compared. Our 
results without a phantom (determined from measurements obtained 
with a walled counter) showed approximately 10-30% higher 
values for Ybar/sub F/ and Ybar/sub D/ than those determined 
from measurements obtained using the cylindrical wall-less counter. 
However, ratios of Ybar/sub F/(water)/Ybar/sub F/(air) and 
Ybar/sub D/(water)/Ybar/sub D/(air) were with +/-4% for both 
the wall-less and walled counter measurements. 
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REFER ALSO TO CITATION(S) 22576 


23922 (IS-M—347) Vibrational frequencies via frozen 
phonons. Harmon, B.N.; Weber, W.; Hamann, D.R. (Ames 
Lab., IA (USA); Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Angewandte Kern- 

physik 1; Bell Labs., Murray Hill, NJ (USA)). 1981. Con- 
tract W-7405- ENG-82. 4p. (CONF- 810872—5). NTIS, PC 
A02/MF A0O1. Order Number DE82006256. 

From International conference on phonon physics; Bloo- 
mington, IN, USA (30 Aug 1981). 

We have used a first principles linear combination of atomic 
orbitals (LCAO) method to calculate the total ground state energy 
for crystals of Si, Nb and Mo involving lattice distortions. From 
these calculations the equilibrium lattice constant, cohesive energy, 
and bulk modulus as well as the vibrational frequencies for selected 
phonons were determined. 


23923 (ITEF—S(1981), pp 2-6) Concentrational expan- 
sion in the theory of excitation migration in disordered lat- 
tices. Dzheparov, F.S.; Smelov, V.S.; Shestopal, V.E. 1981. 
(In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
Order Number DE82780225. 

From Conference on nuclear theory; Moscow, USSR (Jan - 
Jul 1980). 


23924 (LA-UR—81-3269) Davydov solitons on alpha- 
helix protein. Scott, A. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 6p. (CONF- 
820109—1). NTIS, PC A02/MF AOI. Order Number 
DE82002622. 

From 26. annual meeting of the Society for General Systems 
Research; Washington, DC, USA (5 Jan 1982). 

Some results are reported a numerical and theoretical 
study of solitons on alpha-helix protein. The threshold level of non- 
linearity for soliton formation is equal to the value obtained for this 
parameter from SCF calculations. Furthermore the soliton displays 
a spectrum of internal vibrations that is in agreement with recent 
laser-Raman measurements. 


ERA VOL. 7, NO. 8 / 2906 


23925 Sg py analysis by quench-echo techniques: 
Localization in an amorphous solid. Nagel, S.R.; Rahman, 
A.; Grest, G.S. “(The James Franck Institute and ag 
ment of Physics, The University of Chicago, Chicago, Illi 

nois 60637). Physical Review Letters; 47: No. 23, 1665-1668(7 
Dec 1981). 

A new technique is presented for investigating the normal 
modes of an amorphous solid with use of molecular-dynamics simu- 
lations. This method, based on the quench echo, can be used even 
in cases where the dynamical matrix is too large to be diagonalized. 
This technique has been applied to study the onset of localization in 
a Lennard-Jones frozen fluid. 


23926 Defect trapping of gas atoms in metals, Picraux, 
S.T. (Sandia National Labs., Albuquerque, NM (USA)). Nu- 
clear Instruments and Methods; 182: No. 183, 413-437(Apr- 
May 1981). 

From 2. international conference on ion beam modification 
of materials; Albany, NY, USA (14 - 18 Jul 1980). 

Ion implantation provides a way to controllably introduce 
both defects and gas atoms into metals. This paper reviews implan- 
tation studies of the trapping of hydrogen and helium by simple de- 
fects in metals. In particular, the increasingly strong evidence for 
the role of vacancies as trap centers is examined. Interpreted trap 
structures and binding energies are summarized. Related effects for 
lighter particles of elementary charge (muons) and heavier inert 
gases (Xe) are discussed. 


Pseudopotential calculations for ideal interfaces. 
ll M.L. (Univ. of California, Berkeley). pp 1-12 of Sur- 
faces and interfaces in ceramic and ceramic-metal systems. 
tise). Evans, A. (eds.). New York, NY; Plenum Press 
From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 
This paper surveys some modern calculations for interfaces. 
The systems discussed are ideal semiconductor surfaces (semicon- 
ductor-vacuum interfaces, s/v), Schottky barriers (semiconductor- 
metal interfaces, s/m), and heterojunctions (semiconductor-semicon- 
ductor interfaces, s/s). The calculations focus on the electronic 
properties which are calculated using a pseudopotential approach. 
The pseudopotential is the effective potential felt by valence elec- 
trons. The core electrons are assumed to be frozen and completely 
insensitive to the interface or even neighboring bulk atoms. This 
approximation simplifies the calculations significantly since the 
properties of the core electrons are not computed and the valence 
electrons can be treated as being nearly free electrons in a weak 
potential. Using this approach, a variety of properties of bulk solids 
have been investigated. 


23928 Nature and role of surface charge in ceramics. 
Munir, Z.A. (Univ. of California, Davis); Hirth, J.P. pp 23- 
34 of Surfaces and interfaces in ceramic and ceramic-metal 
systems. Pask, J.; Evans, A. (eds.). New York, NY; Plenum 
Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The existence of a charge at surfaces and interfaces has been 
explicitly and implicitly demonstrated by experimental investiga- 
tions. Of more concern, perhaps, is whether or not the existence of 
these charges alters in a significant way the surface-related proper- 
ties in ionic ceramics. These experimental issues are considered 
after a theoretical section in which we present a quantitative treat- 
ment of the origin and magnitude of surface charge in ionic crys- 
tals. The considerations carry over to some extent to semiconduct- 
ing crystals, but the covalent bonding and the dominant role of 
electronic defects greatly complicates the situation. Brief mention is 
made of some examples of these more intricate applications. 


23929 Use of photoemission with synchrotron radiation to 
probe surfaces on an atomic scale. Spicer, W.E. (Stanford 
Univ., CA). pp 51-69 of Surfaces and interfaces in ceramic 
and ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 
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From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The capabilities of synchrotron radiation are briefly re- 
viewed with an emphasis on applications to photoemission spectros- 
copy. The physics of photoemission is also briefly reviewed with 
emphasis on the importance of the escape length of the photo-ex- 
ecuted electron in determining the depth of material examined. 
Most of the text is utilized to demonstrate these techniques in the 
GaAs (110) - oxygen system and CuNi alloy - surface segregation 
studies. The relative importance of thermodynamic equilibrium and 
activation energies are discussed. 


23930 Interfaces between metals and ceramics. Klom mp, 
J.T.; Vrugt, P.J. (Philips Research Labs., Eindhoven, N 
erlands). pp 97-105 of Surfaces and interfaces in ceramic 
and ceramic-metal systems. Pask, J.; Evans, A. (eds.). New 
York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The interaction between metals and ceramics is discussed 
from a thermodynamic point of view. The types of interaction 
which can occur at the metal-ceramic interface are investigated 
using electromotive force measurements in the test cells: metal/ 
oxide melt/O2/platinum. Preliminary results indicate that oxidation 
reactions can be distinguished from redox reactions. 


23931 Interfacial energetics in metal-metal, metal-ceram- 
ic, a, and related solid-solid and liquid- 
solid systems. Murr, L.E. (New Mexico Inst. of Mining and 
Tech., Socorro). pp 107-119 of Surfaces and interfaces in 
ceramic and ceramic-metal systems. Pask, J.; Evans, A. 
(eds.). New York, NY; Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

Techniques for measuring interfacial energies in metal/metal 

and metal/ceramic systems utilizing primarily scanning and trans- 
mission electron microscopy to examine equilibrium geometries, in- 
cluding groove and contact angles, have been described. The adhe- 
sive energy or work of adhesion for a number of solid/solid and 
liquid/solid systems, as a function of temperature, has been meas- 
ured and summarized. Mercury test systems have been described 
for the elucidation of adhesive energy changes with alloying and 
other features of solid metal substrates. (MOW) 


23932 Adsorption of dispersants from nonaqueous solu- 
tions. Los E.S.; Robinson, L.M.; Cannon, W.R.; Bleier, 
A.; Bowen, H. K. (Massachusetts Inst. of Tech., Cambridge). 

121-136 of S and interfaces in ceramic and ceram- 
ic-metal systems. Pask, J.; Evans, A. (eds.). New York, NY; 
Plenum Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

The adsorption of Menhaden fish oil and glycerol trioleate 
from toluene solutions, onto the surfaces of oxide powders has been 
measured. The adsorption isotherms are presented and correlations 
between adsorption and dispersibility in these systems are made. 
The results indicate that as adsorption from solution increases so 
does the degree of dispersion in suspensions of alumina and ferrite 
powders. 


23933 Reaction interface in reduction. Chang, M.; De 
Jonghe, L.C. (Univ. of California, Berkeley). pp 137- 142 of 
Surfaces and interfaces in ceramic and ceramic-metal sys- 
tems. Pask, J.; Evans, A. (eds.). New York, NY; Plenum 
Press (1981). 

From 7. LLR/MMRD international symposium of interfaces 
in glass-metal systems; Berkeley, CA, USA (28 Jul 1980). 

When an oxide such as cobalt ferrite is reacted with hydro- 
gen, a porous metal scale will form topochemically from its surface. 
The pores in the metal scale permit the reducing gas to reach the 
reaction interface directly. At the pore bottoms the parent oxide is 
then destroyed by the reduction process, the oxygen is removed in 
the form of water vapor, and the cations that are produced at the 
pore bottoms are transported to the adjacent metal phase. The pur- 
pose of the present paper is to clarify the processes occurring at the 
metal/oxide reaction interface, and to determine which subpro- 
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cesses are most important in determining the interface reaction 
rates. 


23934 XI national conference on crystallography (invited 
talks). New Delhi, India; Indian National Science Academy 
(1981). vp. (CONF-800173—). 

From 11. national conference on crystallography; Calcutta, 
India (17 Jan a. 

Individual items from the conference were prepared sepa- 
rately for the data base. (GHT) 
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REFER ALSO TO CITATION(S) 22316, 22348, 22516, 22533, 22553 


23935 (INIS-SU—61, pp s20 Concentration depend- 
ence of the transition temperature of many-band 

tors having singularities on the Fermi surface. Zaitsev, R.O.; 
Pushkina, N.I. 1979. (In Russian). NTIS (US Sales Only), 
PC A07/MF AO1. Order Number DE82780223. 

From 7. Bakurianian school on radiation physics of metals 
and alloys; Bakuriani, USSR (Feb 1979). 

A multiband model of a superconducting transition is consid- 
ered. The superconducting transition temperature Tsub(s) is calcu- 
lated versus the impurity concentration. The existence of supercon- 
ductivity in an extremely narrow band is considered, when defects 
produce a random static field of elastic stresses. It is obtained that 
smearing the singularity on the Fermi surface depends slightly on 
the impurity concentration c; therefore Tsub(s) slightly depends on 
c. In ideal superconductors Tsub(s) increases drastically with 
purity. It is assumed that at the concentration c <<csub(o) it is 
possible to reveal an increase of Tsub(s) due to decrease in smear- 
ing singularities on the Fermi surface. 

23936 Influence of electron- — coupling on supercon- 
ducting contacts and the properties of 

metal (or semiconductor) Kresin, V.Z. (National Re- 
search for Computation in Chemistry, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 
94720). Physical Review [Section] B: Conde Matter; 25: 
No. 1, 157-170(1 Jan 1982). W-7405-ENG-48. 

Consideration of the proximity effect, electron-phonon cou- 
pling, and size-quantization results in peculiar behavior of the criti- 
cal temperature T/sub c/ of a contact containing superconducting 
and semimetal (or semiconductor) thin films. The method of ther- 
modynamic Green's functions is applied. The dependence of T/sub 
c/ on the thickness of the barrier is discussed. Size quantization 
leads to additional oscillations of T/sub c/ and to the possibility of 
observing peculiar charge-density waves. The experimental data are 
discussed. 


6570 Theoretical Physics 


23937 Three-particle distribution function of lattice gases. 
Johnson, E. (Chemistry Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37830). Journal of Chemical 
Physics; 716: No. 4, 2073-2079(15 Feb 1982). 

A variational method for determining the three-particle dis- 
tribution function of classical systems from the single-particle and 
pair distribution functions is used to treat one-dimensional nearest- 
neighbor interaction lattice gases. Apparently, no approximations 
were used to develop this method. Since the three-particle distribu- 
tion function of finite range interaction lattice gases can be deter- 
mined by using the transfer matrix method, the suitability of the 
variational method for determining three-particle distribution func- 
tions is examined. The results show that the variational method is 
successful. 


23938 Higher-order calculation in 1/N. Wijewardhana, 
L.C.R. (Center for Theoretical Physics, Laboratory for Nu- 
clear Science and Department of Physics, Massachusetts In- 
stitute of Technology, Cambridge, Massachusetts 02139). 
Physical Review [Section] D: Particles and Fields; 25: No. 2, 
583-586(15 Jan 1982). DE-AC02-76ER03069. 
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The ground-state energy of a quantum-mechanical system 
defined by the SU(N)-invariant Lagrangian Tr(1/2M?-V/sub N/ 
(M?)), where M is an N x N Hermitian matrix and V/sub N/(x*) 
scales as V/sub N/(x?) = NV(x?/N), has been evaluated to the 
leading order in 1/N. In this paper the next order is computed. 


23939 Layered synthetic microstructures as Bragg dif- 
Scotece Ser 2 cue Gall coleeus nnaeeias Gaal Gall oan 
dicted performance. Underwood, J.H.; Barbee, T.W. ">. 
ng ae Institute of Technology, Jet Propulsion Labora- 

, Pasadena, California 91109). Applied Optics; 20: No. 17, 
3027-3034(1 Sep 1981). 

Recent developments in thin film technology have made 
possible the construction of multilayered thin film structures that 
act as efficient Bragg diffractors for x rays and extreme ultraviolet 
(EUV) radiation. These structures (which we term layered synthet- 
ic microstructures or LSMs) are analogous to multilayers interfer- 
ence filters for the visible spectral region and have important poten- 
tial applications in many areas of x-ray/EUV instrumentation. In 
this paper the theory of x-ray diffraction by periodic structures is 
applied to LSMs, and approximate formulas for estimating their 
performance are presented. A more complete computation scheme 
based on optical multilayer theory is described, and it is shown 
that, by adjusting the refractive indices and thicknesses of the com- 
ponent layers, the diffracting properties may be tailored to specific 
applications. Finally, it is shown how the theory may be modified 
to take account of imperfections in the LSM structure and to com- 
pute the properties of nonperiodic structures. 


6580 Mathematical Physics 


23940 (LA-UR—81-3324) Dual spaces of differential lie 
Kupershmidt, B.A. (Los Alamos National Lab., 
NM (USA)). 1981. Contract W-7405-ENG-36. 9p. (CONF- 
8105134—1). NTIS, PC A02/MF AOl. Order Number 
DE82004336. 
From Lie algebras conference; New Brunswick, NJ, USA 
(29 May 1981). 
Portions of document are illegible. 


23941 (ORNL/CSD—88) Least squares adjustment of 
large-scale ic networks by orthogonal decomposition. 
George, J.A.; Golub, G.H.; Heath, M.T.; Plemmons, R.J. 
(Oak Ridge National Lab., TN (USA)). Nov 1981. Contract 
W-7405-ENG-26. 33p. NTIS, PC A03/MF AOl. Order 
Number DE82002253. 

This article reviews some recent developments in the solu- 
tion of large sparse least squares problems typical of those arising in 
geodetic adjustment problems. The new methods are distinguished 
by their use of orthogonal transformations which tend to improve 
numerical accuracy over the conventional approach based on the 
use of the normal equations. The adaptation of these new schemes 
to allow for the use of auxiliary storage and their extension to rank 
deficient problems are also described. 


70 FUSION ENERGY 
7001 Plasma Research 


—— ALSO TO CITATION(S) 23733, 24013, 24078, 24092, 24093, 24094, 


23942 yy apr Experimental studies of ion 
charge ion flux in plasmas. Final report 1 Oct 79- 
31 Dec 80. Silverman, J.; Koopman, D.W. (Maryland Univ., 
College Park (USA). Inst. for Physical Science and Tech- 
nology). Dec 1980. 36p. NTIS, PC A03/MF AOI. 

The broad purpose of this research has been to investigate 
the dynamics of flowing plasmas. Attention has been given to the 
processes which transfer momentum between interacting ion species 
in counterstreaming plasmas produced by laser irradiation of a solid 
target. This investigation has evolved from an examination of colli- 
sional interactions with conventional diagnostics to an extensive 
study of collisionless momentum transfer in magnetic fields using a 
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broad spectrum of diagnostics, including resonant optical tech- 
niques. 


23943 ———— Ignition of the beam-plasma- 
ae and its dependence on electron density. Memoran- 

dum report. Walker, D.N.; Szuszczewicz, E.P.; Lin, C.S. 
(Naval Research Lab., Washington, DC (USA)). 23 Jul 
1981. 29p. NTIS, PC A03/MF AOl. 

A cold electron beam, propagating through a weakly ionized 
plasma will, under proper conditions, produce a modified beam- 
plasma state known as the Beam-Plasma-Discharge (BDP). As the 
subject of a continuing series of experiments in a large facility 
chamber it was previously determined that the BPD had an abrupt 
ignition threshold as the beam current I sub B was increased at 
fixed beam energy. While a specific empirical relationship was es- 
tablished among the controlling parameters of beam current, energy 
and length as well as ambient pressure and magnetic field, a de- 
pendence of the BPD on plasma density of the from, omega sub p 
approximates omega sub c, was suggested. We have since conduct- 
ed a survey of various beam-plasma conditions covering beam cur- 
rents from 8 to 85 ma, beam energies from 0.8 to 2.0 keV and mag- 
netic fields at 0.9 and 1.5 gauss. This survey includes full determi- 
nations of radial profiles of electron density for each of the selected 
conditions from a low-density pre-BDP state to a strong 
BPD condition. At BPD threshold N sub e max was determined 
and omega sub p calculated as the density dependent threshold con- 
dition for BPD. The experimental results are shown to compare fa- 
vorably with a developing theoretical model that considers BPD to 
be triggered by electron plasma wave excitation of a beam-plasma 
instability. 


23944 (IPPJ—438, pp 86-91) Development of SMM wave 
laser scattering apparatus eae Se Sane ae wees a8 
turbulences in the tokamak plasma. Saito, T.; 

Yamashita, T.; Ikeda, M.; Nakamura, M. (Kyoto Univ. 
Sage. Dept. of Physics). 10 Jan 1980. NTIS (US Sales 
y), PC Al1l/MF AO1. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The SMM wave laser scattering apparatus has been devel- 
oped for the measurement of the waves and turbulences in the 
plasma. This apparatus will help greatly to clarify the physics of 
RF heating of the tokamak plasma. The present status of main parts 
of the apparatus, the SMM wave laser and the Schottky barrier 
diode mixer for the heterodyne receiver, are described. 


23945 (IPPJ—438, pp 115-120) Confinement of ohmic- 
plasmas 


and turbulent- heated in small high-field tokamak 
TRIAM-1, Toi, K.; Itoh, S.; Kawai, Y.; Hiraki, N.; Naka- 
mura, K. (Kyushu Univ., Fukuoka (Japan). Research Inst. 
for Applied Mechanics). 10 Jan 1980. NTIS (US Sales 
Only), PC Al11/MF AO1. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The high electron density plasma of average n sub(e) = 1 - 
2 x 10%*cm~* with high temperature (central electron temperature 
T sub(eo) asymptotically equals 400 eV and central ion temperature 
T sub(io) asymptotically equals 200 eV) is easily obtained by ohmic 
heating alone in TRIAM-1, which is a small (major radius R = 
25.4cm) high-field (B sub(t) = 40kG) tokamak. The turbulent heat- 
ing is carried out by application of pulsed toroidal electric field 
much higher than the Dreicer field. The bulk ions are efficiently 
heated up without deterioration of confinement properties. The 
decay time of the ion temperature raised by the heating pulse 
agrees well with the prediction by the neoclassical transport theory. 


23946 (IPPJ—438, pp 179-189) Plasma diagnostics for 
gamma-6 experiment. Ishii, K.; Kawabe, T.; Miyoshi, S. 
a ge Lg wud dae Inst. of Plasma Physics). 10 Jan 
les Only), PC All/MF AOl. Order 
Number D DE8S780213. 
From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 
A negative ion beam probe method is described as a diagnos- 
tics for plasma potential in tandem mirror experiment and is com- 
pared with other beam probe method. Experimental results on 





2909 / ERA VOL. 7, NO. 8 


plasma potential measurement by use of the gold negative ion beam 
extracted from an ion source of sputtering type are presented. 


23947 Barr. PP ——- Heavy ion beam probe 
for oor, measurement. Katsumata, I.; Sakai, Y.; Oshio, 
T. (Osaka City Univ. Ay . Research Inst. for Atomic 
Energy). ). 10 Jan 1980. NTIS ( “s Sales Only), PC All/MF 
er Number DES2780213 

From USSR-Japan joint seminar on plasma diagnostics; 

N J 13 Nov 1979 
— Ne Ae heavy Ha beam probe is developed for the 
plasma vain measurement. The probe can be installed in a 
vaccum vessel nearby a plasma to be measured. It consists of a high 
energy heavy (singly charged) ion beam source and a multi-grid 
type energy analyzer as a detector for doubly charged secondary 
ions. The beam source functions sufficiently well for the purpose in 
a rather strong magnetic field, up to 2 kG. In cross check experi- 
ments, the good agreement is obtained between the potential meas- 
urements with the present probe method and with a Langmuir 
probe within 10 volts in He test plasmas; n sub(e) >= 5 x 10*!/ 
cm’, T sub(e) -- 30 eV and a confining magnetic field -- 0.5 kG. 


23948 (IPPJ—438, rod fa 81- cE bi Seep Kee far- 
infrared CH;OH kamak plasma diagnos- 
tics. Yamanaka, Met Takeda, oa 2 Roe S. (Osaka Univ., 
Suita (Japan). Faculty of i neering). 10 Jan 1980. NTIS 
S Sales Only), PC Al11/MF AOl. Order Number 
DE82780213. 
From USSR-Japan joint seminar on plasma diagnostics; 
mm, tom (13 Nov 1979). 
twin optically-pumped far-infrared CHsOH laser has been 
pee»... for use in the plasma diagnostics. The anti-symmetric 
doublet due to the Raman-type resonant two-photon transition is 
reproducibly observed at 118.8 ym. It is shown that the Raman- 
type resonant two-photon transition is useful in order to get a few 
MHz phase modulation for the far-infrared laser interferometer. 
Some preliminary performances of this twin laser for the modulated 
interferometer are described. 


23949 oe pp 1- > Status of JT-60 diagnostics. 
Suzuki, Y. (Ja Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). 10 Jan 1980. NTIS 
(US Sales Only), PC All1/MF AOI. Order Number 
DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The diagnostics of JT-60, a large tokamak device of JAERI, 
is explained. In April, 1978, the fabrication of the JT-60 machine 
was started. The total completion of the JT-60 is expected in De- 
cember, 1983. After the completion of the JT-60, experiment will 
begin. The arrangement and instrumentation of diagnostic devices 
will be changed in accordance with the purpose of experiment. The 
diagnostic instruments for the JT-60 can be classified as follows. 
For phase-1 experiments (group A), the instruments are electromag- 
netic sensors, interferometers, a Thomson scattering system, spec- 
trometers, X-ray analysers, neutral particle analysers, boundary 
layer analysis equipments, and neutron counters. For advanced 
diagnostics (group B), FIR laser scattering, resonance scattering, 
fluctuation analysis, neutron measurements, and ion density distribu- 
tion measurements in respect to H, D, T and He are considered. An 
example of the design work is shown in a figure. The functions of 
diagnostics and data processing device in the execution of experi- 
ment are considered. The data processing system is composed of 
computers of three ranks. 


23950 (IPPJ—438, pp 9-21) Diagnostic complex of T-15. 
Orlinskii, D.V.; Stefanovsky, A. (I.V. Kurchatov Institute 
of Atomic Energy, Moscow (USSR)). 10 Jan 1980. NTIS 
(US Sales Only), All/MF AOl. Order Number 
DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The diagnostic complex of T-15 is described. From electro- 
magnetic measurements, plasma energy storage, heating power, 
plasma pressure, mean conductivity and q(a) can be calculated. The 
parameters of electrons are defined by submillimeter interferometry, 
laser scattering, and measurements of bremsstrahlung and cyclotron 


70 FUSION ENERGY 
7001 Plasma Research 


radiation. The temperature and density of hydrogen or deuterium 
ions will be measured with the help of active and passive corpuscu- 
lar methods, neutron emission and the doppler spread of impurity 
lines. Energy and partial balance and impurity behavior will be 
studied with bolometers. Plasma stability can be investigated. Suffi- 
cient information about plasma parameters may be obtained by 
electromagnetic method, 2-3 pyroelectric detectors, a 


and the intensity of impurity lines. Concerning plasma-wall interac- 
tion, only two diagnostics are considered, that is, Auger-station for 
measuring exposed sample surface composition and the resonance 
fluorescence of impurity atoms and ions near the wall. A data ac- 
quisition and analysis system was developed. 


23951 rm 22-26) ig 3 in Heliotron-E. 
10 Jan 1980. S US Sal Sales Only), PC All/MF AOl. 
Order Number DE DE#278021 3. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The diagnostic system for Heliotron-E is explained. Electron 
density is measured with a 2 mm microwave interferometer with 
five channels. For high density region, an FIR-laser interferometer 
is designed. Electron temperature is measured by ruby laser Thom- 
son scattering, soft X-ray energy analysis and cyclotron harmonic 
emission. The ruby laser Thomson scattering system consists of two 
laser oscillators and collecting optics. The soft X-ray PHA system 
is designed to count photons at 10°/sec in order to estimate elec- 
tron temperature every 10 msec time slice throughout discharge. 
The cyclotron harmonic emission measurement has advantage over 
the Thomson scattering. Ion temperature is estimated by the analy- 
sis of the charge exchange fast neutrals emitted from plasma. A 10- 
channel massresolving energy analyser was used for this measure- 
ment. The measurement of the doppler broadening of impurity ion 
lines is also useful for this purpose. The contents and locations of 
impurities are measured with a McPharson 2.2 m grazing incidence 
monochrometer. The data acquisition system is also provided. 


23952 (IPPJ—438, pp 27-35) Works on plasma 


I diagnos- 
Tereshin, V.I. (AN Uk- 
ij Inst.). 10 Jan 

AOl. Order 


tics in KhPTI, Pavlichenko, O.S.; 
rainskoj SSR, Kharkov. Fiziko-Tekhnich 
1980. NTIS (US Sales Only), PC All 
Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The main subjects of plasma diagnostic studies in Kharkov 
Physical Technical Institute are laser resonance fluorescence, IR 
and submillimeter laser interferometry and particle diagnostics. The 
development of laser resonance fluorescence method aims at solv- 
ing the problem in the measurement of the spatial distribution of 
hydrogen atoms and impurity atoms. As the results of analysis of 
resonance scattering, the following conclusions were obtained. The 
fluorescence signal is saturated at the value of saturation parameter 
larger than unity. Saturation is reached quite easily. At saturation, 
the fluorescence signal is proportional to the density of atoms. The 
lower limit of the hydrogen atoms detected is estimated. The analy- 
sis of the time behavior of fluorescence signal and saturation condi- 
tions for metal atoms was performed on the bases of simple three- 
level model. The development of the interferometric method for 
electron density measurement was connected with using the molec- 
ular lasers of submillimeter and infrared regions. The analysis of the 
energy spectra of neutral atoms emitted by plasma is a traditional 
method of ion temperature measurement, and a particle analyser 
was employed. The hydrogen target with atom density two-three 
orders higher than the hydrogen density of plasma in modern toka- 
maks is used for the local measurement of ion temperature. 


eto pp 36-49) Plasma diagnostics on 
JIPP T-II stellarator/tokamak. Fujita, J. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). 10 Jan 1980. NTIS (US 
Sales Only), PC All/MF AOl. Order Number 
DE82780213. 
From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 
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The new diagnostics for future use are dev: and will 
be tested by using the JIPP T-2 device. The JIPP T-2 is a hybrid 
device of stellarator and tokamak. The diagnostics used are more or 
less conventional. Four major experimental programs were carried 
out. Those are the feedback control of plasma position, the produc- 
tion of stable high density plasma, the additional heating of toka- 
mak plasma by neutral beam injection and lower hybrid heating, 
and the stellarator experiment. Electron cyclotron heating experi- 
ment and the study of plasma-wall interaction will start soon. Re- 
garding to the feedback control of plasma position, the measure- 
ment of exact plasma position is very important. A television 
camera system was developed to monitor the shape and position of 
plasma column visually. For the measurement of high density toka- 
mak plasma, a far-infrared laser interferometer has many advan- 
tages. As for the heating experiments, the most essential diagnostics 
are those for ion and electron temperatures. The Thomson scatter- 
ing is used for electron temperature measurement. A conventional 
fast neutral energy analyser is constructed for the measurement of 
ion temperature. In order to obtain the behavior of electron tem- 
perature resolved in relation to space and time, synchrotron radi- 
ation has been measured with a fast scanning Fourier spectrometer. 


23954 pking 50-74) Plasma diagnostics in To- 
kamaks on emission scattering of waves. 
Rozhdestvensky, V.V. (A.F. Ioffe-Institute of the USSR 
Academy of Science). 10 Jan 1980. NTIS (US Sales Only), 
PC A11/MF AO1. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan o Nov 1979). 

The aim of this report is to discuss the physical bases and 
possibilities of the method of plasma diagnostics and to consider 
some peculiarities and prospects of its application in troidal systems. 
The diagnostic possibilities are predicted by the theory and on the 
basis of the registration of the cyclotron emission in toroidal sys- 
tems. To determine the local electron temperature on black cyclo- 
tron layer emission, it is necessary to take into consideration a 
number of peculiarities, which can be conditionally divided into 
three groups. The first group includes the peculiarities of radiophy- 
sical type essential for the absolute measurement of cyclotron emis- 
sion power. The peculiarities connected with the emission propaga- 
tion in a metallic discharge chamber with plasma are in the second 
group. The third group contains the peculiarities produced by 
changing the emission properties of plasma. These three peculiar- 
ities are discussed in detail. Experiments on the scattering of elec- 
tromagnetic waves by plasma in the presence of a singular point are 
also described. The experiments are the valuable method of plasma 
diagnostics. The experimental conditions were chosen such that the 
hybrid resonance condition is satisfied for the probing waves in the 
investigated plasma. The results allowed to conclude that the en- 
hanced scattering of electromagnetic waves by ion-sound oscillation 
can be observed in the presence of a singular point. 


23955 poe | 75-80) Measurements of nonsta- 


. (Nagoya Univ. (Japan). Faculty of Engineer- 
ing). 10 Jan 1980. NTIS (US Sales Only), PC All/MF A0O1. 
Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Electromagnetic wave scattering from the density fluctu- 
ation in plasma has become widely recognized as a powerful tool 
for diagnosing the dynamic behaviour of microscopic instability in 
high temperature plasma. The scattered radiation from this fluctu- 
ation shows generally asymmetric spectral distribution with respect 
to the center frequency of incident waves, and the asymmetric dis- 
tribution shows up as a result of anisotropic density perturbation. 
Instead of the conventional heterodyne method or homodyne 
method to obtain asymmetric spectral distribution, the authors have 
developed a new homodyne method capable of distinguishing the 
upper and lower side bands of the scattered radiation from linear 
turbulently heated plasma. A fraction of incident power guided via 
a directional coupler in the new homodyne detection system is 
again split and fed into two branches which are made symmetric 
except that one of them has a 7/2 phase shifter. The experimental 
setup is also described. The strong density fluctuation was observed 
during a period from t = 0.47 p sec to 1.17 p sec. In the present 
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example, the whole observation period is divided into three subper- 
iods, each having a period of about 0.25 p sec. The power spectral 
distributions calculated for the three successive sub-periods are 
shown, including the density fluctuations propagating radially in 
the outward direction and in the opposite direction. 


23956 (IPPJ—438, pp 128-136) Role of impurity spectra 
in tokamak Mori, K. (Institute of Physical and 
Chemical Research, Wako, Saitama (Japan)). 10 Jan 1980. 
NTIS (US Sales Only), PC All/MF AO1. Order Number 
DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, fen (13 Nov 1979). 

In tokamak plasma, the radiative energy loss by heavy impu- 
rity ions has been severe problem. The observation of spectral line 
intensity and suitable modelling procedure yield the spatial distribu- 
tion of impurity ions in plasma. With the progressive elimination of 
heavy molybdenum, tungsten and gold, the influence of iron in to- 
kamak plasma increases. The spatial distribution of iron ions in to- 
kamak plasma can be predicted from the ionization potentials. The 
transport of impurity ions in tokamak plasma will be analyzed quan- 
titatively by the ionization balance calculation. In tokamak plasma 
of around 5 keV, there are helium-like FeXXV ions (IP = 8828 
eV) in the plasma core. The measurement of FeXXV ions provides 
informations on electron temperature and density. The line intensity 
ratios of resonance, intercombination and forbidden transition of 
helium-like ions are successfully utilized. The satellite lines of 
helium-like iron are useful for spectroscopic diagnostics. The Dopp- 
ler broadening of impurity ions has been used for the localized ob- 
servation of tokamak ion temperature. In future tokamaks of high 
temperature, iron ions will be completely ionized in plasma core, 
and higher Z elements can be used in place of iron. The spectral 
line classification of highly ionized ions is important. 


23957 (IPPJ—438, Vdd tag —_ optical diagnostics 
for the plasma focus. Korzha V.M. (USSR State Com- 
mittee of Atomic Energy, Moscow). 10 Jan 1980. NTIS (US 
Sales Only), PC Al1/MF AOl. Order Number 
DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Some aspects of studying plasma focus dynamics are report- 
ed. Particular efforts were made to develop an infrared (IR) diag- 
nostics. The plasma focus is formed in a discharge chamber, when 
shock waves and plasma sheath cumulate on the axis as a result of 
the break-down of filling gas by the application of high voltage. 
The current J was measured with a Rogovsky coil, and the voltage 
U was measured with a capacitor divider. The current derivative 
was measured with magnetic probes, and X-ray and neutron emis- 
sion intensities were measured with a plastic scintillator. The total 
neutron yield were measured by the activation method. The time- 
integrated soft X-ray pictures of plasma focus were taken with a 
pin-hole camera. The formation and disruption of plasma focus 
were studied by multi-picture speed photography. Laser interfero- 
metry was used to study the time-space distribution of plasma den- 
sity. For the study of turbulence phenomena in plasma focus, a new 
type IR detector was employed. The results of measurements sug- 
gest that there exists some superthermal radiation during the second 
compression of plasma focus, but it is not so strong. 


23958 (IPPJ—438, pp 162-169) Diagnostics of dense 
plasma focus by ruby laser holography. Yokoyama, M.; Ki- 
tagawa, Y.; Tsuda, I.; Yamada, Y.; Ishizaki, A. (Osaka Univ. 
(Japan)). 10 Jan 1980. NTIS (US Sales Only), PC All/MF 
AOl. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The holographic interferometry with 2 ns short pulse ruby 
laser was used to investigate the density evolution of dense plasma 
focus. The phase difference with focus plasma was recorded on ho- 
lographic films. The temporal variation of the profiles of radial 
electron density by the Abel inversion of holographic interfero- 
grams was obtained. The peak electron density and the density 
scale length are shown in a figure. The focussing phase of plasma 
focus was classified into five subphases, so-called compression 
phase, very dense phase, expanded phase, unstable phase and decay 
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phase. In the compression phase, the plasma was conic form, and 
was rapidly accelerated and moved downward. The very dense 
phase persists only for several ns. In the expanded phase, the 
plasma expanded rapidly under the electrode. In the unstable phase, 
the sausage instabilities developed rapidly and locally all over the 
plasma. In the decay phase, the plasma was turbulent. 


23959 (IPPJ—438, pp 197-200) Supersound plasma 
counter-streaming in’ and thermalization inside the 
open magnetic traps. Alipchenkov, V.M.; Bikmatov, R.G.; 
Goryacheva, N.V. (I.V. Kurchatov Institute of Atomic 
Energy, Moscow (USSR)). 10 Jan 1980. NTIS (US Sales 
Only), PC Al1/MF AO1. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Three cases of plasma stream collisions were investigated. 
The first one is dense stream in which the direct energy relaxation 
length 1 is much smaller than the characteristic size of a system L. 
The second is rarefied, that is, nearly collisionless streams. The 
third is collisionless streams. The computer simulation of the first 
case has been done. Upstream shock waves can be seen, following 
radial plasma expansion into outside magnetic field and oblique 
shock waves due to braking expanding plasma. The growth-time of 
the flute and Rayleigh-Tailor instabilities will be limited due to the 
plasma flow after direct shock waves. The three fluid model was 
used for the description of the collision of rarefied streams. The 
calculations show the acceleration of frontal stream part due to 
electron pressure, which appears in the first period of collision, 
when electrons are heated mainly. In the third case, the presence of 
the turbulent interaction of counterstreams can be counted on due 
to the two-stream instability of colliding plasma flows. 


23960 (IPPJ—438, pp 201-211) Collision of high energy 
plasma streams, Uyama, T.; Ohi, S.; Satomi, N.; Watanabe, 
K.; Goto, S. (Osaka Univ., Suita (Japan). Faculty of Engi- 
neering). 10 Jan 1980. NTIS (US Sales Only), PC All/MF 
AOl. er Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The collision process of two counter-streaming plasma has 
been studied by using the PIACE (Plasma Injection and Compres- 
sion Experiment) machine of various magnetic configuration. At 
first, a PLACE machine of linear configuration was used. The maxi- 
mum ion temperature of encountering plasma reached about 100 eV 
with the conversion efficiency of about 50 percent. Experiment on 
the collision of plasma streams with much larger relative velocity 
was carried out by using another machine (PIACE-L1). For the 
study of the plasma collision and the compression heating in a 
curved magnetic field, two different machines have been used, 
which are a sector machine (PIACE-S1) and a fully toroidal ma- 
chine (PIACE-T1). According to the results of the PIACE-L1 ex- 
periment, it was found that the efficiency of the energy conversion 
depended on the intensity of the guiding magnetic field instead of 
the velocity of the plasma stream. In the PIACE-S1 experiment, it 
can be suggested that the efficient conversion of the translational 
energy of plasma stream into the perpendicular energy is carried 
out in a curved magnetic field. The PIACE-T1 experiment showed 
the expansion of plasma column after the collision of two plasma 
streams. High beta plasma covers almost all the space. 


23961 (IPPJ-AM—13, pp 7-13) International programme 
of atomic and molecular data for fusion. Katsonis, K.; Smith, 
F.J. (International Atomic Energy a , Vienna (Aus- 
tria). Nuclear Data Section). 1980. S Sales Only), 
PC A05/MF A0O1. Order Number DE82780208. 
Borer Nagoya seminar on atomic processes in fusion plas- 
agoya, Japan (5 Sep 1979). 
¢ international programme of atomic and molecular data 
for fusion has been organized after the Meeting at Culham in No- 
vember, 1976. The initial tasks of the Atomic and Molecular Data 
Unit were the compilation, publication and distribution of quarterly 
bulletins, the creation and publication of an international index of 
references to atomic collision data, and the formulation of a 
common system for the exchange of bibliographic and numerical 
atomic and molecular (A and M) data among existing or planned A 
and M data centers. The Bulletins have been published regularly, 
and mailed to more than 750 scientists, laboratories or libraries. The 


preparation of the Bibliographic Index to Atomic i 
has been a big part of the effort of the A and M Data Unit. 


classes. All relevant atoms and molecules and their ions are includ- 
ed in these classes. The data to be accepted as relevant to fusion are 
tabulated. 


23962 aaliyah ee 14-22) diagnostics 
of hot plasma. Afrosimov, V.V.; Petrov, M.P. (AN SSSR, 
Lenin . AF. Ioffe Physico-Technical Inst.). 1980. NTIS 
(US les Only), PC AO5/MF AOl. Order Number 
DE82780208. 

From i seminar on atomic processes in fusion plas- 


mas; Nagoya, (5 Sep 1979). 
Se oe Singotstic o the most effective way to study 


the ion components of plasma, and especially hydrogen ions and 
atoms. Among the corpuscular diagnostics methods, the most 
widely used ones are those based on the analysis of neutral hydro- 
gen atoms. Two important problems can be solved by the analysis 
of the atoms emitted by plasma. Those are the determination of ion 
temperature using the energy distribution of these atoms, and the 
elucidation of mass and energy balance of the ion components and 
the determination of the role of different channels in plasma ion 
energy-losses. A typical example of the energy spectra of atoms is 
shown in a figure. The energy spectrum of hydrogen atoms in 
plasma is closely connected with the spectrum of protons. An atom 
formed in the resonant charge exchange has the same magnitude 
and direction of velocity as a primary plasma proton. Measurement 
of the time-dependence of atom flux gives information about ion 
temperature change during the discharge in plasma installations. 
The general regularity of the ohmic heating of hydrogen ions in 
Tokamaks has been studied, using the corpuscular diagnostics. The 
corpuscular diagnostics is the only method of observing and study- 
ing locally trapped particles. The behavior of these components of 
plasma can be investigated, using the anisotropy of atom flux ob- 
tained from passive corpuscular diagnostics measurement. The sim- 
plest type of the active corpuscular diagnostics is the neutral beam- 
probing of plasma. The concentration and energy distribution of 
hydrogen atoms, and local ion temperature distribution were ob- 
tained. 


23963 (IPPJ-AM—13, 23-27) Plasma diagnostics on 
JIPP T-II tokamak. Fujita, ta, (Na; — Univ. (Japan). Any 
of Plasma Physics). 1980. NTIS (US Sales Oaly), PC A05/ 
MF AO1. Order Number DE82780208. 

From Nagoya seminar on atomic processes in fusion plas- 
mas; Ni Ja 5 1979 

Detailed mo oan ney of oxygen ions in JIPP T-2 to- 
kamak has revealed the remarkable rearrangement of the ionization 
states of oxygen. The line radiations from oxygen ions are strongly 
enhanced due to the recombination processes. The JIPP T-2 is a 
hybrid device of tokamak and stellarator. The typical curves of 
loop voltage, plasma current, line-averaged electron density and 
electron temperature were obtained for the case of strong gas puff- 
ing after the discharge reaches steady state. The electron density 
certainly went up to as high as 5 x 10"*/cm®, but the cooling of 
plasma edge by neutral gas caused the shrinkage of plasma column 
and resulted in the distruption. The rearrangement of the charge 
state of oxygen and the strong emission from oxygen ions in lower 
ionization states were observed. For the discussion, the rate equa- 
tions have been solved in order to estimate the effect caused by the 
recombination from O®% in the peripheral region of plasma. An- 
other interesting interaction of hot plasma with neutral gas has been 
found in the TPD-1 device. High density helium plasma was pro- 
duced steadily, and streamed out into the plasma region. The third 
example of hot plasma-neutral interaction is a neutral beam probe. 
The neutral lithium beam probe has been developed to obtain local 
electron density or its fluctuation. 


23964 (IPPJ-AM—13, pp 38-43) Impurity radiation 
losses in fusion plasmas. Post, D.E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). 1980. NTIS (US Sales Only), 
PC A05/MF AO1. Order Number DE82780208. 
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From Nagoya seminar on atomic processes in fusion plas- 
; Ni J 5 1979). 

aes Ne ane tae trief history of the stomic physics 
calculation which is relevant to fusion reactor technology, and the 
relevant atomic processes are outlined. The impurities in plasma 
have two primary harmful effects. The first is that they lose energy 
by line radiation and bremsstrahlung. The second is that they con- 
tribute extra electrons. High Z impurities are worse than low Z 
ones. The third effect is that they can radiate energy from the edge. 
In the early calculation of impurity radiation, only the systems with 
a few electrons were considered, but the importance of nonequili- 
brium effects was recognized. The power loss calculations have dif- 
ferent requirements from spectroscopy. First, the distribution of 
ionic states must be determined from recombination and ionization 
rate. Then, the radiation from each state must be determined. Colli- 
sional ionization was calculated. The effect of the dielectronic re- 
combination on radiation can be estimated for fusion reactors by 
balancing the alpha heating with radiation losses and transport 
losses. The estimation shows that the very small amount of tungsten 
can prevent ignition. The charge transfer recombination rate is typi- 
cally greater than the radiative recombination rate and less than the 
dielectric rate, therefore it is primarily important for the fully 
stripped to carbon-like states. The future work in radiation losses 
will be impurity control. 


23965 (JAERI-M—8971, pp 61-69) Impurity experiments 
on JIPP T-II. Noda, N.; ota, K.; Sato, K.; Fujita, J. 
are Univ. (Japan). Inst. of Plasma Physics). Aug 1980. 

S (US Sales y), PC A16/MF AOl. Order Number 
DE82780209. 


From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, i, Japan (17 Mar 1980). _ ; 
impurity viors in a fusion reactor have been investi- 
gated. The JIPP T-2 has the limiters of two types, both made of 
molybdenum. The wave forms of line radiations Mo 1 and Mo 2 in 
the case with the second current rise were studied. These waves 
were observed with a visible spectrometer through a port situated 
in the vicinity of the diaphragm limiter. The time behavior of the 
radiation intensity from molybdenum was consistent with the expla- 
nation that an origin of limiter-material impurity is the sputtering 
by impurity ions and the generation rate rises with peripheral elec- 
tron temperature. The time behaviors of radiations Fe 15 and Fe 16 
were observed. The intensity increased after the gas-puffing with 
the second current rise. The increase may be due to the increase of 
fast neutral flux in the gas-puffing region. The time variation of the 
radiation from oxygen ions showed the increase by the factor of 3 
in the case with the second current rise. The oxygen influx rises at 
the high density plateau. The increase of the influx may be ex- 
plained as a result of charge-exchange neutral flux enhanced in the 
gas-puffing section. In the transient phase of density rise, the signifi- 
cant enhancement of the radiation from oxygen in lower ionization 
state was seen. This is not related to influx rate but to the recom- 
bination process caused by the lowering of temperature and the in- 
crease of density. 


23966 (JAERI-M—8971, pp 207-211) Analysis of impu- 
rity and a-particle recyclings in a tokamak with parti- 
cle balance equations. Kawamura, T.; Miy A. (Nagoya 
Univ. (J ). Inst. of Plasma Physics); Okamoto, K. Aug 
1980. S (US Sales Only), PC Al6/MF AOl. Order 
Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and inv control; Tokai, Ibaraki, Japan (17 Mar 1980). 

tationary concentration of impurities and a-particles in a 

Tokamak fusion plasma is investigated on the basis of the particle 
balance model. The relations between some system parameters and 
the fractions of impurities and a-particles relative to the fuel ions 
are calculated and the effects of the limiter on plasma contamina- 
tion are analysed. 


23967 (JAERI-M—8971, pp 31-55) ORNL impurity 
study program. ~~ y, R.A. (Oak Ridge National Lab., 
TN (USA)). Aug 1980. NTIS (US Sales Only), PC A16/ 
MF AO1. Order Number DE82780209. 
From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, J 17 Mar 1980). 
ORNL Impurity Study Au nah aims at ~ . a the 
amount of impurities in plasma, and minimizing the effect of those 


ERA VOL. 7,NO.8/ 2912 


that do enter the plasma. The program has coordinated the efforts 
for four main task areas, in-situ measurements, the development of 
new diagnostics, plasma/material simulation experiments, and basic 
studies on plasma/material interactions. The Impurity Study Ex- 
periment (ISX) and the ELMO Bumpy Torus (EBT) serve as test- 
beds. Both laboratory and in-situ tokamak studies of unipolar arcing 
as impurity introduction mechanism have been accomplished. Hy- 
drogen recycle is being studied in the ISX-B and with a laboratory 
simulator. It appears that the recombination of atomic hydrogen to 
molecules is the rate limiting step in the recycle. Impurity produc- 
tion and the distribution of hydrogen species in neutral beam injec- 
tors (NBI) have been measured by exposing silicon crystal samples 
to beam pulses, and analysing them by nuclear microanalysis and 
secondary ion mass spectroscopy (SIMS) techniques. The prelimi- 
nary results have shown that oxygen is the major atomic impurity. 
The SIMS analysis is used to determine the depth profiles of im- 
planted hydrogen. New studies were started that will utilize new 
diagnostic capability. A UHV transfer system is implemented to 
study hydrogen saturation effects and others. Coated limiters have 
been tested in the ISX-B for ohmically heated discharge. 


23968 (JAERI-M—8971, pp 70-75) Monitoring of radi- 
ation power from HYBTOK-1 plasma with microchannel 


Hayashi, K.; Takamura, S.; Okuda, T. (Nagoya Univ. 
(Japan). Faculty m Engineering). Aug 1980. 


IS (US 
Sales Only), Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

A study on the impurity transport in HYBTOK-1 plasma has 
been made with a visible spectrometer, and compared with comput- 
er simulation. The purposes of this study are to measure the radi- 
ation power from plasma, and to test the performance of a micro- 
channel plate (MCP) under the practical environment. The radi- 
ation power from impurities was measured by using phototubes and 
an MCP. One turn voltage, plasma current, the horizontal displace- 
ment of the current center and the output signal of the MCP were 
measured. The total radiation power from plasma was about 200 to 
400 W. Two additional experiments were performed. The measure- 
ment of the radiation power of visible radiation and the measure- 
ment of the radiation power in vacuum ultraviolet and far ultravio- 
let regions. The visible radiation power was negligibly small as 
compared with short wave length emission. The space and time 
evolution of the emission coefficient was computed with the one- 
dimensional simulation code. The transport of the impurities was 
computed by taking both the neoclassical diffusion in Pfirsch- 
Schlueter region and the successive ionization-recombination proc- 
ess into account. There was no trouble in using an MCP. 


Al6/MF_  AOl. 


23969 (JAERI-M—8971, pp 81-99) DIVA experiments, 
(2). ‘ys S. Gapan Atomic Energy Research Inst., 
Tokai, i. Tokai Research Establishment). Aug 1980. 
NTIS (US Sales Only), PC Al6/MF A011. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

Summary of the study on the boundary plasma of a tokamak 
device is presented. The impurity production and impurity trans- 
port obtained in the DIVA tokamak are discussed. The computer 
simulation was performed. The application of the results to a large 
fusion device is discussed. The simultaneous measurements of local 
heat fluxes, electron temperature and the current onto a thermo- 
couple probe located in the scrape-off layer of DIVA plasma were 
made. The sheath formation is still true in an actual tokamak. The 
relation between the main parameters of main plasma and boundary 
plasma is given. The study on impurity sources gives the results 
that evaporation occurs only when heat concentration unsuccessful- 
ly arises, arcing is observed in surface conditioning phase and 
during the period of unstable plasma operation, and ion sputtering 
is dominant in normal tokamak discharge. As the results of comput- 
er simulation, it is shown that the radial diffusion is well described 
with neoclassical diffusion superimposed by anomalous diffusion. In 
a large device, two categories of discharge are proposed, such as 
hot boundary and cold boundary. 
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23970 (JAERI-M—8971, pp 194-200) Numerical simula- 
tion of impurity transport in tokamaks, Amano, T. (Osaka 
Univ., Suita (Japan). Faculty of eering). Aug 1980. 
NTIS (US Sales Only), PC Al6/MF AOl1. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

numerical simulation of impurity transport was made to 

understand the impurity behaviors in tokamak plasma. In the impu- 
rity transport simulation code, the coupled rate and diffusion equa- 
tions for impurity ions were solved. The Hirshman’s calculation 
was adopted. In the T-4 tokamak, neutral argon atoms were inject- 
ed into helium plasma, and the several line radiations of argon were 
measured. Assuming the coronal equilibrium for oxygen ions, the 
profile of Ar 16* lines was estimated, and the results were com- 
pared with the experimental ones. The neoclassical diffusion plus 
small anomalous diffusion contributes to the flattening of Ar 16* 
distribution near the center, leading to the peaking of the lines. The 
time behaviors of experimental and computed Ar 15* and Ar 16* 
lines were compared with each other. The neoclassical plus anoma- 
lous diffusion explains the quick rise and the subsequent saturation 
of the experimental profiles. In the JIPP T-2 tokamak experiment, 
the resonance lines of oxygen ions were observed by a 2 m grazing 
incidence spectrometer. The spatial profiles of 0 4, 0 5 and 0 6 lines 
were measured in the UV region. The radial behaviors of these 
lines were numerically investigated by means of the impurity trans- 
port code. The neoclassical transport with anomalous diffusion 
gave the improved numerical results. 


23971 (JAERI-M—8971, pp men ag Conte of U.S. 
program on plasma/material ‘interaction. +. ~* y, R.A. (Oak 
Ridge National Lab., TN (USA)). Aug 1980. NTIS (US 
Sales Only), PC Al6/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

paper gives brief review of the studies done by the 

workshops on plasma-material interaction. The workshops are the 
first wall coating workshop, the workshop on the arcing phenom- 
ena in fusion devices, the workshop on the new diagnostics related 
to impurity release, the workshop on the sputtering caused by 
plasma (neutral beam) - surface interaction, and the workshop on 
hydrogen recycling. The coating program is described in the ac- 
companying Paper. The workshop on arcing phenomena was orga- 
nized to review the present status of the understanding on arcing 
phenomena as it relates to confinement devices, to determine what 
information is needed to suppress arcing, and to define both labora- 
tory and in-situ experiments which can lead to the reduction of im- 
purities in the plasma caused by arcing. The objectives of the sput- 
tering workshop are that comparison of the existing data with the 
data needs derived from the knowledge of fluxes to first wall, limit- 
ers and divertor targets should identify the areas for further study, 
and to produce the compilation of the useful data. The objectives 
for the workshop on new diagnostics are to publicize the need for 
developing experimental techniques to study the questions of impu- 
rity generation and transport, to provide a public forum where sev- 
eral new approaches, including fluorescence spectroscopy, infrared 
photometry and surface analytic techniques, could have their rela- 
tive advantages, and to arrive at concensus as to what questions re- 
lated to impurity release were of critical importance. The workshop 
on hydrogen recycling presented the area that requires further at- 
tention. 


23972 (PPPL—1842) Stability of drift waves with the in- 
tegral eigenmode equation. Chen, L.; Ke, F.J.; Xu, M.J.; 
Tsai, S.T.; Lee, Y.C.; Antonsen, T.M. Jr. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Nov 1981. Contract 
AC02-76CH03073. 20p. NTIS, PC A02/MF AOl. Order 
Number DE82004733. 

An analytical theory on the stability properties of drift-wave 
eigenmodes in a slab plasma with finite magnetic shear is presented. 
The corresponding eigenmode equation is the integral equation first 
given by Coppi, Rosenbluth, and Sagdeev (1967) and rederived 
here, in a relatively simpler fashion, via the gyrokinetic equation. It 
is then proved that the universal drift-wave eigenmodes remain ab- 
solutely stable and finite electron temperature gradients do not alter 
the stability. 


23973 


beam- 
report. (TR Systems Group, 
Beach, CA (USA)). Nov 1981. Contract AC03- iER52071. 
3lp. NTIS, PC A03/MF A0O1. Order Number DE82004193. 
The key design issues driving the selection of a plasma gen- 
eration method are discussed. The main programmatic issue in 
source selection was ease of implementation on existing and 
planned neutral beam systems. The two source concepts selected 
for detailed consideration, one employing electron cyclotron heat- 
ing at microwave frequencies and one employing radio frequency 
induction heating, are described. Preliminary RFI hydrogen dis- 
charge experiments in a geometry suitable for neutral beam system 
application are described. 


23974 (UCRL—85440) Computational problems in mag- 
netic fusion research. Killeen, J. (Lawrence Livermore Na- 
tional Lab., CA (USA)). 31 Aug 1981. Contract W-7405- 
ENG-48. . (CONF-8108104—1). NTIS, PC A02/MF 
A011. Order Number DE82006175. 

From 10. IFIP conference on system modeling and optimiz- 
ation; New York, NY, USA (31 Aug 1981). 

Numerical calculations have had an important role in fusion 
research since its beginning, but the application of computers to 
plasma physics has advanced rapidly in the last few years. One 
reason for this is the increasing sophistication of the mathematical 
models of plasma behavior, and another is the increased speed and 
memory of the computers which made it reasonable to consider nu- 
merical simulation of fusion devices. The behavior of a plasma is 
simulated by a variety of numerical models. Some models used for 
short times give detailed knowledge of the plasma on a microscopic 
scale, while other models used for much longer times compute 
macroscopic properties of the plasma dynamics. The computer 
models used in fusion research are surveyed. One of the most active 
areas of research is in time-dependent, three-dimensional, resistive 
magnetohydrodynamic models. These codes are reviewed briefly. 


23975 (UCRL—86811) Simulation of multi-frequency 


ECRH. Rognlien, T.D. (Lawrence Livermore National 
Lab., CA (USA)). 23 Nov 1981. Contract W-7405-ENG-48. 
15p. (CONF-811203—3). NTIS, PC A02/MF A0Ol. Order 
Number DE82004380. 

From 2. workshop on hot electron ring physics; San Diego, 
CA, USA (1 Dec 1981). 

We use a test particle simulation code to investigate electron 
cyclotron heating in a magnetic mirror well. A comparison is made 
between heating with one frequency and heating with two closely 
spaced frequencies. The code follows electron orbits in the pres- 
ence of one or two monochromatic ECRH waves using guiding 
center equations and an equation for the electron gyrophase. Cou- 
lomb collisions with electrons and ions are simulated as a Monte 
Carlo scattering process. We find for the parameters of SM-1 that 
at the fundamental resonance the heating rate, or velocity rf diffu- 
sion coefficient, begins to decrease significantly from the quasilinear 
value for €/sub e/ = 10 keV due to superadiabatic effects. As sug- 
gested by Howard et al., using multiple frequencies pushes the su- 
peradiabatic boundary to higher energies. For a given energy, the 
optimum frequency separations for two frequencies are those which 
cause the axial bounce resonances to interlace; i.e., odd multiples of 
the bounce frequency, w/sub b/. This interlacing increases the 
chance of resonance overlap and thus stochasticity. If the frequen- 
cy difference is equal to an even multiple of w/sub b/, the diffusion 
coefficient returns to near its one frequency value. More generally, 
for more than two frequencies one should choose the frequency 
separation such that the bounce resonances interlace evenly. De- 
tailed calculations are presented for SM-1 parameters. 


23976 (UCRL—86826) Fokker-Planck calculations of 
electron cyclotron resonant heating (ECRH) in mirror geome- 
try. Stallard, B.W.; Matsuda, Y.; Nevins, W.M. (Lawrence 
Livermore National Lab., CA (USA)). 25 Nov 1981. Con- 
tract W-7405-ENG-48. 15p. (CONF-811203—2). NTIS, PC 
A02/MF AO1. Order Number DE82004388. 

From 2. workshop on hot electron ring physics; San Diego, 
CA, USA (1 Dec 1981). 





A time dependent, bounce-averaged Fokker-Planck code, 
with quasi-linear diffusion at fundamental and second harmonic fre- 
quencies, has been used to study cold plasma trapping and heating 
of hot electrons in mirror geometry. Both electron-electron and 
electron-ion Coulomb collisions are included. The code can model 
either cavity heating (electric field throughout cavity as in EBT) or 
beam controlled heating (electric field spatially restricted as in the 

TMX-Upgrade tandem mirror). The heating method has implica- 
tions for the equilibrium energy and anisotropy of the hot electrons. 
In TMX-Upgrade, off-midplane heating at the second harmonic in 
the thermal barrier is planned as a means to control anisotropy (T/ 
sub parallel//T/sub perpendicular/. By spatially limiting (limit in 
B) the microwave beam and with strong single-pass absorption, the 
mean hot electron energy may also be controlled since the heating 
rate decreases at high energy due to the relativistic mass shift of the 
resonance to higher magnetic field. 


23977 Techniques for producing uniform linear filamen- 
tary laser sparks. Schmieder, R.W. (Sandia National Labo- 
ratories, Livermore, California 94550). Journal of Applied 
Physics; 53: No. 2, 878-885(Feb 1982). 

Experimental techniques are discussed for producing uniform 
linear filamentary laser sparks suitable for use as an imaging probe 
of nonuniform gases and other applications. A new technique is de- 
scribed which is based on controlling the laser flux as the break- 
down front propagates through a focus. Several methods of initiat- 
ing the filaments are described. 


23978 Comments on ‘’Time-symmetric, approximately rel- 
ativistic particle interactions and radiation’. Jones, R.D 
(Applied Theoretical Physics Division, Los Alamos Nation- 
al ratory, University of California, Los Alamos, New 
Mexico 87545). Physical Review [Section] D: Particles and 
Fields; 25: No. 2, 591-592(15 Jan 1982). 

It is argued that recent conclusions concerning the Cerenkov 
effect in a slightly relativistic plasma are incorrect. It is shown that 
the error resides in the use of the Darwin Hamiltonian to describe 
interactions in the medium. When the modifications to the Darwin 
Hamiltonian by the medium are taken into account, the reported 


effect disappears. 


23979 Hard—x-ray measurements of 10.6-.m laser-irra- 
diated targets. Priedhorsky, W.; Lier, D.; Day, R.; Gerke, 
D. (University of California, Los Alamos National Labora- 
tory, Los Alamos, New Mexico 87545). Physical Review Let- 
ters; 47: No. 23, 1661-1664(7 Dec 1981). 

The first measurements of high-energy x-ray emission 
(hv~30—300 keV) by high-Z microballoon targets irradiated at 5 x 
10** <phi<2 x 10** W/cm? by 10.6-m laser light are reported. An 
exponential spectrum with a slope kT/sub H/~250 keV provides 
the best fit to spectrometer data at phi/sub 1/ = 10'* W/cm? The 
hard—x-ray yield indicates that a substantial fraction, probably be- 
tween 10% and 100%, of the absorbed laser energy is converted to 
hot electrons. The slope kT/sub H/ is proportional to the fastest 
ion energy. 


23980 Line shapes of lithium-like ions emitted from plas- 
mas. Lee, R.W.; Matthews, D.L.; Scofield, J. (California 
Univ., Livermore SA). Lawrence Livermore National 
Lab.). Journal of Physics B: Atomic and Molecular Physics; 
14: No. 17, 3079-3089(14 Sep 1981). 

The calculation of the spectral line broadening of lithium- 
like ions is presented. The motivation for these calculations is to 
extend present theoretical calculations to more complex atomic 
structures and provide further diagnostic possibilities. The profiles 
of Li I, Ti XX and Br XXXIII are shown as a representative sam- 
pling of the possible effects which can occur. The calculations are 
performed for all level 2 to level 3 and 4 transitions, with dipole- 
forbidden and overlapping components fully taken into account. 


23981 Neoclassical in . by wave-heated Neo ad 
torus. Campbell, R.B.; uba, R.J.; Kammash, T. (Mc- 
Donnell Douglas St. Pete” MO (USA)). Nuclear 
Fusion; 21: No. 7, 843- 


57(Jul 1981). 
Neoclassical coefficients for ions in the core 


transport 
plasma of a bumpy torus are calculated analytically in the interme- 
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diate collisionality ‘plateau’ regime of operation, including the ef- 
fects of a distortion in the ion velocity distribution function due to 
applied fast-wave heating. Two new transport coefficients have 
been identified in this regime which are proportional to the radial 
gradient of the magnetic field and the radial gradient of the heat- 
ing-wave electric field. The effects of heating at both the funda- 
mental and the second harmonic of the ion gyrofrequency are con- 
sidered. These coefficients are incorporated into a spatially aver- 
aged fluid transport model which simulates majority ion heating. 
Self-consistent power balance solutions for an ion-heated bumpy 
torus are obtained by using these coefficients and are compared 
with the solutions using ion transport coefficients which ignore 
wave-heating modifications. A major conclusion from this work is 
that the introduction of fast-wave heating in a bumpy torus has no 
deleterious effects on the neoclassical transport of particles or 
energy. 


23982 In-situ solid hydrogen pellet its in Doub- 
let ITI. Marcus, F.B.; Baker, D.R.; Luxon, J.L. (General 
Atomic Co., San _ » CA (USA)). Nuclear Fusion; 21: 
No. 7, 859-870(Tul 1981). 

its are described in which a 2-mm-diameter cylin- 
drical pellet of solid hydrogen is injected at low velocity to the 
centre of the upper half of the Doublet III tokamak, immediately 
before initiation of the plasma discharge. The pellet ablates in 6-9 
ms and increases the initial plasma density by a factor of 2 to 3. 
The profiles of both electron density and current density of dis- 
charges initiated with a pellet are very flat compared to normally 
initiated discharges, and lower electron temperatures and lower im- 
purity levels persist for hundreds of milliseconds. The resultant dee- 
shaped plasmas have height-to-width ratios of up to 1.8 on axis and 
2.0 on the outermost flux surface, and are suitable targets for neu- 
tral-beam or electron cyclotron heating. 


23983 X-ray imaging studies of Alcator-A radiation and 
internal disruptions. Petrasso, R.; Gerassimenko, M.; Seguin, 
F.H.; Krogstad, R. (American Science and Engineering, 
Inc., Cambridge, MA); Marmar, E. (Massachusetts Inst. of 
Tech., Cambridge (USA). Plasma Fusion Center). Nuclear 
Fusion; 21: No. 7, 881-889(Jul 1981). 

Soft-X-ray data collected with an imaging system on the Al- 
cator-A tokamak are used to study characteristics of quasi-equilibri- 
um plasma radiation, and a method of using soft-X-ray data to de- 
termine the electron- temperature-profile change due to internal dis- 
ruptions is described. It is found that, for a series of discharges 
characterized by increasing plasma density, X-radiation from the 
plasma core becomes more like hydrogen bremsstrahlung. For the 
highest-density discharges studied, local-X-ray enhancement factors 
are approximately 1, within the central half of the plasma column. 
Finally, the change in the electron temperature profile due to inter- 
nal disruptions which occurred during a high-density discharge is 
determined. 


23984 Finite-gyroradius stabilization of ballooning modes 
in a toroidal geometry. Tang, W.M.; White, R.B.; Connor, 
J.W. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Nuclear Fusion; 21: No. 7, 891-892(Jul 1981). 

The stabilizing influence of finite-ion-gyroradius effects on 
magnetohydrodynamic ballooning modes for a simple model toroi- 
dal equilibrium is demonstrated. 


23985 RF heating of plasma. Report on the fourth topical 
conference Austin, Texas, USA, 9-10 February 1981. Getty, 
W.D. (Michigan Univ., Ann Arbor (USA). Electron Phys- 
ics Lab.). Nuclear Fusion; 21: No. 7, 893-897(Jul 1981). 

This paper reports very shortly on the experimental results 
discussed at the Fourth Topical Conference on RF-heating of 
Plasma, held 9-10 February at the University of Texas in Austin. 
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23966 Transformation of ERATO into a deltaW code. 
Gruber, R.; Troyon, F.; Rousset, S. (Ecole Se ee mp 
Federale, Lausanne (Switzerland). Centre de Recherches en 
a ue des Plasmas); Kerner, W. (Association Euratom- 
ck-Institut fuer Plasmaphysik, Garchi (Ger- 
, L.C. (General Atomic San 
(USA)). Computer Physics Communications; 22: 

No. 4, 383-387(May 1981). 

The spectral code ERATO has been transformed into a sta- 
bility code based on the energy priciple deltaW. It only gives the 
stability index, ic. the yes or no answer to the stability of an axi- 
symmetric toroidal plasma equilibrium. Compared to the full 
ERATO code, the computing time is reduced by a factor of 4. 
Storage requirements and input/output operations are reduced by a 
factor of 5. 


23987 Effect of non-ideal alpha-particle confinement on 
longitudinal current and plasma equilibrium in tokamaks. Ko- 
lesnichenko, Ya.I.; Reznik, S.N.; Yavorskii, V.A. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). pp 653- 
662 of Plasma physics and controlled nuclear fusion re- 
search 1980. ewe oll of the eighth international confer- 
ence held by the IAEA in Brussels, 1-10 July 1980. Vienna, 
Austria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The excitation of a plasma current in tokamak reactors by 
products of the thermonuclear reaction (a-particles) is discussed. 
Such a current is due to the anisotropy of the distribution function 
for the reaction products, which is caused by the rapid drifting out, 
towards the tokamak chamber walls, of some group of the high- 
energy ions that are produced. A connection between the a-particle 
current and the plasma parameters is established, and its radial dis- 
tribution in tokamaks with rather high currents (I>5.4/root(A)MA, 
where A is the aspect ratio of the torus) is examined. Taking toroi- 
dal effects into account, the authors obtain an expression for an 
electron current excited by fast ions. The poloidal electric field 
which results from the non-equilibrium in the distribution of a cur- 
rent of a-particles over the magnetic surfaces is determined, and 
the diffusion flow of the plasma across the magnetic field due to 
the a-particles is evaluated. It is shown that if a large part of the 
current of thermonuclear reaction products is localized in the 
region of the plasma near the axis there may be a substantial drop 
in the total current in tokamaks. 


Dependence of energy confinement time on column 
p= ellipticity in T-8. Dobrokhotov, E.1.; Petrov, 
D.P.; Solntsev, A.M.; Stefanovskii, A.M.; Shcherbak, AF, 
(Gosudarstvenny; Komitet po Ispol’zovaniyu Atomnoj Eh- 

7 SSSR, Moscow. Inst. Atomnoj ne pp 713-719 
lasma physics and controlled nuclear fusion research 
1980. Proceedings of the eighth international conference 
held by the IAEA in Brussels, 1-10 July 1980. Vienna, Aus- 
tria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The dependence of the energy confinement time tausub(E) 
on the plasma cross-section ellipticity is measured in the T-8 finger- 
ring tokamak, the ellipticity being varied from 1.3 to 1.6. Ellipticity 
variation is achieved by properly directed quadrupole magnetic 
fields so that the plasma column is compressed or stretched, the 
plasma column axis being fixed by a feedback system. Meas- 
urements of poloidal-magnetic-field distributions, diamagnetic fluxes 
and electron temperature near the column axis have shown that the 
plasma current density distribution over the magnetic surfaces does 
not change with ellipticity nor does the mean electron temperature, 
which is only a function of the plasma density. The mean electron 
temperature derived from conductivity is also independent of ellip- 
ticity if plasma current and radial plasma dimension are fixed. 
These results suggest that an increase in ellipticity leads to an in- 
crease in tausub(E) that is approximately proportional to k*. A pos- 
sible reason for this increase in tausub(E) is discussed. 


plasma oe in tokamaks. Toi, 
(Kyushu Univ., Fukuoka (Japan 
plied Mechanics). pp 721- 29 of ° Plasma physics 
trolled nuclear fusion research 1 80. Proceedings of the 
se ay i Gna a es 

1-10 July 1980. Vienna, Austria; International Atomic 
Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium ne Jal 19: 1980). 

Experimental results on turbulent heating in the Triam-1 to- 
kamak are presented, in which single- and double-pulse heating 
methods are used. Application of the single-current pulse leads to 
bulk ion heating of the tokamak plasma - without destruction of 
macroscopic plasma - both for negative and positive polarity of the 
Ohmic-heating current. The second pulse in the double-pulse 
method causes an even greater increase in the bulk ion temperature 
attained by the first pulse. Shaping experiments and a magnetic 
island in a small non-circular tokamak, TNT-A, are described. Posi- 
tional instabilities are studied by decreasing the decay index after 
the plasma current is established. The combined operations of de- 
creasing decay index and rapid increase of plasma current effective- 
ly maintain the elongated plasma. A magnetic island (m=3, n=1) is 
observed by magnetic probes. In Toriut-4 the equilibrium of an el- 
liptic plasma produced by shaping coils has been confirmed by the 
use of magnetic probes and high-speed photography. An ellipticity 
of 1.5 is obtained. The effectiveness of passive feedback circuits is 
consistent with theory. Runaway electron confinement is improved 
by shaping. The safety factor, qsub(a), of 1.4 is attained. An integral 
equation to determine the feedback gain is derived. 


23990 Simulation of electron cyclotron resonance heating 
in the T-10 tokamak. Dnestrovskii, Yu.N.; Lysenko, S.E.; 
Parail, V.V.; Pereverzev, G.V. (Gosudarstvenny; Komitet 
po Ispol’ zovaniyu Atomnoj meee SSSR, Moscow. Inst. 
Atomnoj Ehnergii); Kostomaro .P. (Moskovskij Gosu- 
darstvennyj Univ. (USSR)). pp “445-752 of Plasma physics 
and controlled nuclear fusion research 1980. Secsalia of 
the eighth international conference held by the IAEA in 
Brussels, 1-10 July 1980. Vienna, Austria; International 
Atomic Energy Agency (1981). 

From 8. international conference on vy physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul Aye: 

Ohmic-heating discharges and discharges with additional 
electron cyclotron heating in the T-10 tokamak have been studied 
by means of a hybrid model, including both diffusion processes and 
MHD-mixing caused by internal modes. The calculations are in 
good agreement with the experiments. 


23991 Plasma cman agyt in tokamaks by centrifugal ef- 
A. (Associa 


fects. Requin, G.; Samain, tion Euratom-CEA 
sur la Fusion, Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). t. de Recherches sur la Fusion Con- 
trolee). pp 755-763 of physics and controlled nuclear 
fusion research 1980. Proceedings of the eighth international 
conference held by the IAEA in Brussels, 1-10 July 1980. 
Cet Austria; International Atomic Energy Agency 
1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The effects of a significant rotation of a tokamak plasma 
round the major axis on the penetration of impurities in the plasma 
bulk and on the linear stability of the electrostatic modes are exam- 
ined. It appears that, owing to the centrifugal effects, the neoclassi- 
cal flux of impurities takes a greater value and could control the 
impurity behaviour. It has a stronger dependence on the thermal 
gradient of the light ions and is directed outwards for eta=d log 
T/d log n approximately >2 even for small values of Zsub(eff). On 
the other hand, by broadening the resonance of the impurity ions 
with the turbulent modes propagating in the direction of the elec- 
tron diamagnetic velocity, a gradient delta V/delta r of the plasma 
velocity V(r) could induce a purification effect due to these modes. 
If the plasma velocity is small compared to the thermal velocity, 
the rotation should not significantly affect the stability of the inter- 
change modes and of the electrostatic modes associated with circu- 
lating ions. On the contrary, the stability of the modes due to 
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trapped ions could be improved by the gradient delta V/delta r, 
which tends to localize the mode radially. Practical methods of 
achieving the rotation are also considered, in particular torsional 
magnetic pumping, which acts on the plasma through magnetic is- 
lands. In addition, in the presence of proper ripples of the static 
magnetic field, a part of the energy of the a-particles could be 
spontaneously converted into rotational energy. 


in a rotating toroidal 
with mantle system. Tendler, M. (Uppsala Univ. 
(Sweden)). pp 765-772 of Plasma physics and controlled nu- 
clear fusion research 1980. Proceedings of the eighth inter- 
national conference held by the IAEA in Brussels, 1-10 July 
1980. Vienna, Austria; International Atomic Energy Agency 
(1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The transport properties of an axisymmetric toroidal rotating 
plasma containing an arbitrary number of impurities and charge-ex- 
change neutrals are considered for the case when all species are in 
the collision-dominated regime. The contribution to the Pfirsch- 
Schlueter flux arising from the poloidal variations of the impurity 
density and temperature is calculated. Important modifications of 
the particle flux in the case of impurities are found. In particular, 
the toroidal enhancement of the impurity particle influx turns out 
to be less than the Pfirsch-Schlueter value, which allows the impu- 
rity flux to be controlled by means of momentum transfer with the 
charge-exchanged neutrals. 


23993 Plasma transport and impurity behaviour in the 
edge and divertor ow of a tokamak. Callen, J.D.; 
Emmert, G.A.; Bailey M. (Wisconsin Univ., Madison 
(USA)). pp 775- ~¥ of piasona physics and controlled nucle- 
ar fusion research 1980. Proceedings of the eighth interna- 
tional conference held by the IAEA in Brussels, 1-10 July 
ist Austria; International Atomic Energy Agency 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

A number of issues regarding impurity behaviour and plasma 
transport in the edge and divertor regions of a tokamak are dis- 
cussed. With regard to impurity effects in the central plasma, 
charge exchange, particularly with neutral-beam atoms, is shown to 
be a significant impurity recombination process and can lead to a 
substantial increase in impurity radiation. With regard to plasma 
edge and divertor effects: (1) the experimentally observed radial 
plasma transport is shown to significantly exceed estimates of that 
induced by the resistive MHD instabilities; (2) parallel mass trans- 
port into a bundle divertor is shown to be inhibited by the magnet- 
ic mirror at the divertor entrance; (3) an experimental test of the 
gaseous divertor concept in the QED has demonstrated a factor of 
10? pressure differential and a reduction of conductance by a factor 
of 10; (4) a Monte-Carlo calculation of pumping by a poloidal di- 
vertor box indicates that the pumping is 1.6 to 4.3 times more effi- 
cient for hydrogen than for helium; (5) a new edge model for 
helium, however, including the very rapid recycling, indicates that 
significantly less helium pumping may be required than previously 
thought; and (6) variations in the energy of recycled neutrals are 
shown to have a large effect on the edge plasma, and a noticeable 
effect on the central temperature. 


23994 Three-dimensional MHD jum studies, Cho- 
dura, R.; Dommaschk, W.; Lotz, W.; Nuehrenberg, J.; 
Schlueter, A. (Association Euratom-Max-Planck-Institut 
fuer Plasmaphysik, Garching (Germany, F.R.)). pp 807-812 
of Plasma physics and controlled nuclear fusion research 
1980. Proceedings of the eighth international conference 
held by the IAEA in Brussels, 1-10 July 1980. Vienna, Aus- 
tria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 


trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 
Three-dimensional toroidal 


magnetohydrostatic equilibria 
without net toroidal current are studied with a combination of sev- 
eral methods. The expansion of a toroidal equilibrium around its 
magnetic axis is used as a guideline for the computational search in 
configurational space. A system of analytical vacuum fields is used 
to find vacuum configurations which then serve as initial values for 
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finite-8 calculations with a 3D-code. The existence of a particular 
type of equilibrium is confirmed in which the variation of fdl/B on 
a flux surface nearly vanishes (where the integral is performed 
along a field line over one field period). 


23995 MHD stability calculation for stellarators. Cho- 
dura, R.; Herrne; . F.; Kerner, W.; Schneider, W. (Asso- 
ciation Euratom- -Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)); Gruber, R.; Troyon, F. (Centre 
de Recherches de Physique des Plasmas, Euratom-Associ- 
ation, Ecole Pol ma Federale de Lausanne, Switzer- 
land). pp 813-818 of Plasma physics and controlled nuclear 
fusion research 1980. Proceedings of the eighth international 
conference held by the IAEA in Brussels, 1-10 July 1980. 
use. Austria; International Atomic Energy Agency 
1). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

A first step in the numerical study of the ideal-MHD stabil- 
ity of stellarators is the investigation of helically symmetric con- 
figurations. For the straight 1=2 equilibrium with vanishing longi- 
tudinal net current stability calculations are performed by using 
three different methods: a 2D eigenvalue code, a linearized 2D evo- 
lutionary code, and a non-linear 3D evolutionary code. Extensive 
convergence studies are carried out. The eigenvalues of the reso- 
nant internal m=2 mode are computed as functions of the longitu- 
dinal wave number, the mean rotational transform, and the com- 
pression ratio. In the case of small compression ratios the results of 
the three different codes agree well. - In the next step the 3D code 
is used to determine the dependence of the growth rate on the tor- 
oidal curvature of the stellarator equilibrium. 


23996 Elmo Bumpy Torus (EBT) transport, heating and 
stability. Catto, P.J.; Hazeltine, R.D. (Science Applications, 
Inc., Boulder, CO (USA). Plasma Research Inst.); Hama- 
saki, S. GAYCOR, Del Mar, CA (USA)). pp 821-830 of 
Plasma physics and controlled nuclear fusion research 1980. 
Proceedings of the eighth international conference held by 
the IAEA in Brussels, 1-10 July 1980. Vienna, Austria; In- 
ternational Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The Elmo Bumpy Torus (EBT) concept employs microwave 
heating to generate a macroscopically stable plasma in which Cou- 
lomb scattering controls the cross-field neoclassical transport. 
Recent theoretical calculations of neoclassical transport coefficients, 
radial transport, electron cyclotron heating, and stability are sum- 
marized. 


23997 Experimental studies of plasma confinement in the 

Nee Torus. Fujiwara, M.; Hosokawa, M.; Iguchi, H. 

oya here (Japan). Inst. of Plasma Physics). pp > 845- 852 

physics and controlled nuclear fusion research 

1980. Proceedings of the eighth international conference 

held by the IAEA in Brussels, 1-10 July 1980. Vienna, Aus- 
tria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

In the Nagoya Bumpy Torus (NBT) and the Elmo Bumpy 
Torus (EBT), the plasma is generated, stabilized and heated by 
high-power steady-state electron cyclotron heating (ECH). MHD 
stability is obtained by generation of intense, diamagnetic electron 
annuli by ECH in each sector. Even though plasmas are produced 
and heated at several frequencies ranging from 8.5 GHz to 28 GHz, 
a common set of physics exists between the two machines and can 
be used to define a generic device. Stable operation with both fun- 
damental and second harmonic resonance present within the device 
or with fundamental resonance only depends critically on the ambi- 
ent gas pressure, the ECH power and the ability to propagate the 
wave energy. In the fusion-relevant T-mode, a stable, clean, warm, 
moderately dense toroidal core plasma threads through the hot 
electron rings around the torus. Transport studies indicate that the 
electron particle and power balances are neoclassical for both ma- 
chines. 
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23998 Fluctuation studies in the Culham Levitron. Ri- 
viere, A.C.; Ainsworth, N.R.; Alcock, M.W. (Euratom/ 
UKAEA Fusion Association, Abingdon (UK). Culham 
Lab.). pp 855-864 of Plasma physics and controlled nuclear 
fusion research 1980. Proceedings of the eighth international 
conference held by the IAEA in Brussels, 1-10 July 1980. 
Use. Austria; International Atomic Energy Agency 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

Further results on fluctuations and confinement in the 
Culham Levitron are described for plasmas both with and without 
current. Long-wavelength fluctuations which are seen where 
nablaB.nabla n>0 have many of the characteristics of the low- re- 
sistive-g/ion temperature-gradient instability. However, probe 
measurements of the equilibrium radial-E field show Esub(r)>0 and 
introduce a disagreement between the observed mode frequencies 
and those expected for the resistive-g instability. Detailed profile 
measurements of the effect of current (zeta=vsub(d)/vsub(e) <0.1) 
in the steady-state discharges show that, for zeta approximately 
<0.04, changes to the amplitude of the long-wavelength modes and 
to the particle confinement are small. However, the fluctuation am- 
plitude and particle transport are enhanced when heating which is 
due to the applied current leads to an inversion of the temperature 
gradient (etasub(e)<0) and more collisionless conditions 
(lambdasub(ei)/Lsub(c)> 1) near the plasma edge. Enhanced fluctu- 
ation levels and particle transport are also observed in the absence 
of current when a second electron cyclotron resonance region is 
used to heat the edge of the plasma. 


Fast compressional Alfven waves in a tokamak. 
Takahashi, H. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Japanese Journal of Applied Physics; 19: No. 9, 1711- 
1728( 1980). 

Enhancement of cyclotron damping is theoretically evaluat- 
ed based upon the wave E-field polarization which is modified by 
the two-ion hybrid resonance. The degree of enhancement and its 
asymmetry about the plasma center is consistent with experimental 
observations. The enhancement factor is very large at low plasma 
densities at which most of the past damping strength measurements 
have been reported, but approaches unity at high densities. This im- 
plies the predominance of pure cyclotron damping in future reac- 
tor-like deuterium plasmas in spite of the presence of minority pro- 
tons. A simple antenna and a pair of limiters are sufficient to couple 
rf power with an overall power deposition efficiency of about 75%. 
There is no evidence that parasitic loading accounts for a signifi- 
cant amount of the power. 


24000 Soft x-ray streak camera 
wrence Livermore National Lab., 
CAPE—2708). 

175 aperture cards. 

In order to better understand laser plasma interactions an 
effort is being made to obtain quantitative temporally and spectrally 
resolved measurements in the low energy x-ray region using a soft 
x-ray streak camera. X-ray mirrors and absorption filters are em- 
ployed to perform broad band spectroscopy measurements. The 
components of these systems have now been calibrated and the re- 
sults of these measurements will be reported. Calibrations are being 
done using a Nd(YAG) laser producing pulses of ~ 1 joule having 
pulse widths of ~ 150 ps. The x-ray flux is being monitored by 
three x-ray diodes having Al photocathodes. Absorption filters 
having the same thicknesses as those used with the streak camera 
provide x-ray energy responses of the diodes which approximate 
the channel responses of the streak camera. By comparing the 
charge from the diode with the integral response of the streak 
camera, the camera response can be measured. Preliminary results 
will be discussed. 


(Engineering Materials). 
CA (USA)). 


24001 Interferometer (Engin Materials). (Law- 
rence Livermore National Lab., CA (USA)). (CAPE— 
2664). 

8 aperture cards. 

A real-time interferometer phase-detection system is used in 
the 2XIIB magnetic-fusion experiments at Lawrence Livermore 
Laboratory. The system records the phase difference between a mi- 
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crowave signal passed through a plasma and a reference signal. 
Phase differences can be detected by using various kinds of interfer- 
ometers and by varying an internal fractional-fringe clock that 
allows the accuracy of the system to be maintained with respect to 
different reference signed inputs. 
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REFER ALSO TO CITATION(S) 21870, 21911, 22297, 22318, 22327, 22328, 
22828, 22835 


24002 cape ay Radiation 

nostic window materials for the TFTR. Primak, Argonne 
National Lab., IL (USA)). Jul 1981. yomiey Ws 109- 
ENG-38. 107p. NTIS, PC A06/MF AOl. Order Number 
DE82005586. 

The general problem of evaluating diagnostic window mate- 
rials for the TFTR at the tank wall location is described. Specific 
evaluations are presented for several materials: vitreous silica, crys- 
tal quartz, sapphire, zinc selenide, and several fluorides: lithium flu- 
oride, magnesium fluoride, and calcium fluoride; and seal glasses 
are discussed. The effects of the neutrons will be minimal. The 
major problems arise from the high flux of ionizing radiation, 
mainly the soft x rays which are absorbed near the surface of the 
materials. Additionally, this large energy deposition causes a signifi- 
cant thermal pulse with attendant thermal stresses. It is thus desir- 
able to protect the windows with cover slips where this is feasible 
or to reduce the incident radiation by mounting the windows on 
long pipes. A more detailed summary is given at the end of this 
report. 


24003 (BNL—30297) HYFIRE: a tokamak/high-tem- 
Fillo, J.A.; Powell, J.P.; Benen- 


ati, R.; Varljen, T.C.; Chi, J.W.H.; Karbowski, J.S. (Brook- 
haven National Lab., Upton, NY (USA); Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Fusion Power Ly 
tems Dept.). 1981. Contract AC02-76CH00016. 4p. (CONF. 
811040—136). NTIS, PC A02/MF AOl. Order 
DE82004 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The HYFIRE studies to date have investigated a number of 
technical approaches for using the thermal energy produced in a 
high-temperature Tokamak blanket to provide the electrical and 
thermal energy required to drive a high-temperature (> 1000°C) 
water electrolysis process. Current emphasis is on two design 
points, one consistent with electrolyzer peak inlet temperatures of 
1400°C, which is an extrapolation of present experience, and one 
consistent with a peak electrolyzer temperature of 1100°C. This 
latter condition is based on current laboratory experience with 
high-temperature solid electrolyte fuel cells. Our major conclusion 
to date is that the technical integration of fusion and high-tempera- 
ture electrolysis appears to be feasible and that overall hydrogen 
production efficiencies of 50 to 55% seem possible. 


24004 (BNL—30315) Computer analysis, design and con- 
struction of the BNL Mk V magnetron. McKenzie-Wilson, 
R.B.; Kovarik, V.J. (Brookhaven National Lab., Upton, NY 
(USA)). 1981. Contract ACO02-76CHO00016. 8p. (CONF- 
811040—128). NTIS, PC A02/MF A0Ol. Order Number 
DE82004780. 

From 9. symposium on engineeri 
search; Chicago, IL, USA (26 Oct 1981). 

As part of a program to develop a high energy neutral beam 
injector for fusion reactor applications, the BNL Neutral Beam 
Group is studying, among other options, a surface plasma source of 
the magnetron type. This source has been developed to the point at 
which a large compact model, known as the Mk V magnetron, has 
been designed and constructed. The source is designed to operate 
in the steady state mode and to produce 1-2A of H™ (D™~ ) ions at 25 
kV. Under these conditions, 18 KW of heat are removed from the 
source by the cooling system. 


problems of fusion re- 





T. (Brookhaven National Lab., Upton, 
(USA)). 1981. Contract AC02-76CH00016. 10p (CONF- 
8110118—3). NTIS, PC A02/MF AOl. Order Number 
DE820048 10. 

From 3. neutral beam wo: jointly sponsored by DOE/ 
IAEA/ORNL; Gatlinburg, TN, USA (19 Oct 1981). 

The BNL Neutral Beam Development Group has as its ob- 
jective the development of neutral beam systems, using negative ion 
sources with high current density. In this past year we have made 
the transition from pulsed high current negative ion sources to 
sources designed to operate steady state. We are presently testing 
two dc sources, a magnetron source and a modified 
with plasma injection from a hollow cathode discharge (HCD). 
Both sources have operated with steady state discharges; to date 
0.11A of H™ has been extracted from the standard magnetron while 
about 1A of H™ has been produced on a surface, but not extracted, 
in the HCD system. Present plans are to transport the beam from a 
2A magnetron around a bending magnet, followed by dc accelera- 
tion of the beam to 200 keV. These units would be stacked to 
obtain higher currents. The HCD source is expected to operate at 
much lower pressures (10™* - 10~* Torr), and therefore close cou- 
pled acceleration of the beam to 200 keV is envisioned. This makes 
the source module considerably more compact. The MEQA-LAC, 
dc acceleration with periodic electrostatic quadrupole focusing, and 
the RFQ are being considered as ways to accelerate negative ion 
beams to energies above 200 keV. In the neutral beam line a novel 
plasma neutralizer is being considered which uses HCD’s to feed a 
plasma into a solenoidal ic field. This should result in a high 
plasma density (10'* - 10'* cm™*) with a low background gas pres- 
sure. 


24006 SS ninco analysis and funda- 
mental studies. Quarter! report, April-June 1981. 
ent of es Jashington, me (USA). Office of 
mtract AC06-76FF02170. 
Ali/MF AOl. Order Number 

DE82004229. 


The following chapters are included: (1) irradiation test facil- 
ities, (2) dosimetry and damage parameters, (3) fundamental me- 
chanical behavior, and (4) correlation methodology. Some of the 
main topics considered are the following: helium generation cross 
sections for fast neutrons, the effect of irradiation on the order/dis- 
order transformation in Cu Pb, effects of heavy ion irradiation on 
the phase stability of a Cu-3.4 at. % Be alloy, damage developmen’ 
and hardening in 14-MeV neutron irradiation of Cu alloys at 25°C, 
crack propagation characteristics in He-irradiated stainless steel-316, 
tensile properties of 20% cold-worked 316 SS, dose and helium in- 
jection rate dependence of swelling on dual ion irradiated 316 SS, 
comparison of swelling and microstructure/microchemical evolu- 
tion of 316 SS, effects of solid transmutation products on swelling 
in 316 SS, and the inclusion of transmutant effects on developmert 
of fission-fusion correlations. (MOW) 


Fusion Nr’ Pe ha 1981. 
226p. 


24007 (GA-A—16513) Low-activation fusion-reactor 
design. Hopkins, G.R.; Cheng, E.T.; Wong, C.P.C.; Maya, 
L; Schultz, K.R. (General Atomic Co., San Diego, CA 
(USA)). Sep 1981. Contract ATO3- 76ET51011. 15p. 
(CONF-811046—13). NTIS, PC A02/MF AOl. Order 
Number DE82002930. 
From Meeting and workshop on fusion reactor design and 
ona Tokyo, Japan (5 Oct 1981). 
design study was made to investigate the implications of 
using od activation materials in a fusion power reactor. The 
STARFIRE reactor was used as a model. Low activation design 
concepts were studied for the four major regions of a fusion reac- 
tor: first wall and limiter, blanket, shield, and magnet windings. The 
first wall and limiter are made of water-cooled aluminum. The 
blanket uses an unpressurized silicon carbide structure containing 
LieO breeding material with high temperature, high pressure helium 
coolant contained in SiC thimble tubes. The shield is made of SiC 
and B,C with an aluminum structure. The superconducting magnets 
use an aluminum stabilizer and aluminum or carbon fiber epoxy 
composite for the structure and dewar. 
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24008 (GA-A—16539) General atomic He II program. 
Purcell, J.; Hsu, Y.H.; Alcorn, J.; Chen, W. (General 
Atomic Co., San Diego, CA (USA)). Oct 1981. Contract 
ATO03-76ETS51011. 9p. (CONF-811140—2). NTIS, PC A02/ 
MF AO1. Order Number DE82005264. 

From Workshop on stability of superconductors in He-I and 
He-II; Saclay, France (16 Nov 1981). 

General Atomic is engaged in a program to determine the 
suitability of alloyed NbTi, cooled with He II for high field toroi- 
dal field coils for use in fusion reactors. We have completed a 
design study on full scale Fusion Engineering Device coils at 10 T, 
and have measured some stability parameters of the proposed cable 
conductor. A 40 cm bore test coil is almost completed. This coil 
contains about 150 kg of cabled conductor with an operating cur- 
rent of 10 kA at 11 T. The superconductor is NbTiTa and the coil 
will be tested in both saturated and subcooled superfluid at the 
Livermore High Field Test Facility in 1982. 


24009 (GA-A—16548) Upgrade of Doublet III neutral 
beam injection to long pulse operation. Doll, D.W.; McColl, 
D.B.; Pipkins, J.F. (General Atomic Co., ‘San Die. go, CA 
(USA)). ‘Oct 1981. Contract AT03- 80SF11512. 6p. (CONF- 
811040—142). NTIS, PC A02/MF AOl. Order Number 
DE82006962. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Long pulse physics questions have been raised for auxiliary 
heated plasma discharges in Tokamaks. A one-second pulse en- 
closes present experiments and is adequate for studying quasi- 
steady-state operation, whereas, a 5 to 10 second pulse may be re- 
quired to examine impurity effects of plasma-wall interaction and 
current profile relaxation. In order to sustain heating in the multi- 
second pulse range, neutral beam devices must be capable of the 
same pulse durations. By upgrading the beam collimators, and ion 
source components, the Doublet III neutral beam injectors can be 
made to operate with pulses up to 5 seconds in duration with the 
interpulse period extended to maintain approximately the same duty 
factor. The scope of the upgrading includes (1) exchanging the ac- 
celerator section of the ion source with one having actively cooled 
tubular grids, and (2) removing or replacing collimators where nec- 
essary to stay below 600°C peak temperature. An actively cooled 
ion dump is necessary for pulses substantially longer than 5 sec- 
onds. Effects of drift duct choking and induced eddy currents in 
the cryopanels were examined and found to have a negligible effect 
on operating the neutral beam injectors up to 5 second pulse dura- 
tion. 


24010 (GA-A—16549) Mechanical properties consider- 
ations for use of epoxy insulators and bonded joints in neutral 
beam ion sources, ll, D.W.; Trester, P.W.; Staley, H.G. 
(General Atomic Co., San Diego, CA (USA)). Oct 1981. 
Contract ATO3-80SF11512. 6p. (CONF-811040—143). 
NTIS, PC A02/MF A0O1. Order Number DE82006961. 

From 9. symposium on engineering problems of fusion re- 
search; Nee 0, IL, USA (26 Oct 1981). 

ublet III (D-III) neutral beam injectors, cast, rigid- 

epoxy insulators are joined to the AISI 304 stainless steel corona 
rings with semi-rigid epoxy adhesive. Selected mechanical proper- 
ties of these materials were measured between 11°C and 65°C, well 
below the material temperature limits, to identify the trends and to 
confirm adequate mechanical strength for the insulators. Significant 
creep deformation was measured at 22°C. Empirical relationships 
were developed to predict long term strain over a range of stress 
and temperature of design interest. Delayed failure was observed in 
bonded specimens at stress levels well below the ultimate strength. 
In order to protect the D-III neutral beam ion source epoxy from 
elevated temperature effects, a chill was installed in the cooling 
water circuit. Outgassing measurements of the insulator epoxy were 
made and found to be low and primarily H2O. 


24011 (HEDL-SA—2402) Large lithium loop experience. 
Kolowith, R.; Owen, T.J.; Berg, J.D.; Atwood, J.M. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). Oct 1981. Contract AC06-76FF02170. Sp. (CONF- 
8110123—1). NTIS, PC A02/MF AOl. Order Number 
DE82003797. 





2919 / ERA VOL. 7, NO. 8 


From IEEE Nuclear and Plasma Sciences Society; Chicago, 
IL, USA (26 Oct 1981). 

An engineering and operating experience of a large, 
isothermal, lithium-coolant test loop are presented. This liquid 
metal coolant loop is called the Experimental Lithium System 
(ELS) and has operated safely and reliably for over 6500 hours 
through September 1981. The loop is used for full-scale testing of 
components for the Fusion Materials Irradiation Test (FMIT) Fa- 
cility. Main system parameters include coolant temperatures to 
430°C and flow to 0.038 m*/s (600 gal/min). Performance of the 
main pump, vacuum system, and control system is discussed. 
Unique test capabilities of the ELS are also discussed. 


24012 (HEDL-SA—2426) Radiation shielding issues on 
the FMIT. Burke, R.J.; Davis, A.A.; Huang, S.; Morford, 
A ‘ord Engineering Development Lab., Richland, 
SA); Parsons (Ralph M.) Co., Pasadena, CA Core J 
May 1981. Contract AC06-76FF02170. 5p. (CO 
811040—-115). NTIS, PC A02/MF AOl. Order Number 


DE82003768. 
problems of fusion re- 


From 9. symposium on 
search; 0, IL, USA (26 Oct isl). 

The ion Materials Irradiation Test Facility (FMIT) is 
being built to study neutron radiation effects in candidate fusion re- 
actor materials. The FMIT will yield high fluence data in a fusion- 
like neutron radiation environment produced by the interaction of a 
0.1A, 35 MeV deuteron beam with a flowing lithium target. The 
design of the facility as a whole is driven by a high availability re- 
quirement. The variety of radiation environments in the facility re- 
quires the use of diverse and extensive shielding. Shielding design 
throughout the FMIT must accommodate the need for maintenance 
and operations access while providing adequate personnel and 
equipment protection. 


(INIS-mf—6693, pp 225-228) Temperature diag- 
streaming plasmas produced by lasers. Goel, S.K.; 
Gupta, P.D.; Bhawalkar, D.D. (Bhabha Atomic Research 
Centre, Bombay (India). Laser Section). 1981. Dep. NTIS 
(US Sales Only). 
In Symposium on quantum electronics [held at] Pune, Janu- 
ary 1-3, 1981: extended abstracts of contributed papers. 


24014 (IPPJ—438, pp 92-97) Methods of 
-circular to! 


determining the 

elongation ratio in a non tokamak. Shinohara, S. 

okyo Univ. (Japan). Dept. of Physics). 10 Jan 1980. NTIS 

S Sales Only), PC All1/MF AOl. Order Number 
DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Four ways of determining the elongation ratio are demon- 
strated: that is, measurements of the electron temperature and den- 
sity profiles, the magnetic surface, the current profiles, and the 
MHD instabilities. These methods are applied to the study of the 
effect of the decay index on the elongation ratio in a non-circular 
tokamak TNT-A. 


24015 (IPPJ—438, pp 98- a ———— investigation 
of circular and elliptic column in TORIUT-4, Kiku- 
chi, M.; Inoue, N.; Mori, M.; Moriya, K.; Miyata, K. 
(T Hany Univ. (Japan). Faculty of Engi ering). 10 Jan 1980. 

-<d _— Only), PC All/MF AO1. Order Number 
DE82780213 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

Circular and non-circular plasmas are produced in TORIUT- 
4 tokamak by means of active field shaping. Two types of passive 
feedback control (strong passive and weak passive) are tested and it 
is confirmed that the strong passive control is more effective to 
suppress the axisymmetric instability than the other (weak passive 
control). Comparison of discharge characteristics is made for sever- 
al cases. The application of the pulsed shaping field results slight 
increase of plasma current, the line-averaged electron density and 
decrease of one-turn voltage. Disruptive discharges are created arti- 
ficially by the contamination of discharge wall by exposing the 
chamber in bad vacuum for several minutes. The comparison is also 
made under these condition between circular and elliptic plasma 
columns. 


24016 PJ—438, 09-114 et of horizontal 
plasma Cr. Sy Sosahrward-foodeack 4 


— in SieP Tit tka — Nees K,; xe ye Itoh, 
.; Matsuura, a Univ. 
of Plasma Physics). 0 Jet Jan toto. NAS (US Sal My ses PC 
Al11/MF AO1. Order Number DE827 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

In the resistive shell tokamak, JIPP T-II, the control of hori- 


iron core effect also is taken account by a simple form in the equa- 
tion. The required strength of vertical field is determined by the 
control-demand composed of a “feedback” term with 
Integration-Differentiation correction (PID-controller) and "feed- 
forward” one in proportion to plasma current. The experimental re- 
sults have a satisfactory agreement with the analysis of control 
system. By this control system, the horizontal displacement has 
been suppressed within 1 cm throughout a discharge for the plasma 
of 15 cm-radius with high density and low q(a)-value obtained by 
the second current rise and strong gas puffing. 


24017 (IPPJ—438, pp 105-108) Feedback control of 
position in JIPP T-II. Itoh, S.; Toi, K.; Matsuura, K. 


os oya gi (Japan). Inst. of Plasma 10 Jan 
NTIS (US Sales Only), PC mame Ekicn), WO Joe 


Number DE82780213 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

A control system of vertical magnetic field using a digital 
computer and thyristors is used for the feedback control of plasma 
position in the JIPP T-2. Plasma position is calculated as the func- 
tions of magnetic probe signals, plasma current and the intensity of 
the vertical magnetic field. The Mukhovatov-Shafranov relation is 
used for the calculation. The stability of this control system has 
been analyzed on the basis of Bode-diagram. The high open-loop 
gain of the control system is required. The analysis has been com- 
pared with experimental results, and is in good agreement. In gen- 
eral, this kind of feedback control system cannot be stable at high 
gain, and good positioning must be realized by some hybrid con- 
trol. At present, a compensation plus feedback system is considered. 
The compensation is provided by plasma current in computer cal- 
culation. 


24018 (IPPJ—438, pp 121-127) Poloidal divertor experi- 
ment in DIVA/JFT-2a. Shimomura, Y. (Ja Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai h Es- 

tablish ment). 10 Jan 1980. NTIS (US Sales Only), PC All/ 
MF AOl1. Order Number DE82780213. 

From USSR-Japan joint seminar on plasma diagnostics; 
Nagoya, Japan (13 Nov 1979). 

The DIVA/JFT-2a was an axisymmetric divertor tokamak 
which was operated from September, 1974, to September, 1979. In 
the device, the impurities from the wall materials were mainly stud- 
ied without the impurities from absorbed gas. The characteristics of 
scrape-off layer plasma were very important to discuss impurity 
control in the device. First, the cross-sectional view of the device 
and the typical plasma parameters are summarized. Three kinds of 
materials, Au, Ti and C were tested as the first wall including the 
limiter. Various kinds of diagnostic methods were employed. The 
experimental results are as follows: After reducing gaseous impuri- 
ties, the radiation loss due to pseudo continuum becomes dominant 
with the Au-wall. The self-sputtering of the metallic impurity ions 
accelerated by the sheath potential near the limiter surface is the 
major mechanism of metallic impurity recycling in ordinary dis- 
charge. Stable configurations with a separatrix magnetic surface by 
using divertor coil current and a copper shell were obtained. The 
separatrix magnetic surface stabilizes the surface mode, but does not 
affect the tearing mode. No major disruption was observed in impu- 
rity-free plasma with and without the divertor. Impurity reduction 
by the divertor or by other methods increases the energy confine- 
ment by the factor of 2.5 by increasing the radius of the hot 
column, but does not affect diffusion coefficient. The impurity 
transport in the scrape-off layer plasma is well explained by a 
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Monte Calro code. About the scrape-off plasma, scaling laws and 
shielding and back flow are also described. 


24019 (IPPJ-AM—13, pp 28-37) NICE project at IPP. 
Kaneko, Y. (Tokyo Metropolitan Univ. (Japan). Dept. of 
NTI es Only), PC AOS5/MF AOl. 


Physics). 1980. S (US 
Order Number DE82780208. 
From Nagoya seminar on atomic processes in fusion plas- 
; Ni J 5 1979). 
"=o NICE pe may at IPP is ‘eiefly described. Results of a pre- 
liminary experiment on symmetric resonance multiple charge trans- 
fer processes by using cryo-NICE source are presented. 


24020 (IS-M—358) Development of in situ conductors for 
fusion Finnemore, D.K.; Verhoeven, J.D. (Ames 
Lab., IA (USA)). 1981. Contract W-7405-ENG-82. 9p. 
(CONF-811040—141). NTIS, PC A02/MF AOl. Order 
Number DE82004773. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

In the design of different types of magnets different features 
are relatively more important than others so it would be desirable 
to be able to alter manufacturing processes to tailor make the opti- 
mum conductor for each specific application. This paper reviews 
the basic fabrication options open to the manufacturer and it pre- 
sents several variations of conductor processing which yield high 
performance conductors suitable for toroidal fusion magnets. The 
NbsSn-Cu conductor is considered in particular. 


24021 (JAERI-M—8971, pp 56-60) Titanium gettered 
wall ts on JFT-2,. Aug 1980. NTIS (US Sales 
Only), A16/MF A0O1. Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

itanium gettering onto half a torus wall of JFT-2 reduced 

the oxygen impurity to one percent of electron density, and then 
improved the energy confinement and maximum density by a factor 
of 1.6. Origin of metal impurity in the JFT-2 tokamak was investi- 
gated experimentally and it was concluded that a predominant 
mechanism for metal contamination is the sputtering by light impu- 
rity ions. 


24022 (JAERI-M—8971, pp 268-270) Radiation damage 
on low Z ceramics of the first wall in near-term fusion reac- 
tors. Ato, Y.; Kobayakawa, M.; Yasuda, K. (Government 
Industrial Research Inst., Nagoya (Japan)). Aug 1980. NTIS 
S Sales Only), PC Al6/MF AOl. Order Number 
82780209. 
From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 


24023 (JAERI-M—8971, pp 305-307) Physical vapor 
deposition of low Z Komiya, S.; Hayashi, C. 
(Ulvac Soya Chigasaki, Kanagawa (Japan)). Aug 1980. 
NTIS (US Sales Only), PC A16/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 


24024 Sa 248-252) Studies on low- 

energy ion sputtering at Faculty of of Nagoya 

University. Morita, K. (Nagoya Univ. (Japan). Faculty of 

saan ae oe 1980. IS (US Sales Only), PC A16/ 
A01. Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

A work on the derivation of a semi-empirical formula for 
sputtering yield and an experimental study on the ion sputtering of 
refractory carbides are described. The derivation of the semi-em- 
pirical formula was made by using the data on 193 ion-target com- 
binations. The sputtering yield was able to expressed are a function 
of incident ion energy and nuclear stopping cross-section. The ob- 
tained formula includes the Sigmund’s formula as a special case. 
The effect of keV Ar* bombardment on the vanadium carbide films 
on glassy carbon was investigated. In order to obtain the effect of 
the irradiation on the sputtering yield, a part of the specimen was 
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pre-irradiated with 2 MeV He* before the Ar* bombardment. The 
partial sputtering yield from the pre-irradiated part was much less 
than that for other cases. Carbon atoms were enriched at the preir- 
radiated part by the Ar* bombardment. The reduction of the sput- 
tering yield of metal atoms is due to the coverage of the surface 
with segregated carbon layers. 


24025 (JAERI-M—8971, pp 253-260) Studies on plasma- 
wall interaction at the Institute of Physical and Chemical Re- 
search (IPCR). Sakamoto, Y. (Institute of Physical and 
Chemical Research, Wako, Saitama (Japan)). Aug 1980. 
NTIS (US Sales Only), PC Al6/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and age control; Tokai, Ibaraki, Japan (17 Mar 1980). 

¢ experiments on the discharge cleaning of metal wall of a 

fusion reactor are described. The degassing experiments with elec- 
tron beam were made for stainless steel and gold. The experiments 
were done under the gas pressure of 6.7 x 10~® Pa. After the bom- 
bardment, the electron beam with very low current density, called 
probing beam, was applied to search layers. The gas yield increased 
steeply when the probing beam energy increased over the energy 
of the degassing beam. This means that the treatment depth is de- 
termined only by the degassing beam energy. The bombarding elec- 
trons excited the carbon and oxygen atoms on the surface to make 
CO and CO, molecules. The results of glow discharge cleaning 
were similar to those obtained at CERN. The oxide layers of mo- 
lybdenum were reduced by the hydrogen atoms produced by the 
thermal dissociation of Hz on a hot rhenium filament. The dis- 
charge cleaning can be made by transforming carbon and oxygen 
into CH, and H2O by hydrogen plasma. The hydrogen plasma was 
produced by ECR method. The ECR discharge cleaning was ap- 
plied to JFT-2. The resultant gases were analyzed by a quadrupole 
mass analyzer. The dependence of electron density on hydrogen 
pressure shows a maximum. The dependence of electron tempera- 
ture on gas pressure was also measured. 


24026 (JAERI-M—8971, pp 263-267) Summary of the 
works on blistering and related erosion phenomena in JAERI. 
Kamada, K. “— Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment). Aug 1980. NTIS 
(US Sales Only), PC A16/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, a (17 Mar 1980). 

¢ works in JAERI on the blistering and related erosion 

phenomena on material surfaces have been made theoretically and 
experimentally. The theoretical studies were concerned with the 
blistering and flaking mechanisms from the standpoint of pressure 
driven model. A condition for blistering was introduced as a result 
of the theoretical work. Assuming ductile crack propagation in an 
ion-irradiated subsurface layer due to the presence of small spheri- 
cal bubbles, blistering and flaking are reasonably discriminated on 
the basis of a single mechanism of gas driven model. Experimental- 
ly, the in-situ observations of blistered surfaces were carried out 
with a scanning electron microscope connected to a 2 MeV Van de 
Graaff accelerator. Targets were single crystals of Nb, Mo Cu and 
Al. The flaking in pyrolytic graphite due to He*, Ne*, Ar* and N* 
ion bombardments, and the hole-formation in glassy carbon by Ne* 
ion bombardment were also studied. The theoretical explanation 
gave satisfactory agreements with the experimental results. The in- 
situ observation of blistering and subsequent exfoliation during 100 
keV He* bombardment on a polycrystalline Mo surface was carried 
with a 400 keV Cockcroft-Walton type ion accelerator. It was 
found by scanning electron microscopy that the surface erosion due 
to blistering was effectively reduced by the multi-groove structure. 
The phenomena named grain ejection were found by bombardment 
with pulsed intense beam of 25 keV H*, as well as Ha*, in the tem- 
perature range of 150 to 250 degree C. 


24027 (JAERI-M—8971, pp 271-275) Research on low-Z 
material coatings in National Research Institute for Metals. 
Okada, M.; Fukutomi, M.; Kitajima, M.; Shikama, T.; Wa- 
tanabe, R. (National Research Inst. for Metals, Sakura, Ibar- 
aki yy Tsukuba Lab.). — 1980. NTIS (US Sales 
Only), A16/MF AO01. Order Number DE82780209. 
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From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

The coating of low-Z materials on the surface of the wall 
which faces confined plasma was studied. Two coating methods, 
chemical vapor deposition (CVD) and physical vapor deposition 
(PVD), were investigated. The data on SiC coating on molybde- 
num was accumulated. The CVD method appears to have disad- 
vantage as compared with ion-plating (a PVD method) because it 
needs higher temperature of the substrate. The CVD method pro- 
vides with the film superior to the ion-plated film in the uniformity 
of structure and thickness over the substrate. The surface of the 
CVD SiC is composed of dense nodule-like grains, and the cross 
section of the film shows columnar structures. The chemical com- 
position of the ion-plated film shifted from the stoichiometry at 
lower or higher temperature than 800 degree C. The CVD film 
prepared at 1150 degree C has the almost stoichiometric composi- 
tion. The CVD film has relatively deep SiC bond in infrared spec- 
tra. The ion-plated SiC was easily crystallized by heat treatment. 
The density of the pinholes in the CVD film was generally less 
than that of the ion-plated film. The CVD coating lasted longer in 
the thermal cycle test and endured higher temperature in the oxida- 
tion test than the ion-plated one. Intensive research will be neces- 
sary to improve the PVD techniques including ion-plating. 


24028 (JAERI-M—8971, pp 276-287) Review of U.S.A. 
low-Z coating development program. Langley, R.A. (Oak 
Ridge National Lab., TN (USA)). Aug 1980. NTIS (US 
Sales Only), PC A1l6/MF A0Ol. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

The U.S.A. coating development program was implemented 
in 1976 with the initiation of a feasibility study. The initial study 
concerns the need of a first wall coating for an experimental fusion 
power reactor (EPR), the factors for the selection of a coating, and 
the formulation of the development program. The next focus was a 
shorter term goal of providing with the appropriate materials for 
limiters, beam dumps, and protective plates for present-day and 

ear-term tokamaks. A number of materials and coatings have been 
screened in view of sputtering erosion, thermal fatigue resistance 
and arcing susceptibility. Several coating technologies, such as 
CVD, plasma spray explosive bonding and pack boriding, have 
been evaluated. The physical and mechanical properties of selected 
coatings have been determined. The Impurity Study Experiment 
(ISX-B) is in progress. At present, TiC and TiB: coated graphite 
limiters have been tested in the ISX-B, and TiC limiters are being 
evaluated in the Poloidal Divertor Experiment (PDX) and Alcator- 
Cc. 


24029 0 ag gyn ly wv. . 99-303) Conditioning of 


graphite surface by a Abe, T.; Obara, K.; 
Murakami, Y. (Japan ye ~~ Research Inst., Tokai, 
Ibaraki. Tokai pmalhee Establishment). Aug 1980. NTIS 
(US Sales Only), PC A1l6/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

The possibility of conditioning graphite surfaces by atomic 
hydrogen shower was studied. The measurement of the graphite 
erosion rate by thermal atomic hydrogen was made in the surface 
temperature range from 100 to 900 degree C. The experimental ap- 
paratus consisted of a gas inlet, a hydrogen atomizer, a reaction 
vessel, a quadrupole mass analyzer, and a pumping system. The 
partial pressures of atomic hydrogen, molecular hydrogen and 
methane were measured with the quadrupole mass analyzer. The 
graphite samples (pyrolytic graphite and nuclear grade graphite) of 
2 cm in diameter and 0.1 cm thick were heated with an infrared 
lamp, and their temperature was measured. The variation in meth- 
ane production rate in the reaction vessel with a pyrolytic graphite 
sample exposed to atomic hydrogen was measured in relation to ex- 
posure time and sample temperature. The experimental result 
showed that the graphite surface was able to be made passive to 
atomic hydrogen by surface treatment. 
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24030 CAR) 308-312) Preparation and 
a of carbon films ee sputtering. Kita- 

H.; Konishi, A.; Hosokawa, N. (ANELVA Corp., 
Fuchu, Tokyo (apan)); Hiratsuka, H.; Annoh, K. Aug 
1980. NTIS (US Only), PC A16/MF AOI. Order 
Number DE82780209. 


From US/Japan workshop on divertors, first wall materials, 
and —_ control; Tokai, Ibaraki, Japan (17 Mar — 
possibility of carbon coating on the inner of fusion 
reactors has been examined, using of magnetron sputtering with 
graphite targets. Special interest has been felt in the adhesion of 
sputtered carbon film, and in the deposition rate. The most effective 
factor which influenced the adhesion was sputtering pressure. The 
adhesion was degraded by increasing film thickness. The carbon 
films on SUS-304 substrates were found to change their structures 
from the agglomerate, sooty state prepared at low pressure to the 
continuous, smooth state prepared at high pressure. The film ap- 
pearance on glassy substrates was different from that on SUS-304 
substrates. It can be said that the large compressive stress in the 
film was released so as to increase the total area of the film. No 
influence of the deposition rate and substrate temperature on the 
adhesion was found. In order to apply the magnetron sputtering of 
carbon to Tokamak reactors, the spatial distribution of the deposi- 
tion rate was studied. 


24031 (JAERI-M—8971, pp 165-183) Bundle divertor 
magnetics for ISX-B, ETF and reactors. Yang, T.F. (Massa- 
chusetts Inst. of Tech., Cambridge (USA)). A 1980. 
NTIS (US Sales Only), PC A16/MF A0l. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and oy os control; Tokai, Ibaraki, Japan (17 Mar 1980). 

this report ‘the detailed magnetics and the methods of de- 

signing the ISX-B bundle divertor are presented. A 
result of a new bundle divertor configuration for ETF will also be 
presented. This divertor will reduce the current requirement and 
the size of the divertor significantly such that the whole assembly 
can be withdrawn from the tokamak easily. The plasma instabilities 
in the divertor and their implications on target and particle removal 
will also be discussed. 


24032 (JAERI-M—8971, pp 184-188) ‘Wall lapping 
plasma’ with rotating helical resonant islands for impurity 
control and mechanical valves for ash exhaust in a reactor- 
grade tokamak without a divertor. Tazima, T.; Sugihara, M. 
(Japan Atomic Energy Research Inst., Tokai, ‘Tbaraki. Tokai 
Research Establishment). Aug 1980. NTIS (US Sales Only), 
PC A16/MF A0O1. Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

An alternative conception of ‘the divertor, called “Wall Lap- 
ping Plasma” is proposed for impurity control and ash exhaust 
which are one of the most serious problems in reactor-grade toka- 
maks. Resonant helical islands formed in the boundary region rotate 
when we add rotating helical field by two sets of external helical 
coils whose current changes alternately. Consequently the plasma 
surface in contact with the wall by the islands rotates along the 
whole wall surface, so that the plasma contamination by evapora- 
tion of wall surfaces due to local heat deposition can be avoided. 
Plasma particles flow along the magnetic force lines intersecting 
the wall by islands. Intersecting angle is very small, so that me- 
chanical valves with small height of opening located on the wall 
can exhaust ash easily, since backflow of neutralized helium is small 
because of the narrow opening. The necessary helical field is only 
1/500 of the toroidal magnetic field, the total valve area is less than 
several percent of the wall surface area: besides the valves are 
easily repairable. Wall Lapping Plasma” will be interesting as an 
alternative of the divertor because of the simple technology. 


—_ (JAERI-M—8971, pp 26-30) Overview of Japan 
rograms of plasma wall interactions in universities linkage 
pate nae Ra Miyahara, A. ~~ Univ. (Japan). Inst. ts 
Plasma Physics). vy 1980. IS (US Sales Only), PC 
A16/MF AO1. Order Number DE82780209. 
From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 





70 FUSION ENERGY 
7002 Fusion Power Piant Technology 


24034 (JAERI-M—8971, pp 76-80) DIVA experiments, 
(1). Yamamoto, S. — Atomic Energy Research Inst., 
Tokai, Ibaraki. Tokai Research Establishment). — 1980. 
NTIS (US Sales Only), PC Al6/MF AOl. Order 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

Divertor actions were quantitatively investigated over a 
wide range of plasma parameters, with various wall materials, i.e., 
high (gold), intermediate (titanium) and low (carbon) Z wall. 


24035 (JAERI-M—8971, pp 10-25) Overview of the oe 
program on divertors and impurity control. Oktay, E. 
partment of ay Washington, DC (USA)). Au ‘g Seo. 

S (US Sales Only), PC A16/MF AOl. Order Number 
DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

The U.S. program on nuclear fusion has been developed 
under the management of the Office of Fusion Energy. The Office 
is divided into four Divisions, Division of Confinement Systems, 
Division of Development and Technology, Division of Applied 
oe ethan Division of Planning and Projects. The U.S. laborato- 

ing in nuclear fusion research and development are 
PPL. ORNL, LLL, LASL, MIT, GAC, ANL, Sandia, BNL, 
Universities of Texas, Wisconsin, Columbia, Maryland and UCLA. 
The broad topics of impurity control, divertors and first wall mate- 
rials are the major issues for tokamaks. The tokamak is the concept 
on which these major issues are being addressed, and the experi- 
mental investigations are being carried out. The design of impurity 
control system has been identified as a significant unresolved issue 
for the next generation of tokamaks such as INTOR and ETF. In 
the last year, there have been several forums on impurity control. 
The primary objectives of the program are to develop the methods 
for exhaust of helium, removal of plasma heat and reduction of im- 
purity level in plasma. The primary sources of impurities are walls 
and limiters. Significant progress has been made in the areas of ma- 
terial selection and surface preparation techniques. The study on 
impurity transport has been done. Some of the recent results on this 
topic were obtained on PLT, ISX-B, and ALCATOR. It appears 
essential that heat removal and helium exhaust are accomplished by 
divertors, and such system can also sweep out impurities. 


24036 (JAERI-M—8971, * PP gg Bundle divertor re- 
search at ORNL. Dory , R.B.; Fowler, R.H. 
os. Ridge National ‘Lab. AN (USA)). Aug 1980. NTIS 
S Sales Only), PC A16/MF AOl. Order Number 

DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

The bundle divertor is a set of coils, which locally produces 
null in the toroidal magnetic field of a tokamak, and extracts a 
bundle of magnetic flux from the torus. Thus, plasma can be ex- 
tracted from the torus, and dumped in an external chamber without 
interacting with any material object within the main vacuum cham- 
ber. The topics included in this paper are the design of ISX-B 
bundle divertors, the magnetic field ripple effects of bundle diver- 
tors, transport modeling with bundle divertors, and some advanced 
bundle divertor concepts. The ISX-B bundle divertor module is an 
advanced two-coil divertor. It consists of two solenoid-like coils 
placed in a split stainless steel case. The extended, solenoidal coils 
produce the field ripples of about 1 percent at the center of plasma 
of R = 93 cm. Cooling of the coils is achieved by water, cooling 
the double layer pancakes in parallel from a common coolant 
source. Various effects of bundle divertor ripples are discussed. The 
transport modeling of the ISX-C predicts the plasma parameters ex- 
pected, the effects of the bundle divertor, and the saturation time of 
the wall for hydrogen recycling. In the plasma scrape-off, the equa- 
tions for the parallel ion flow to a bundle divertor can be present- 
ed. Assuming a realistic recycling model, machine parameters, 
plasma parameters, divertor energy and power flow are obtained. 
The long-pulse saturation of wall, the ripple, oy fueling, and the 
impurity shielding of scrape-off are discussed. The preliminary opti- 
mization studies of octupole bundle divertors were performed and 
the results are presented. 
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24037 (JAERI-M—8971, pp 150-158) Divertor concept 

for INT lon and its Degg = ag me 

Sako, K. ig mers Atomic Energy Research Inst., Tokai, Ibar 

= Tokai Establishment). Aug 1980. NTIS (US 
Only), PC A16/MF AOl. Order Number 

DEa2 780205. 


From US/Japan workshop on divertors, first wall materials, 


and vy control; Tokai, Ibaraki, J (17 Mar 1980). 
divertor concept for INTOR-J is presented. It is consid- 


ered that the poloidal divertor will be the most promissing method 
for impurity control. A simple poloidal divertor is considered. Di- 
vertor coils can be located outside toroidal coils. The length of the 
divertor throat is short, and the width is wide. The problem is 
whether the short and wide throat can control impurities and ash 
or not. Experimental results show that the simple poloidal divertor 
controls impurities and ash by enriching and pumping them. The 
other problems are wall erosion and the high thermal load of the 
neutralizer plate. If the edge plasma is controlled, these problems 
become more easy. The engineering design of the device including 
a poloidal divertor was done, and its feasibility was demonstrated. 
The design of a divertor plate, and the repair and maintenance of a 
divertor are discussed. 


24038 (JAERI-M—8971, pp 189-193) Evaluation of me- 
Kanagawa | 20 )) Aug 1980. NTIS (US Sale Onl), PC 
wa (Ja) u es y), 
Al6 O1- Order Hanher DE82780209. 
ty Vines workshop on divertors, first wall materials, 
urity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

paper describes the evaluation of mechanical divertors 
in connection with the application to JAERI Experimental Fusion 
Reactor. The unloading capacity, the conductance between the 
pumping chamber and the plasma region, and the effective pumping 
speed for helium gas at the pumping chamber were evaluated. As a 
solution of the problem of the disposal of heat power input to the 
limiter surfaces, the adoption of heat pipes with liquid sodium is 
suitable. The surface facing to hot plasma is cooled by thin rectan- 
gular heat pipes, and the surfaces hit by the scrape-off layer plasma 
are cooled by cylindrical heat pipes. In conclusion, the mechanical 
divertors may be one of the candidates of divertors for fusion reac- 
tors. 


and impuri 


24039 — oe hep 233-237) Review of funda- 


mental impurity studi (Ja 
Atomic Energy scar Inst., Tokai, Ibaraki. Tokai 
search Establishment). Au; xe 1980. NTIS (US Sales Only), 
PC A16/MF A0O1. Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impurity control; Tokai, Ibaraki, Japan (17 Mar 1980). 

review presents the outline of the progress of impurity 

studies and a summary of the results on sputtering, adsorption and 
desorption, surface conditioning and near-surface modification, and 
blistering. Emphasis is laid on the low-Z materials and low-Z sur- 
face coating for the first wall. Two ion accelerators were designed 
and constructed to study sputtering and sample surfaces. A high 
current ion source is used to measure the surface erosion rate of 
low-Z materials by hydrogen and deuterium ions. Outgassing rate 
measurements were made on first wall materials. An atomic hydro- 
gen experiment has been carried out to study wall-cleaning proce- 
dures. The design and construction of a vacuum experimental appa- 
ratus is under way. The sputtering yields of molybdenum, carbon 
and SiC were determined. The yields of molybdenum at 0.3 and 1 
keV are 1 x 10~* and 2 x 107%, respectively. The outgassing rate 
from unbaked pyrolytic graphite is normally in the range from 10-5 
to 10-7 Pa.m*/sec.m*. The main desorbed species is H2O. The mea- 
surement of the rate of methane formation from pyrolytic graphite 
exposed to atomic hydrogen was performed. In the first run, a peak 
in the methane formation rate was observed between 500 and 600 
degree C. Experiments show that blistering can be effectively re- 
duced in molybdenum surfaces with multigroove microstructure. 


24040 (JAERI-M—8971, pp 238-247) Surface study pro- 
gram in IPP, Nagoya University. Akaishi, K. (Nagoya Univ. 
sa inst of Plasma Physics). Aug 1980. S (US 

), Al6/MF AOl. Order Number 
DES2 780005. 
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From US/Japan workshop on divertors, first wall materials, 
and ingeey ov control; Tokai, Ibaraki, Japan (17 Mar 1980). 
ults and the outline of coating experiments are de- 
scribed in this paper. The sputtering yields for Cu and Nb samples 
were measured by a microbalance. The ISS technique has been in- 
vestigated as a new diagnostics for sputtering yield measurement. 
The effect of surface conditioning and the effect on gas impurity 
emission control of Ti gettered surface were investigated. The CO 
adsorption on two Mo cross-sections was measured. This shows 
that there are two different adsorption states in CO adsorption. The 
AES technique was also used for cross section measurements. The 
coating experiments of TiB; and TiC on SS and Mo plates were 
carried out in the magnetron sputtering source. As the results of ex- 
periments, it was found that a microbalance is a suitable technique 
for the absolute measurement of sputtering yield. The ISS is a 
promising technique for the sputtering yield measurements of me- 
tallic thin films and low-Z compounds. 


24041 (JAERI-M—8971, pp 330-345) JT-60 first wall 
development program. Nakamura, H. (Ja Atomic Ener, 
Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). Aug 1980. NTIS (US Sales Only), PC A16/MF AOl. 
Order Number DE82780209. 

From US/Japan workshop on divertors, first wall materials, 
and impeckty control; Tokai, Ibaraki, Japan (17 Mar 1980). 

impurity control is classified into two groups, namely 

light impurity control and the impurity control for wall materials. 
Light impurity contamination can be reduced to the acceptable 
limit by applying the proper treatment of wall surfaces. The sup- 
pression of the influx of impurities into wall materials has become 
important. The interaction between plasma and a first wall in- 
creases in the presence of strong neutral beam heating. A graphite 
limiter was more successful than a metallic one. The program is di- 
vided into two stages. The first stage includes the development of 
the first wall materials intended to improve the plasma parameters. 
The second stage is the development of the first wall materials 
which are suitable and applicable to fusion reactors. As for the 
coatings, PVD (physical vapor deposition) method was selected. 
The development of the first walls of low-Z materials is necessary 
to reduce the detrimental effect of impurities in wall materials. 


24042 (KFTI—80-37, pp 32-36) Some problems of diver- 
tor systems of thermonuclear devices and a reactor of torsa- 
tron type. Yuferov, V.B.; Glazunov, G.P.; Kotenko, V.G.; 
Lesnyakov, G.G.; Skibenko, EL; Kholod, Yu.V. 1980. (In 
Russian). NTIS (US Sales Only), PC A06/MF AO1. Order 
Number DE82780214. 

In General and nuclear physics. 

Some mechanisms of introducing impurities into plasma of 
closed magnetic traps as well as the divertor role to reduce plasma 
contamination are under consideration. The conclusion is drawn 
that at large transverse dimensions and plasma high concentrations 
the neutral gas density increase probably is possible up to 10*'-10'* 
cm~* without substantial effect on plasma parameters. For the 10 
GW thermonuclear reactor hydrogen and helium flows are about 
4000 and 100 mm Hg, respectively. Hydrogen and helium pumping 
out means are considered xand their economic indees are com- 
pared. The stationary reactor pumping out presents a more compli- 
cates problem than that of demonstrating thermonuclear devices 
due to additional limitations arising in the reactor (tritium bond by 
working liquid of diffusion and mechanical pumps, negative effect 
of magnetic fields on the turbomolecular pumps operation, tritium 
and deuterium bond by sorption and condensation pumps, etc.). 
The conclusion is drawn on the necessity of using combinations of 
using combinations of various pumping out means, particularly 
ionic-gettering systems. The problems of thermonuclear device 
magnetic system arrangement choice of divertor magnetic configu- 
ration for the purpose of optimal solution of the divertor-vacuum 
problem are under consideration. The magnetic system of torsatron 
reactor may allow the transition of the distributed helical diverter 
into the system of discrete ones, operating as far as necessary. 


(KFTI—80-37, pp 91-95) To the question of palla- 
diaphragms application in thermonuclear devices. Gla- 
zunov, G.P.; Yuferov, V.B. 1980. (In Russian). NTIS (US 
Sales Only), PC A06/MF AOl. Order Number 
DE82780214. 
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In General and nuclear physics. 

The calculation and comparison with the available experi- 
mental data of specific pumping out rate of palladium pumps of 
membrane type in the pressure range of 10~*-10-* mm Hg are pre- 
sented. The method of constant volume is employed to measure the 
specific rate of palladium membranes pumping out at 10-*-10-* mm 
Hg pressure and the essential effect of vacuum conditions purity 
and membrane surface state on the hydrogen permeability which 
depending on these conditions may change by several orders of the 
magnitude. For wide practical use of palladium pumps of mem- 
brane type their specific pumping out rate should be increased ap- 
proximately to 10 1/s. The real means for the solution of this prob- 
lem are pointed out-vacuum conditions purity, coatings etc. 


24044 (KFTI—80-48, 89-93) Simulation of 
p= denge th gee radiation effect on the first wall of a 
reactor by using a synchrotron radiation. Guk, I.S.; 

rapa L.L; Polyakova, G.N. 1980. (In Russian). Dep. 
Krups Ss (US Sales Onl Only). 

In Physics of radiation damage and radiation material sci- 
ence. 

Present state of works on studying interaction of 
netic plasma radiation with the surface of the first wall of thermo- 
nuclear reactor (TNR) is presented. Experimental data are shown 
to be, practically, absent for many processes. Expressions for 
plasma radiation spectrum and synchrotron radiation (SR) of rela- 
tivistic electrons are given. It is shown, that SR 7 GeV electron, 
spectrum is close to the spectrum of plasma radiation with tempera- 
tures, corresponding to energetically advantageous operation re- 
gimes of TNR-2x10°-10° K. SR flux densities in this case in two 
orders exceed the upper evaluations of electromagnetic plasma radi- 
ation flux, that permits to use SR for simulating effect of plasma 
radiation on the first TNR wall. Some experimental data can be ob- 
tained using SR of H-100 accumulator KhFTI AS USSR. A plant 
for studying photon interaction with the surface of solids within the 
40-280 nm range is described. 


24045 (LA-UR—81-3501) ANTARES project: structural 
analysis of salt windows and diamond-turned mirrors. Final 
report. Stoneking, J.E. (Los Alamos National Lab., NM 
(USA); Tennessee Univ., Knoxville (USA)). 29 1978. 
Contract W-7405-ENG-36. 66p. NTIS, PC A04, AOl. 
Order Number DE82004711. 

This report deals with the 1978 fiscal year research effort in 
connection with the Los Alamos Scientific Laboratory (LASL) 
laser fusion experiment which is designated the ANTARES pro- 
ject. The research effort dealt primarily with two hardware compo- 
nents used in the ANTARES project: (1) diamond turned mirrors, 
and (2) salt windows. 


24046 (LBL—12394) Design and fabrication of a large 
magnetic cusp type of plasma generator for the production of 
negative ions. Biagi, L.A.; Ehlers, K.W.; Leung, K.N.; 
Matuk, C.A.; Moon, S.D.; Paterson, J.A. (Lawrence Berke- 
- Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 
. (CONF-811040—126). NTIS, PC A02/MF AOl1. Order 
Patber DE82004027. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

"The design and fabrication techniques for a large magnetic 
bucket type of plasma source designed for the production of nega- 
tive ions by surface conversion are described. These include the 
design of a converter structure, cesium oven and injector, variable 
aperture electrode, accelerator section as well as the features of the 
magnetic cusp geometry employed. 


24047 (LBL—12721) Neutral-beam plasma source metal- 
arc protection circuit. deVries, G.J.; Hopkins, D.B.; Lietzke, 
A.F.; Owren, H.M. (Lawrence Berkeley Lab., CA (USA)). 
Oct 1981. Contract W-7405-ENG-48. 5p. (CONF-811040— 
124). NTIS, PC A02/MF A011. Order Number DE82004028. 
From 9. symposium on engineering problems of fusion re- 
search; t. 0, IL, USA (26 Oct 1981). 
beam sources occasionally suffer from metal arcs 
inside rng plasma chamber. This arcing can cause serious damage 
when it is sustained. Experience has shown that arcing for less than 
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10 msec is tolerable. This paper describes an electronic circuit de- 
signed to detect such an arc (or cathode spot) and generate a signal 
which can be used to turn off the source arc current and the accel 
voltage. One principle of spot recognition is based on the detection 
of abnormal, fast fluctuations in a Langmuir probe signal. A second 
detection principle looks for an abnormally low plasma source effi- 
ciency by comparing the probe's saturated ion current to the arc 
current. Both of these principles are exploited in the circuit de- 
scribed in this paper. 


24048 (LBL—12723) Control of a high-power neutral 
beam generator by means of arc-current regulation. Lietzke, 
A.F.; deVries, G.J. (Lawrence Berkeley Lab., CA (USA)). 
Oct 1981. Contract W-7405-ENG-48. 5p. (CONF-811040— 
125). NTIS, PC A0O2/MF AOl. Order Number 
DE82003900. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Preliminary tests of a method for regulating the accelerator 
perveance of a high-power neutral beam, by controlling the plasma 
source have been conducted and are encouraging. The phase shifts 
and feedback paths were identified and quantified, and stabilization 
was achieved by adding an R-C snubber at the accelerator power 
supply output which reduced the destabilizing phase lags. The in- 
corporation of such regulators into future systems is envisioned to 
make these high-power neutral beam systems cheaper and easier to 


operate. 


24049 (LBL—13312) Deuterium-beam species measured 
by fusion reactions in the neutralizer. Smith, R.R.; Strath- 
man, M.D. (Lawrence Berkeley Lab., CA (USA)). Nov 
1981. Contract W-7405-ENG-48. 7p. (CONF-811113—42). 
NTIS, PC A02/MF A0O1. Order Number DE82004846. 

From American Vacuum Society national symposium; Ana- 
heim, CA, USA (3 Nov 1981). 

Using a surface barrier detector and standard nuclear instru- 
mentation, the energetic charged products of fusion reactions be- 
tween deuterium neutralizer gas and accelerated deuterium ions are 
sorted in energy to yield a measurement of the species from a neu- 
tral beam source, i.e., the proportions of accelerated D*, D2*, and 
D;*. Such sources have been designed at LBL for the TFTR pro- 
ject at Princeton University to accelerate currents of 65 amps to 
120 kilovolts, and the species distribution affects the power deposi- 
tion within the target plasma. An integral measurement over the 
entire area of the beam can be performed with Doppler shift spec- 
troscopy, but it involves a large number of cross sections, of which 
not all are known, and it is also dependent upon the neutralizer gas 
distribution. The present species measurement complements other 
measurements because it is integrated over the entire beam, is inde- 
pendent of the neutralizer gas distribution, and only requires one 
well known cross section. 


24050 (LBL—13429) ACDOS2: a code for neutron-in- 
duced activities and dose rates. Ruby, L.; Keney, G.S.; La- 
o. J.C. (Lawrence Berkeley Lab., CA (USA)). Oct 
981. Contract W-7405-ENG-48. 3p. (CONF- -811040—123). 
NTIS, PC A02/MF AO1. Order Number DE82003648. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

In order to anticipate problems from the radioactivation of 
neutral beam sources as a result of testing, a code has been devel- 
oped which calculates both the radioactivities produced and the 
dose rates resulting therefrom. The code ACDOS2 requires neutron 
source strength and spectral distribution as input, or alternately, the 
source strength can be calculated internally from an input of neu- 
tral beam source parameters. A variety of simple geometries can be 
specified, and up to 12 times of interest following the shutdown of 
the neutron source. Radiation attenuating and daughter radioactivi- 
ties are treated accurately. ACDOS2 is also of use for neutron-in- 
duced radioactivation problems involving accelerators, fusion reac- 
tors, or fission reactors. 
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24051 (LBL—13506) Performance characteristics of 
NBSTF, the prototype neutral-beamline for TFTR. Berkner, 
K.H.; Feist, J.H.; Jacobson, V.L.; Lietzke, A.F.; Roberts, 
J.W.; Smith, RR: Wekhof, A.; Willis, J.E. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 5p. (CONF-811040—137). NTIS, PC A02/MF 


A0l. Order Number DE82004843. 
From 9. symposium on engineering problems of fusion re- 
search; ie 


, IL, USA (26 Oct 1981). 

eutral Beam System Test Facility (NBSTF) at the 
Lawrence Berkeley Laboratory is a shielded facility for prototype 
development and testing of the multi-megawatt neutral-beam injec- 
tion system for the Tokamak Fusion Test Reactor (TFTR) at the 
Princeton Plasma Physics Laboratory. NBSTF includes: a power 
system capable of regulated, rapidly switched 120-kV, 75-A, 1.5-sec 
pulses every three minutes; the cryopumped TFTR prototype 
beamline with calorimeter, sweep magnet, ion dump, duct, and a 
target calorimeter; and a computer controls and diagnostic system. 
Beam-diagnostic systems include: temperature profiles on calori- 
meter, target dump, and ion dump; temperature measurements on 
neutralizer and beam scrapers; water-flow calorimetry; Doppler- 
shift spectroscopy and an electrostatic analyzer; and an array of 
pressure gauges to determine gas distribution. Beam operation at 
120 kV, 65 A, 0.8 sec has been achieved with a molecular-ion mix- 
ture of 60% D*/30% D2*/10% Ds*. Limited operation with an im- 
proved plasma source has yielded 80% D*/15%D2*/5%Ds* at 120 
kV, 67A, 0.5 sec. The estimated 120-keV D° power delivered with 
twelve ion sources to TFTR is 17 +/-2 MW for the standard 
plasma source and 22 +/-4 MW for the improved source. 


24052 (LBL—13514) Pulsed cooling-water systems for 
actively cooled beam dumps. Paterson, J.A.; Fong, M.; 
Moon, S.; Purgalis, P.; Wells, R.P. (Lawrence Berkeley 
Lab., CA (USA)). Oct 1981. Contract W-7405-ENG-48. 5p. 
(CONF-811040—138). NTIS, PC A0O2/MF AOl. Order 
Number DE82004559. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

A pulsed water system offers an economically attractive way 
of supply cooling water for beam dumps, as the water flow and 
pressure requirements increase. A pilot system was built and used in 
testing prototype beam dumps. Operating experience gained with 
the pulsed water system has proved the feasibility of this design. 


24053 (LBL—13515) Sputtering-erosion estimates for 
NBETF beam dumps. Wekhof, A.; Berkner, K.H. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 4p. (CONF- 811040—133). NTIS, PC A02/MF 
AOl. Order Seaaher DE82004558. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

To stop multi-second high-energy hydrogen or deuterium 
beams in neutral injection systems, thin-skin actively cooled dumps 
made of Cu, Mo, or W are contemplated. For the Neutral Beam 
Engineering Test Facility (NBETF), the design goal for the life of 
the beam dumps is 25,000 thirty-second pulses, with a fluence of 
10° deuterons/cm*. From a review of the literature on sputtering 
and blistering, we estimate that an erosion allowance of 0.13 cm for 
Cu, 0.02 cm for Mo, and 0.004 cm for W has to be incorporated in 
the beam-dump design. 


24054 (LBL—13516) Design of multi-megawatt yo 
cooled beam dumps for the Neutral-Beam Engineering T 
Facility. Paterson, J.A.; Koehler, G.; Wells, R.P. co. 
Berkeley Lab., CA (USA)). Oct 1981. Contract W-7405- 
ENG-48. 6p. (CONF-811040—134). NTIS, PC A02/MF 
AOl. Order Number DE82004567. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

The Neutral Beam Engineering Test Facility will test Neu- 
tral Beam Sources up to 170 keV, 65 Amps, with 30 second beam- 
on times. For this application actively cooled beam dumps for both 
the neutral and ionized particles will be required. The dumps will 
be able to dissipate a wide range of power density profiles by utiliz- 
ing a standard modular panel design which is incorporated into a 
moveable support structure. The thermal hydraulic design of the 





2025 / ERA VOL. 7, NO. 8 


panels permit the dissipation of 2 kW/cm? anywhere on the panel 
surface. The water requirements of the dumps are optimized by re- 
stricting the flow to panel sections where the heat flux falls short of 
the design value. The mechanical design of the beam-dump struc- 
tures is described along with tests performed on a prototype panel. 
The prototype tests were performed on two different panel designs, 
one manufactured by Mc Donnell Douglas (MDAC) the other by 
United Technologies (UT). The dissipation capabilities of the panels 
were tested at the critical regions to verify their use in the beam 
dump assemblies. 


24055 (LBL—13519) Evaluation of forced-convection nu- 
cleate boiling detection by acoustic emission. Wells, R.P.; Pa- 
terson, J.A. (Lawrence Berkeley Lab., CA (USA)). Oct 
1981. Contract W-7405-ENG-48. 4p. (CONF-811040—140). 
NTIS, PC A02/MF A01. Order Number DE82004849. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Acoustic Emission techniques are being investigated for use 
as protection systems in neutral beam accelerators and water cooled 
beam dumps. For this purpose, the characteristics of the boiling 
curve for forced-convection surface boiling have been compared to 
the Acoustic Emission (AE) produced. Results indicate that AE, in 
the form of count-rate, is a sensitive indicator of nucleate boiling 
incipience and is relatively insensitive to flow velocity in the 0 to 
12 m/s range. 


24056 (LBL—13529) Heavy ion fusion year-end report, 
April 1, 1981-September 30, 1981. (Lawrence Berkeley Lab., 
CA (USA)). Oct 1981. Contract W-7405-ENG-48. 25p. 
NTIS, PC A02/MF AO1. Order Number DE82005949. 

A beam propagation experiment is being prepared to test 
theoretical predictions about transverse instabilities in a heavy ion 
beam with large space-charge effects in a long quadrupole transport 
system. The 200 keV injector which has the features of variable 
current density and variable emittance has been constructed. The 
Cs* pulsed drift tube injector model continues to operate for studies 
of beam optics, component testing in an intense ion-beam environ- 
ment, and diagnostics development. The electron-beam probe has 
now yielded successful results on the time-resolved charge density 
of the Cs* ion-beam. It has revealed the existence of a significant 
number of electrons surrounding the ion-beam. The theory of longi- 
tudinal instabilities has been advanced. Improvements to the EGUN 
and other beam-dynamics codes continue and have yielded valuable 
results. Transport of high-intensity beams in an A.G. octupole 
system is under active study. 


24057 (LBL—13597) Beam-induced pressure variations in 
a TFTR neutral-beam Willis, J.E.; Berkner, K.H. 
(Lawrence Berkeley Lab., CA (USA)). Oct 1981. Contract 
W-7405-ENG-48. 5p. (CONF- 811040—139). NTIS, PC 
A02/MF AO1. Order Number DE82004561. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

In neutral-beam injection systems either all or part of the gas 
flow into the neutralizer comes from the plasma source. When the 
beam is switched on, ions from the plasma source, which used to 
contribute to the gas flow, are converted to an energetic beam and 
are pumped away: hence reducing the gas input to the neutralizer. 
The large volume of the neutralizer and its high conductance damp 
out rapid changes; for example, when the gas to the source is first 
turned on, there is a 230 msec exponential rise time associated with 
pressure in the neutralizer. The neutralizer in turn acts as a source 
of gas to the first chamber and the first chamber to the second and 
so on. Beam dumps become additional sources of gas in the second 
chamber and target tank as gas molecules are collisionally desorbed 
from the surface of the dump. A simple analytical model (the 
equivalent of an electrical RC circuit) of the volumes and conduc- 
tances of the system has been used to describe the pressure vari- 
ations. The use of time dependent sources terms in the model gives 
an estimate of the desorption rate from the dumps and its time vari- 
ation during a beam pulse. 
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24058 (NRL-MR—4623) Wavelength scaling for reactor- 
size laser fusion targets, Gardner, J.H.; Bodner, S.E. (Naval 
Research Lab., Washi m, DC (USA)). 10 Dec 1981. 
Contract AI01-77DP. 2. 15p. NTIS, A02/MF AOl1. 
Order Number DE82004847. 

The symmetric implosion of pellet shells will require 
sideways thermal transport smoothing of any laser intensity nonuni- 
formities. A scaling law shows a surprisingly strong laser wave- 
length dependence for this smoothing Ce aeediien tes it places a large 
premium on the use of longer wavelength near-infrared lasers. This 
smoothing requirement conflicts with the advantages of shorter 
laser wavelengths for controlling deleterious plasma instabilities. 


24059 (ORNL/TM—7901) Plasma assessments for the 
fusion engineering device (FED). Peng, Y.K.M.; Rutherford, 
P.H.; Lyon, J.F. (Oak Ridge National Lab., TN (USA)). 
Nov 1981. Contract W-7405-ENG-26. 3lp. NTIS, PC A03/ 
MF AO1. Order Number DE82004649. 

An initial range of plasma assumptions and scenarios has 
been examined for the US tokamak Fusion Engineering Device 
(FED) concept. The results suggest that the current FED baseline 
parameters of R = 4.8 m, B/sub t/ = 3.6 T,a = 1.3m,b = 2.1m 
(D-shape), and I/sub p/ = 4.8 to 5.4 MA are appropriate for 
achieving its nominal goals of P(fusion) « 180 MW and a plasma Q 
= 5 for a pulse length greater than 100 s. However, large uncer- 
tainty still exists in the areas of current startup, ion cyclotron wave 
launching, influence of plasma shape on achievable beta, impurity 
control, plasma edge transport, and plasma disruption. Various op- 
tions and remedies have been suggested to alleviate the impact of 
the uncertainty on the FED design concept. They appear promis- 
ing because they can be studied experimentally and are not expect- 
ed to lead to fundamental design modifications of FED. 


24060 (ORNL/TM—7927) Calculation of neutron and 
gamma-ray energy spectra for fusion reactor shield design: 
comparison with Experiment II, Santoro, R.T.; Alsmiller, 
R.G. Jr.; Barnes, J.M.; Cospen, G.T. (Oak Ridge National 
Lab., TN (USA)). Nov 1981. Contract W-7405-ENG-26. 
34p. NTIS, PC A03/MF AO1. Order Number DE82004652. 

Measured and calculated neutron and gamma-ray energy 
spectra resulting from the transport of ~ 14 MeV neutrons through 
a 0.30-m-thick lithium hydride slab and through a 0.05-m-thick lead 
slab followed by 0.30 m of lithium hydride are compared. Also re- 
ported are comparisons of the measured and calculated neutron 
energy spectra behind an 0.80-m-thick assembly comprised of stain- 
less steel type 304 and borated polyethylene. The spatial depend- 
ence of the gamma-ray energy deposition rate measured using ther- 
moluminescent detectors is compared with calculated data. The cal- 
culated data obtained using two-dimensional radiation transport 
methods and ENDF/B-IV cross section data are in good agreement 
for all of the experimental configurations. 


24061 (PPPL—1847) Estimated neutron-activation data 
for TFTR. Ku, L.P.; Kolibal, J.G. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Nov 1981. Contract AC02- 
76CH03073. 71p. NTIS, PC A04/MF AOl1. Order Number 
DE82004732. 

A systematic study has been initiated to address the overall 
neutron activation problem for the TFTR operation. The study 
consists of a sequence of investigation and calculation on (1) the 
specific activity for the elements; (2) the activation dose rate from 
isolated sample materials; (3) the global activation dose rate field; 
and (4) the streaming of delayed gamma-rays through penetrations 
during post-operational period. This report summarizes the impor- 
tant data essential to the first part of this sequence. A formula for 
calculating the specific activity for a pulsed machine is presented in 
an explicit form. Effective activation cross sections are tabulated 
using ten neutron flux distributions typical to the TFTR radiation 
environment. The specific activities and the delayed gamma-ray in- 
tensities for about forty naturally occurring elements are presented 
for the 5 days per run, 50 pulses per day operation at the TFTR 
vacuum vessel location. A list of specific activities for the same set 
of elements five years after a thousand typical TFTR pulses is also 
given. 
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24062 (PPPL—1850) TFTR neutral-beam test facility 
Turitzin, N.M.; Newman, R.A. (Princeton Univ., NJ (USA, 
Plasma Physics Lab.). Nov 1981. Contract AC02- 
76CH03073. 6p. NTIS, PC A02/MF A0Ol. Order Number 
DE82004734. 

TFTR Neutral Beam System will have thirteen discharge 
ion sources, each with its own power supply. Twelve of these will 
be utilized for supplemental heating of the TFTR tokamak plasma, 
while the thirteenth will be dedicated to an off-machine test cham- 
ber for source development and/or conditioning. A test installation 
for one source was set up using prototype equipment to discover 
and correct possible deficiencies, and to properly coordinate the 
equipment. This test facility represents the first opportunity for as- 
sembling an integrated system of hardware supplied by diverse ven- 
dors, each of whom designed and built his equipment to perform- 
ance specifications. For the installation and coordination of the dif- 
ferent portions of the total system, particular attention was given to 
personnel safety and safe equipment operation. This paper discusses 
various system components, their characteristics, interconnection 
and control. Results of the recently initiated test phase will be re- 
ported at a later date. 


24063 (SAND—81-1459) Particle-beam fusion, progress 
report, January-June 1981. (Sandia National Labs., Albu- 
a NM (USA)). 1981. Contract AC04-76DPO00789. 
dsp. NTIS, PC A19/MF AOl. Order Number 
DE82002900 
Research progress during this period is described for each of 
the following areas: (1) target and deposition theory, (2) target ex- 
periments, (3) particle beam source theory, (4) diagnostics develop- 


ment, (5) particle beam experiments, (6) pulsed-power research, and 
(7) pulsed-power applications. (MOW) 


24064 (UCID—18947-Pt.3-Rev.1) Plasmas in particle ac- 
celerators: a hydrodynamic model of three-dimensional elec- 
trostatic instabilities. Mark, J.W.K.; Krafft, G.A.; Wang, 
T.S.F. (Lawrence Livermore National Lab., CA (USA)). 1 
Dec 1981. Contract W-7405-ENG-48. 23p. NTIS, PC A02/ 
MF AO1. Order Number DE82006182. 

A hydrodynamic model is used to help isolate possible three 
dimensional space charge instabilities in beam plasmas of concern in 
designing heavy ion accelerators for inertial confinement fusion 
energy applications. The model provides an economic means for 
searching the large parameter space relevant to problems i in which 
coupling of longitudinal and transverse motions is allowed. It is 
shown that the equilibrium axial hydrodynamic pressure of the 
beam plasma has a significant effect on the stability boundaries of a 
two-rotating-stream instability. When considering the resistive wall 
effect, this model shows a kink instability. The growth rate of some 
modes could be enhanced by increasing the equilibrium axial pres- 
sure. 


24065 (UCID—19241) Mirror Fusion Test Facility 
status. Fowler, T.K.; Thomassen, K.I. (Lawrence Liver- 
more National Lab., CA (USA)). 18 Nov 1981. Contract W- 
7405-ENG-48. 13p. NTIS, PC A02/MF AOI. Order 
Number DE82006187. 

A review of the MFTF physics and project status is given. 
(MOW) 


(UCRL—53120) word of results from the 
Tandem Mirror Experiment (TMX). Simonen, T.C. (ed.). 
(Lawrerce Livermore National Lab., CA (USA)). 26 Feb 
1981. Contract W-7405-ENG-48. 280p. NTIS, PC A13/MF 
A01. Order Number DE82005607. 

This report summarizes results from the successful experi- 
mental operation of the Tandem Mirror Experiment (TMX) over 
the period October 1978 through September 1980. The experimen- 
tal program, summarized by the DOE milestones given in Table 1- 
1, had three basic phases: (1) an 8-month checkout period, October 
1978 through May 1979; (2) a 6-month initial period of operation, 
June through November 1979, during which the basic principles of 
the tandem configuration were demonstrated (i.c., plasma confine- 
ment was improved over that of a single-cell mirror); and (3) a 10- 
month period, December 1979 through September 1980, during 
which the initial TMX results were corroborated by additional di- 
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agnostic measurements and many detailed physics investigations 
were carried out. This report summarizes the early results, presents 
results of recent data analysis, and outlines areas of ongoing re- 
search and data analysis which will be reported in future journal 
publications. 


24067 (UCRL—53184) Analysis of bond failures in 
RTNS-II targets. Ludemann, W.A.; Harter, G.A.; Schu- 
macher, B.J. (Lawrence Livermore National Lab., CA 
(USA)). 14 Aug 1981. Contract W-7405-ENG-48. 13p. 
NTIS, PC A02/MF A01. Order Number DE82004497. 

The Rotating Target Neutron Source (RTNS-IID) at Law- 
rence Livermore National Laboratory (LLNL) is an accelerator- 
driven fusion neutron source. Neutrons are produced by beaming 
deuterium into a tritium-loaded target. To increase the neutron 
yield, we attempted to produce a larger version of our current 
target; however, we experienced problems in the diffusion-bonding 
portion of the fabrication process. We have identified the causes of 
these problems and are currently studying several methods for im- 
proving the bonding process. 


24068 (UCRL—85894) Opportunistic replacement of 
fusion power system parts. Day, J.A.; George, L.L. (Law- 
rence Livermore National Lab., CA (USA)). 26 Oct 1981. 
Contract W-7405-ENG-48. 10p. (CONF-820108—1). NTIS, 
PC A02/MF A0O1. Order Number DE82003161. 

From Reliability and maintainability symposium; Los Ange- 
les, CA, USA (22 Jan 1982). 

This paper describes a maintenance problem in a fusion 
power plant. The problem is to specify which life limited parts 
should be replaced when there is an opportunity. The objective is 
to minimize the cost rate of replacement parts and of maintenance 
actions while satisfying a power plant availability constraint. The 
maintenance policy is to look ahead and replace all parts that will 
reach their life limits within a time called a screen. Longer screens 
yield greater system availabilities because more parts are replaced 
prior to their life limits. 


24069 (UCRL—86077) TMX modular system. 
Ross, R.I. (Lawrence Livermore National Lab., CA 
(USA)). 30 Oct 1981. Contract W-7405-ENG-48. 5p. 
(CONF-811040—127). NTIS, PC A02/MF A0Ol. Order 
Number DE82004425. 

From 9. symposium on engineering problems of fusion re- 
search; Chicago, IL, USA (26 Oct 1981). 

Titanium wire evaporators (getters) are powered by a phase 

proportioning power supply of silicon-controlled rectifiers in a con- 
stant true rms voltage configuration and arranged as 162 independ- 
ent channels of gettering in plug-in replaceable modules that fit in 
three racks. Each supply can power a getter wire from 215- to 650- 
cm-long, and is less costly, lighter, and smaller and yields higher 
accuracy and longer getter-wire lifetimes than comparable variable 
transformer (VARIAC) systems. 
24070 (UCRL—86656) Advances in optical materials for 
large lasers. Stokowski, S.E.; Lowdermilk, W.H.; 
Marchi, F.T.; Swain, J.E.; Wallerstein, E.P.; Wirtenson, 
G.R. (Lawrence Livermore National Lab., CA (USA)). 15 
Dec 1981. Contract W-7405-ENG-48. 15p. (CONF- 
811164—1). NTIS, PC A02/MF AOl. Order Number 
DE82006290. 

From Electro-optics/laser conference; Anaheim, CA, USA 
(17 Nov 1981). 

Lawrence Livermore National Laboratory (LLNL) is using 
large aperture Nd: glass lasers to investigate the feasibility of iner- 
tial confinement fusion. In our experiments high power laser light is 
focussed onto a small (100 to 500 micron) target containing a deu- 
terium-tritium fuel mixture. During the short (1 to 5 ns) laser pulse 
the fuel is compressed and heated, resulting in fusion reactions. The 
generation and control of the powerful laser pulses for these experi- 
ments is a challenging scientific and engineering task, which re- 
quires the development of new optical materials, fabrication tech- 
niques, and coatings. LLNL with the considerable cooperation and 
support from the optical industry, where most of the research and 
development and almost all the manufacturing is done, has success- 
fully applied several new developments in these areas. 





24071 (UCRL—86697) Ultrahigh pressure laser-driven 
shock wave experiments. Trainor, R.J.; Holmes, N.C.; An- 
derson, R.A. (Lawrence Livermore National Lab., CA 
(USA)). 1981. Contract W-7405-ENG-48. 8p. (CONF- 
810684—53). NTIS, PC A02/MF A0Ol. Order Number 
DE82004382. 

From APS conference on shock waves in condensed matter; 
Menlo Park, CA, USA (23 Jun 1981). 

We review recent laser-driven shock wave experiments, with 
a view toward assessing the prospects of making accurate physical 
properties measurements at ultrahigh pressures. Recent experimen- 
tal results on the scaling of shock pressure with laser intensity and 
wavelength are presented, and preliminary impedance matching ex- 
periments are discussed. 


24072 (UCRL—86762) Scanning reflection and transmis- 
sion photometer for large high power laser optics. Thomas, 
N.L.; Robinson, W.L.; Wirtenson, G.R.; Wallerstein, E.P. 
(Lawrence Livermore National Lab., CA (USA)). 11 Dec 
1981. Contract W-7405-ENG-48. 17p. (CONF-811216—1). 
NTIS, PC A02/MF AO1. Order Number DE82005974. 

From OSA workshop on optical fabrication; Anaheim, CA, 
USA (9 Dec a 

The Nova OTR (overall transmittance/reflectance) photom- 
eter operates at 1.064 nm, 528 nm, or 351 nm in order to closely 
simulate Ist, 2nd and 3rd harmonic frequencies of the Nova fusion 
laser. The optic is scanned on a large XY carriage while reflectance 
or transmittance data is taken on-the-fly. The system is controlled 
by an LSI 11/23 computer which processes the data and prints out 
the results in hard copy form, or stores data on a memory disk. The 
detectors are temperature controlled to within +- 0.01°C which 
aids in achieving of an absolute accuracy of +- 0.1 to +- 0.5% of 
full scale, depending on the operating point. The photometer is ca- 
pable of scanning a large optic (1 meter in diameter) in 20 to 30 
minutes. 


24073 (WFPS-TME—81-016) Westinghouse ICF power 
plant design. Sucov, E.W. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Fusion Power Systems Dept.). Aug 
1981. Contract AC08-79DP40086. 14p. (CONF-811046— 
14). NTIS, PC A02/MF AO1. Order Number DE82004715. 
From Meeting and workshop on fusion reactor design and 
tochaiogss Fee bine pe Japan (5 Oct 1981). 
study of commercial power plants based on ICF drivers 
examined the technological problems that need to be confronted 
and solved in order to produce commercially competitive electric- 
ity acceptable to utilities. Two conceptual designs, one based on a 
CO, laser driven and one on a heavy ion particle beam driver, were 
developed. Analytic descriptions of the performance and cost rela- 
tionships for each of the subsystems that comprise the power plant 
were combined into an overall computer code which modeled the 
entire plant and permitted trade studies to be conducted. The sub- 
systems of the power plants include driver, pellet fabrication, pellet 
injection, first wall protection, first wall and structure, heat remov- 
al, tritium breeding, neutron shielding, maintenance and repair. The 
emphasis of the effort was on designing a viable reactor cavity and 
on solving the problems of interfacing the driver systems with the 
reactor cavity. 


24074 Use of molecular beams to support microspheres 
during plasma coating. Crane, J.K.; Smith, R.D.; Johnson, 
W.L.; Jordan, C.W.; Letts, S.A.; Korbel, G.R.; Krenik, 
R.M. (Lawrence Livermore National Laboratory, P. O. Box 
5508, Livermore, California 94550). Journal of Vacuum Sci- 
ence and Technology; 20: No. 2, 129-133(Feb 1982). W-7405- 
ENG-48. 

Spherical targets can be levitated on beams of Ar or other 
gas atoms. This is an especially useful technique for supporting mi- 
crospheres during plasma coating and processing. Measurements of 
gas flow and pressure indicate that the levitation device operates in 
the regime of Knudsen’s flow. This device is currently being used 
in the development of future generation laser targets. 


24075 Thermal fatigue testing of coatings for fusion reac- 
tor applications. Mullendore, A.W.; Whitley, J.B.; Mattox, 
D.M. (Sandia National Labs., Albuquerque, NM (USA)). 
Thin Solid Films; 83: No. 1, 79-85(4 Sep 1981). 
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From International conference on metallurgical coatings; 
bebe nes hy > ha (6 - 10 Apr 1981). 
Thermal fa testing was performed on eight coated or 


coatings of TiC, TiB: and boron on graphite, (2) plasma-sprayed 
TiBs on copper, (3) a chemical conversion coating of VB2 on vana- 
dium-clad copper, (4) titanium-clad copper and (5) vanadium-clad 
copper. Testing consisted of up to 1000 cycles of electron beam 
heating for 1.5 s at beam power densities of 1 and 2 kW cm™* 
Three materials, chemically vapor-deposited TiC and TiB, on 
graphite, and plasma-sprayed TiB: on copper, survived the 
cycle 2 kW cm™? test with slight but acceptable damage. The 
notable test failure was VB, on vanadium-clad copper which 
formed severely by a thermal ratcheting mechanism and displa 
subsurface melting. 


No. 7, 833-842(Jul 1981). 

Because of the presence of a chamber gas in a particle-beam 
reactor cavity, non-neutron target debris created from thermonucle- 
ar burn will be modified or stopped before it reaches the first reac- 
tor wall. The resulting modified spectra and pulse lengths and the 
cavity overpressure created by the momentum and energy ex- 
change between the debris and gas need to be calculated to deter- 
mine their effect on the first wall. The purpose of this paper is to 
present results of the debris-background-gas problem obtained with 
a one-fluid, two-temperature plasma hydrodynamic computer code 
model which includes multi-frequency radiation transport. Spheri- 
cal symmetry, ideal-gas equation-of-state, and LTE for each radi- 
ation frequency group were assumed. The transport of debris ions 
was not included, and all the debris energy was assumed to be in 
radiation. The calculated X-ray spectra and pulse lengths and the 
background overpressure are presented. The impact of the initial 
target spectra on these chamber conditions is discussed. 


24077 Heat flux capabilities of first-wall tube arrays for 
-USAy. Dep i M ey ‘toa. 

; t. of Mec 
Nuclear Engineering and Design; 64: No. 2, 283-299(Apr 


sans 

A preliminary design study has been made of the thermome- 
chanical problems of water and helium cooling for the first wall of 
a near-term experimental fusion reactor. The first wall is envisioned 
as an array of 316 stainless steel tubes between the plasma and the 
blanket modules to intercept a heat flux from the plasma estimated 
to be between 0.25 and 1.0 MW/m? Evaluations have been made 
of the maximum allowable heat fluxes for constraints imposed on 
the tube wall temperature, the cyclic stresses, the quasi-steady 
stresses and energy recovery from the coolant. For tubes with 2 
meter long heated sections, 10 mm inside diameter and 1 mm wall 
thickness, water cooling was found to be more than adequate for 
plasma heat fluxes over 1 MW/m? with a fatigue life of 10° cycles; 
for a 2 mm wall thickness, at least 0.7 MW/m? can be handled for 
the same fatigue life. Helium-cooled tubes can also handle heat 
fluxes up to about 1 MW/m? with a 1 mm tube wall thickness and 
over 0.5 MW/m? with a 2 mm tube wall thickness, but the required 
pumping powers tend to be high. The problems of plasma disrup- 
tions and erosion by energetic plasma ions are also discussed brief- 
ly. 


24078 Transport processes in an inertial confinement 
fusion reactor. Glenn, L.A. (California Univ., Livermore 
(USA). Lawrence Livermore National Lab.). Nuclear Engi- 
neering and Design; 64: No. 3, 375-387(Apr 1981). 

The quasi one-dimensional method previously developed for 
calculating a transient, compressible, viscous flow through a com- 
plex array of tubes of jets was extended to include heat and mass 
exchange between the fluid and the jets. The application was again 
the impulsive crossflow of a lithium plasma through a close-packed 
annular arrangement of liquid jets, a problem that arises in the 
design of inertial confinement fusion reactors. It was found that the 
peak hoop stress in the first wall of the reactor may derive from 
the direct impact of the plasma, rather than from the subsequent 
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impact of the jets or fragments thereof. Depending on conditions in 
the cavity, the peak wall stress was calculated to be up to 4 times 
less when heat and mass transfer were accounted for. The sensitiv- 
ity of the design to key parameters was established. 


24079 Fusion power with particle beams. Ionas, Dzh. 
peng Labs., Albuquerque, NM (USA)). Uspekhi Fiziches- 
Nauk; 133: No. 1, 159-180(Jan 1981). (In Russian). 

The present state of the problem of controlled thermonucle- 
ar fusion (CTF) using charged particle beams is presented. Advan- 
tages of utilization of the particle beams for target heating in com- 
parison with lazer radiation heating are given. Physical and techni- 
cal problems of thermonuclear reactor construction with high- 
power electron and ion beams: construction of powerful beam gen- 
erators, beam transportation and target irradiation, the problems of 
high-voltage pulse commutation, are considered. Experimental in- 
stallations and results of studying these problems in the “Sandia” 
laboratory (USA) and in the Atomic Energy Institute (USSR) are 
briefly presented. Advantages of utilization high-power ion beams 
and not electron beams are outlined and the methods of their gen- 
eration are considered. 


24080 Ignition and burn control in tokamak 
Borrass, K.; Gruber, O.; Lackner, K.; Minardi, E.; Neu- 
hauser, J.; Wilhelm, R.; Wunderlich, R. (Association Eura- 
tom-Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.)); Bromberg, L.; Cohn, D.R. (Massachusetts 
Inst. of Tech., Cambridge (USA). Plasma Fusion Center). 
pp 619-629 of Plasma physics and controlled nuclear fusion 
research 1980. resseie of the eighth international con- 
ference held by the IAEA in Brussels, 1-10 July 1980. 
(sei Austria; International Atomic Energy Agency 
981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

Different schemes for the control of the thermal instability in 
an ignited fusion reactor are analysed by zero- and one-dimensional 
models. Passive stabilization methods considered are ripple-en- 
hanced ion heat conduction, the effect of the major-radius variation 
of the plasma column in a time-independent vertical field, and the 
combination of both effects, including the spatial variation of the 
toroidal-ripple amplitude. Active control methods analysed are 
high-Q-driven operation and feedback-controlled major-radius vari- 
ation following different scenarios. One-dimensional analyses taking 
into account only conductive losses show the existence of a single 
unstable mode in the energy balance, justifying, under these as- 
sumptions, the study of only global control. 


24081 Toroidal ripple effects on fast-ion behaviour and 
burn control in tokamaks. Tani, K.; Kishimoto, H.; Tamura, 
S. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). pp 631-636 of Plasma phys- 
ics and controlled nuclear fusion research 1980. Proceedings 
of the eighth international conference held by the IAEA in 
Brussels, 1-10 July 1980. Vienna, Austria; International 
Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

Computational studies have been e of suprathermal fast- 
ion behaviour and burn control of fusion-reacting plasmas in large 
tokamaks with toroidal field ripple. The recently developed orbit- 
following Monte-Carlo simulation code has revealed some typical 
features of suprathermal-ion behavior in ripple: collisionless ripple- 
trapping, collisionless detrapping and banana drift. Ripple-associat- 
ed loss of fast ions by neutral-beam injection and by a-particles is 
given quantitatively. Ripple diffusion of plasma particles is also 
studied by this code, and burn-temperature control by ripple is con- 
sidered for stabilizing the thermal instability of D-T-burning plas- 
mas. 


24082 Poloidal divertor study in a tokamak. Takizuka, 
T.; Azumi, M.; Seki, Y. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). pp 
679-686 of Plasma physics and controlled nuclear fusion re- 
search 1980. Proceedings of the eighth international confer- 
ence held by the IAEA in Brussels, 1-10 July 1980. Vienna, 
Austria; International Atomic Energy Agency (1981). 
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From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, ium (1 Jul 1980). 

The poloidal divertor has been experimentally and i- 
cally investigated. Experimental results on characteristics of a 
scrape-off layer plasma and behaviour of impurities in a boundary 
plasma are summarized. By using a particle simulation code, the 
flow, potential profile and distribution functions were self-consist- 
ently obtained. Impurity control by the divertor is shown by a 
Monte-Carlo simulation. Ash exhaust by a simple divertor with 
short, wide throats is also described. 


24083 T-12 divertor experiment. Bortnikov, A.V.; Brev- 
nov, N.N.; Gerasimov, S.N.; Zhukovskii, V.G.; Kuznetsov, 
N.V.; Naftulin, S.M.; Pergament, V.I.; Khimchenko, L.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow. Inst. Atomnoj Ehnergii). pp 687-696 
of physics and controlled nuclear fusion research 
1980. Proceedings of the eighth international conference 
held by the IAEA in Brussels, 1-10 July 1980. Vienna, Aus- 
tria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

In designing tokamak devices and reactors, in the last few 
years, the use of elongated-cross-section plasma discharges has been 
proposed to improve the economic and physical parameters. Appli- 
cation of a quadrupole poloidal magnetic field necessary for sustain- 
ing the elongated discharge cross-section serves, in this case, to 
create the magnetic configuration of an axisymmetric poloidal di- 
vertor. To-day, the creation of such a combination, including an 
elongated plasma cross-section and a divertor and using the outer 
poloidal magnetic field coils, seems to be the most reasonable ap- 
proach, from the point of view of design and technology. Such a 
divertor was produced and studied at the T-12 tokamak. A stable 
equilibrium configuration of a finger-ring tokamak with a divertor 
has been produced by superposing the magnetic fields of the plasma 
current, the external quadrupole coils and the copper shell currents; 
the reactor blanket can fulfil the function of the latter. It is shown 
that both a symmetric magnetic configuration with two divertors 
and a droplet configuration with a single divertor may be realized 
by controlling the plasma column position with respect to the equa- 
torial plane. The stability of the plasma column against vertical dis- 
placement depends on this position and the distance between the se- 
paratrix points. Vertical instability stabilization has been observed. 
The divertor layer efficiently screens the plasma from the impurity 
influx from the wall and unloads the wall from particle and energy 
fluxes. The results obtained from the tokamak T-12 experiment 
have demonstrated the capability of a system with outer poloidal 
field coils and a copper shell providing an elongated-cross-section 
plasma column with poloidal divertors. 


24084 Critical beta and magnetic island studies on the 
Tosca tokamak. Ellis, J.J.; McGuire, K. (Oxford Univ. 
(UK)); Peacock, R.; Robinson, D.C.; Stares, I. (Euratom/ 
UKAEA Fusion Association, Abingdon (UK). Culham 
Lab.). pp 731-739 of Plasma physics and controlled nuclear 
fusion research 1980. Proceedings of the eighth international 
conference held by the IAEA in Brussels, 1-10 July 1980. 
use Austria; International Atomic Energy Agency 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

The major limitations associated with present-day tokamaks, 
namely plasma-8, low-q operation and minor/major disruptions, 
have been investigated on the small tokamak Tosca (R=30 cm, a/ 
R approximately <0.27). Present empirical scaling laws for Ohmi- 
cally heated plasmas indicate that the maximum £ is obtained in 
small aspect ratio devices with small major radii. The best results 
on Tosca for a circular plasma give a central value for 8B of 5%. 
Ballooning-mode calculations for this and other plasmas indicate 
that the critical value of 8 for the onset of such instabilities has 
been exceeded. However, no evidence of impaired confinement or 
high mode number activity correlated with 8 has been found. By 
gettering and using a resonant helical winding, stable operation has 
been obtained at values of q down to 1.4 with no conducting shell. 
Three resonant helical windings (m=l,n=1; m=2,n=1; 
m=3,n=2) have been used to investigate mode activity and disrup- 
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tions. Sawtooth oscillations and m=2 activity can be suppressed 
with these windings. m=3,n=2 mode activity is pronounced just 
before soft and major disruptions. Large distorted magnetic islands 
with ergodic regions are calculated to be present just before a 
major disruption. 


24085 Recent progress in torsatron-stellarator research in 
the United States of America. Anderson, D.T.; Callen, J.D.; 
Derr, J.A. (Wisconsin Univ., Madison (USA)). pp 793-805 
of Plasma physics and controlled nuclear fusion research 
1980. Proceedings of the eighth international conference 
held by the IAEA in Brussels, 1-10 July 1980. Vienna, Aus- 
tria; International Atomic Energy Agency (1981). 

From 8. international conference on plasma physics and con- 
trolled nuclear fusion research; Brussels, Belgium (1 Jul 1980). 

A summary of recent theoretical and experimental develop- 
ments is stellarators and torsatrons is presented. MHD equilibrium 
calculations demonstrate the need for mixed | and 1+1 helical har- 
monics for 8 limits. Harmonic decompositions of the flux surfaces 
in an 1=2 ultimate torsatron demonstrate this proper harmonic 
mixing. Several different approaches to the design of modular tor- 
satron/stellarator coils, desirable for a reactor, are presented. Other 
reactor considerations investigated for a classical torsatron include 
a-particle containment, ion thermal conductivity, magnetic well 
depth studies, and technology issues. Results from experiments in- 
clude studies of low Ohmic-heating current discharges in the Proto- 
Cleo torsatron and elucidation of the role of cross-field plasma in- 
jection in producing convective cells in the Proto-Cleo stellarator. 


24086 Introduction - the role of high-8 mirror-cusp 
space-plasma concept in a new fusion-reactor approach. Ta- 
kayama, K.; Kikuchi, H. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). pp 1-11 of Relation between laboratory 
and space plasmas. Pr ings of the international work- 
shop held at Gakushi-Kaikan (University Alumni Associ- 
ation) Tokyo, Japan, April 14-15, 1980. Kikuchi, H. (ed.). 
Dordrecht, Netherlands; D. Reidel (1981). 

From Workshop on relation between laboratory and space 
plasmas; Tokyo, Japan (14 Apr 1980). 

The authors discuss the RFC XX device which employs a 
combined magnetic configuration of mirror-cusp fields with double 
line- and point cusps at both mirror ends. A new remedy to prevent 
plasma escape from the cusp ends called ‘radio frequency contain- 
ment’ has been conceived. The authors go on to present a new ap- 
proach to a fusion reactor incorporating a high-8 concept of cusp- 
mirror space plasmas. 


24087 Light-ion inertial fusion with pulsed power. Cook, 
D.L.; Yonas, G. (Sandia Natl Lab, Albuquerque, NM, 
USA). Western Electric Engineer; 25: No. 2, 2-13(1981). 
Recent positive results in magnetic fusion energy research 
have encouraged the U.S. Department of Energy to move forward 
aggressively with an ignition level experiment. Work on a one bil- 
lion dollar test device for this experiment is expected to begin 
shortly. A different approach - inertial confinement fusion using 
pulsed power - is being taken by Sandia National Laboratories in 
work which began 15 years after that of magnetic fusion research. 
Though the primary emphasis in the work is on near-term military 
application goals, Sandia has been designated by the Department of 
Energy as the lead laboratory for the pulsed power approach to 
fusion. This work offers the possibility of constructing a small dem- 
onstration power plant having commercial potential at a low capital 
investment. The unique potential for Sandia's approach to the prob- 
lem to contribute to the national program for inertial confinement 
research, the discoveries made during the course of the program, 
and the techniques under investigation are discussed in this article. 


24088 Linear and thoroidal theta pinches. Chapter 5. 
Hagler, M.O.; Kristiansen, M. pp 157-170 of Vvedenie v 
upravlyaemyj termoyadernyj sintez. Moscow, USSR; Mir 
(1980). (In Russian) 

The theoretical and construction bases of linear and toroidal 
theta-pinches are given. The problems of plasma stabilization in 
such installations as well as the shock heating method are consid- 
ered. The designed RTPR reactor parameters are presented on the 
basis of the thoroidal theta-pinch. 
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24089 TROJAN high power CO; laser system. Reynolds, 
D.A. (Culham Lab., Abingdon, England); Stamataiis, T.; 
Walker, A.C. pp 35-38 of advances and ——-. 
Wherrett, B.S. (ed.). Chichester, England; John Wiley and 
Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

The Culham Laser Group has various applications for high 
energy COs laser pulses which require a variety of pulse shapes and 
spectral linewidths. They include; (1) laser-plasma filling magnetic 
traps (1-2 kJ, 2 ps), (2) ablative pellet acceleration [2] (0.3 -1 kJ, 
100 ps), (3) ion temperature diagnostics (0.1 kJ, 100 ns, single longi- 
tudinal mode), (4) high power target interaction studies (0.1 kJ, 1 
ns). To obtain these pulses a number of techniques, already de- 
scribed in the literature, have been investigated to determine their 
applicability to a large e-beam controlled CO, laser (TROJAN) op- 
erating in the kilojoule regime. 


24090 Lasers for plasma research. Gibson, A.F. (SRC 
Rutherford Lab., Oxon, 7 PP, 91-195 of Laser ad- 
vances and a. errett, B.S. (ed.). Chichester, 
England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

A brief review of laser fusion research is presented. The 
laser-plasma interaction and the corresponding electron tempera- 
tures are discussed. (MOW) 


24091 Improvements to the equation of state in the 
Medusa laser ion simulation. Bell, A.R.; Evans, 
R.G. (SRC Rutherford Lab., Oxon, England). pp 197-200 of 
Laser advances and mene. errett, B.S. (ed.). 
Chichester, Englad; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Medusa is a computer program which simulates laser com- 
pression of matter. The equation of state determines the density 
which can be attained by the application of a given pressure at a 
given temperature, and is therefore an important part of the simula- 
tion. We report here on two new equations of state which have 
been incorporated into Medusa and their effect on implosion simu- 
lations. 


24092 Time resolved x-ray shadowgraphy of laser driven 
ablative implosions, Lewis, C.L.S. (The Queen's University 
of Belfast, England); Cooke, L.; Lumney, J.G.; Moore, A.; 
Ward, J.M.; Evans, R.G.; Key, M.H.; Rumsby, P.T.; Hall, 
T.A. pp 201-206 of Laser advances and applications. Wher- 
(198 BS. (ed.). Chichester, England; John Wiley and Sons 
1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Some typical experimental data showing x-ray spectra from 
Nd laser-imploded microspheres are given. (MOW) 


24093 Parametric study of fast electron preheat in laser 
plasma interactions. Hares, J.D. (Blackett, Lab., London, 
England); Kilkenny, J.D.; Key, M.H.; Lunney, J.G. pp 207- 
210 of Laser advances and —ae Wherrett, B.S. 


(ed.). Chichester, England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

A direct diagnosis was made of the preheating electron spec- 
trum using fast electron induced K/sub a/ radiation. We have, by 
suitable choice of diagnostic fluor materials, eliminated ionization- 
induced saturation of the K/sub a/ emission and have minimized 
and accounted for radiation pumping. A detailed study at 2 x 10** 
W cm™~? has yielded the form of the preheating distribution and 
using this form the hot electron temperature (T/sub H/) and char- 
acteristic preheat range (r(I)) have been determined from 5 x 10* 
to 5x 10° W cm™2. 
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24094 X-ray diagnosis of the interaction of 0.53 ym radi- 
atten with layered targets at 5 x 30° W an’ | Gray, D.R. 
(Blackett, Lab., London, d); Hares, J.D.; Kilkenny, 
J.D.; Veats, S.A.; Evans, R.G.; Toner, W.T. pp 211-214 of 

advances and applications. Wherrett, B.S. (ed.). 
Chichester, England; John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 

burgh, UK (Sep 1979). 

X-ray spectroscopic measurements of the burn depths of 0.53 
pm and 1.06 pm light in Al coated SiO, targets are presented. At 2 
x 10° Wcm™? of 1.06 ym light, (for ~ 100 ps) the burn depth was 
0.1 pm of Al while at 5 x 10'* Wcm™? of 0.53 ym light the burn 
depth was 0.3 um of Al. 


24095 Laser-plasma interactions. Boyd, T.J.M. (Univ. of 
Wales, Bangor, England). jp 215-220 of Laser advances and 
applications. Wherrett, BS. (ed.). Chichester, England; 
John Wiley and Sons (1980). 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

The present level of interest in the interaction of intense 
light with a dense plasma is sustained by the prospect of inertial 
fusion. The central idea is very simply described and consists of the 
focusing of laser light of high intensity on to a small target which 
undergoes subsequent compression. At the final stage the dense 
plasma is confined by its own inertia sufficiently long for thermonu- 
clear burn to occur. This endearingly straightforward path to the 
promised land is beset by the proclivities of a plasma as a medium 
to behave in ways almost tailor-made to thwart the goal of fusion. 
In this short review we shall touch very briefly on some central 
problems in the interaction of intense laser light with dense plasma, 
in particular absorption, scattering and energy transport. 


24096 Time resolved spectroscopy from laser produced 
plasmas. Gray, D. (Blackett Lab., inden, England); Mur- 
EF Sim, S.M.L.; Cole, A.J.; Evans, R.G.; ‘oner, W.T. 
pp 221-227 of Laser advances and a plications. Wherrett, 
a oo Chichester, England; John Wiley and Sons 

From 4. national quantum electronics conference; Edin- 
burgh, UK (Sep 1979). 

Spherical targets were irradiated with a single 1.06 um 
beam. The light backscattered into the f/1 focusing lens was ob- 
served for a range of laser energies up to ~ 100 J. Two sizes of 
targets were used: small ~ 70 to 90 ym diameter and large ~ 240 
to 250 um diameter in different material Z from Al-coated glass mi- 
croballoons to U**. The incident and reflected energies at 1.06 um 
were monitored by calorimeters and time resolved spectra of the w 
and 2 emission obtained by streaking the output from the grating 
spectrographs. The spectral and temporal resolutions were ~ 1 A 
and ~ 40 ps at w and ~ | A and 15 ps at 2m, respectively. On 
small targets an irradiance of phi ~ 4 x 10** W cm~? was obtained 
for 100 J, 1.6 ns laser pulse, while the corresponding irradiance for 
larger targets was phi ~ 5 x 10'* W cm™2 


24097 The evolution of a large laser control system - 
From Shiva to Nova. Suski, G.J.; Holloway, F.W. (Califor- 
nia University, Livermore, Calif. ). IEEE (Institute of Electri- 
cal and Electronics Engineers) Circuits and Systems Magazine; 
1: 3-10(Sep 1979). Contract W-7405-ENG-48. 

The Nova laser system is a 200 terawatt laser facility under 
construction at Lawrence Livermore Laboratory. Its current oper- 
ational predecessor, the 30 terawatt Shiva laser, is controlled and 
diagnosed via a network of 50 computers. Although the highly dis- 
tributed Shiva control system has proven effective and reliable, the 
need for more integrated process control on Nova is leading to a 
more centralized architecture. An overview of these control sys- 
tems is presented and their differences are discussed. 


Digital based control system for high peak power, 
high electrical noise, pulsed power systems (Engineering Ma- 
terials). (Lawrence ten National Lab., CA (USA)). 
(CAPE—2600). 

781 aperture cards. 

A digital based control system capable of operating reliably 
in a high electrical noise involvement has been developed and im- 
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plemented for the Shiva laser. This system employs an LSI-11 front 
end processor in conjunction with a distributed parallel data bus > 
address and control all the pulsed power elements 

charge, switch and diagnose the performance of a 25 MJ pf 
storage and delivery system. 


24099 Integrated schematics, Shiva laser, glass laser 
system (Engineering Ma ). (Lawrence Livermore Na- 
tional Lab., CA (USA)). (CAPE—2696). 

215 aperture cards. 

Integrated Schematic Diagrams of the electronics and active 
mechanical components of the Shiva Laser System. The Shiva 
Laser is a 30 TW @ 100 ps., 1ISKJ @ 1 ns experimental target irra- 
diation facility designed to explore the potential of small scale iner- 
tial confinement fusion. These schematics show typical detail and 
all electrical pin to pin connections throughout the entire facility. 
Also shown is sufficient data to stimulate each computer controlled 
element from its local computer. 


24100 Nova laser system (Engineering Materials). (Law- 
son. Livermore National Lab., CA (USA)). (CAPE— 
16 aperture cards. 


24101 Actively mode-locked and Q-switched oscillator 
system Materials), (Lawrence Livermore Na- 
tional Lab., CA (USA)). (CAPE—2694). 

418 aperture cards. 

This drawing package contains all the circuit diagrams, parts 
lists and assembly details for most of the electronics that are re- 
quired to operate the AMQ oscillator. Normally, these controls are 
assembled to operate a single oscillator, but they can be expanded 
to drive multiple oscillators. 


24102 Shiva f/14 spacial filter assembly and lens posi- 
tioner (Engineering Materials). (Lawrence Livermore Na- 
tional Lab., CA (USA)). (CAPE—2701). 

8 aperture cards. 

This drawing package shows the assembly of the Shiva f/14 
spatial filter, the individual vacuum chambers, and the output lens 
positioner. 


24103 Nova laser system/ASE/plasma shutter/inner elec- 
trode support (Engineering Materials). (Lawrence Livermore 
National Lt Lab., CA (USA)). (CAPE—2733). 

16 aperture cards. 

This group of drawings represents the individual component 
parts of a rail-gap-switch. This particular type of spark gap switch 
has been designed for extremely low inductance operation, for high 
switching currents (0.5 MA) and was designed to be used on the 
Nova laser system at LLNL in the plasma shutter optical compo- 
nent. The drawings were used to produce two working models 
with which the triggering characteristics were measured. 


24104 Nova laser system high-pressure clean room spray 
booth (Engineering Materials). (Lawrence Livermore Na- 
tional Lab., CA (USA)). (CAPE—2742). 

52 aperture cards. 

The complete drawing package of the Nova Laser System 
High-Pressure Clean Room Spray Booth is given. This equipment 
will be used to clean laser components (such as disk amplifiers, rod 
amplifiers, and Faraday rotator isolation packages) using solvents 
such as Trichloro-trifluoro-ethane (CCl.FCCIF2) mixed with ethyl 
alcohol (7.7% alcohol, known as E.I. du Pont Freon TE). This 
drawing package includes all component parts for the booth, the 
plumbing system serving the booth and specifications for the high 
pressure pump and filter. 


24105 Shiva laser system (Engineering Materials). (Law- 
rence Livermore National Lab., CA (USA)). (CAPE— 
2743). 

26 drawings. 

An amplifier set used to drive Pockels cells on the Shiva 
laser system is described by the following package. The package 
consists of drawing numbers LEA 80-1202 and LEA 80-1203. The 
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amplifier set is rated at 1 MW, 1 ns, and 50 or 100 ohm output. 
LEA 80-1202 contains the current schematics, parts lists and print- 
ed circuit board ready artwork for the planar triode preamplifier. 
LEA 80-1203 contains the current schematics, parts lists and print- 
ed circuit board ready artwork for the planar triode amplifier. 


24106 Neutral beam system test facility (Engineering 
Materials). (Lawrence Livermore National Lab., CA 
(USA)). (CAPE—2718). 

15 aperture cards. 

These drawings are for Vacuum Vessel Assembly for proto- 
type TFTR Neutral Beam Line, or Neutral Beam System Test Fa- 
cility (NBSTF). The Vessel houses and supports all equipment re- 
quired to deliver three beams of neutral deuterium atoms at a maxi- 
mum energy of 120 keV into the TFTR toroidal confinement 
vessel. It also provides vacuum integrity for the beamline system. 
The vessel is a rectangular box, approximately 3m wide x 4m high 
x 5m long, stiffened by external structural members, of austenitic 
stainless steel construction. 
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REFER ALSO TO CITATION(S) 22007 


24107 (EMD—81-144) Department of Energy's use of 
support service contractors to perform basic management 
functions. (General Accounting Office, Washington, DC 
(USA). Energy and Minerals Div.). 14 1981. 20p. Gen- 
eral Accounting Office, P.O. Box 6015, Gaithersburg, MD 
20760. Order Number DE82901943. 

A study is presented with the objective of identifying and 
documenting cases where contractors were performing basic man- 
agement functions in DOE, specifically the area of Conservation 
and Renewable Energy. Methods used in the study are described, 
and conclusions are given. (GHT) 


24108 (NP—2900952) Annual report 1979. (Deutsche 
Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V., Hamburg (Germany, F.R.)). Apr 1980. 174p. (In 
German). NTIS (US Sales Only), PC A08/MF AOl1. ‘Order 
Number DE82900952. 

According to the business and financial report of the Deut- 
sche Gesellschaft fuer Mineraloelwissenschaft und Kohlechemie 
e.V. (DGMK) and of the Deutsche Vereinigung der Erdoelgeolo- 
gen und Erdoelingenieure e.V. (DVGI) the main points of the 
works are described in the annual report, covering the following 
areas: prospecting, winning and underground storage of oil and nat- 
ural gas; processing and environment; analysis; application technol- 
ogy; professional committee for oil- and fuel standardization; test 
methods for fuels and lubricants; German National Committee for 
international oil-congresses, DGMK-district groups; arrangements, 
meetings, cooperation work with other national and international 
organizations, documentation and reports. The appendix contains a 
short description of running DGMK-research reports and a survey 
on the oil- and fuel standardization. 


24109 Excursions to nuclear facilities in the Federal Re- 
public of Germany. Karlsruhe, Germany; 
Fachinformationszentrum Energie, Physik, Mathematik 
(1980). 110p. (In German). 

Promoting young talents in the field of nuclear technology is 
considered one of the most important tasks the Kerntechnische Ge- 
sellschaft e.V. (Society for Nuclear Engineering) tries to fulfill in 
many ways. It has developed a curriculum for the specialty of nu- 
clear technology, provides funds for attending conferences and 
gives financial support to student members. In line with these ef- 
forts to promote young talents, the Kerntechnische Gesellschaft 
now submits a list of nuclear facilities where to special excursions 
may be made in the course of corresponding training programs. 
State-owned and private research and development centers, indus- 
trial factories and electricity-generating nuclear power plants as 
well as nuclear fuel cycle centers are thus concerned. 
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REFER ALSO TO CITATION(S) 20994, 21691, 21693, 21694, 23636 


24110 (DOE/ER/03077—171) Theory, 
tion of exponential 


Lab.). Oct 1981. Contract AC02-76ER03077. 310p. 
PC Al4/MF AO1. Order Number DE82004568. 

A generalization of the semiclassical cubic spline known in 
the literature as the exponential spline is discussed. In actuality, the 
exponential spline represents a continuum of interpolants ranging 
from the cubic spline to the linear spline. A particular member of 
this family is uniquely specified by the choice of certain tension pa- 
rameters. The theoretical underpinnings of the exponential spline 
are outlined. This development roughly parallels the existing theory 
for cubic splines. The primary extension lies in the ability of the 
exponential spline to preserve convexity and monotonicity present 
in the data. Next, the numerical computation of the exponential 
spline is discussed. A variety of numerical devices are employed to 
produce a stable and robust algorithm. An algorithm for the selec- 
tion of tension parameters that will produce a shape preserving ap- 
proximant is developed. A sequence of selected curve-fitting exam- 
ples are presented which clearly demonstrate the advantages of ex- 
ponential splines over cubic splines. 


24111 (LA—8502-M) EOSMOD: a ig lags 

for calculating equations of state and opaci' J. mR: 
Klein, M.M. (Los Alamos National eb NMC SA)). 

1981. Contract W-7405-ENG-36. 118p. NTIS, PC Al SMF 
A01. Order Number DE82004676. 

The EOSMOD package includes a set of FORTRAN sub- 
routines written to make the SESAME equation-of-state and opac- 
ity tables readily available. These routines have been made as asses- 
sible as possible for casual users with routine problems and at the 
same time, allow sufficient flexibility for sophisticated users with 
complicated situations. This has caused only a slight loss in efficien- 
cy (~ 5%) compared to using the SESAME routines directly. 


(LA—8909) BICYCLE II: a computer code for 
calculating levelized life-cycle costs. Hardie, R.W. (Los 
Alamos National Lab., NM (USA)). Nov 1981. Contract W- 
7405-ENG-36. 37p. NTIS, PC AA03/MF AOl. Order 
Number DE82001865. 

This report describes the BICYCLE computer code. BICY- 
CLE was specifically designed to calculate levelized life-cycle costs 
for plants that produce electricity, heat, gaseous fuels, or liquid 
fuels. Included are (1) derivations of the equations used by BICY- 
CLE, (2) input instructions, (3) sample case input, and (4) sample 
case output. 


24113 (LA-UR—81-3400) Dynamic parameter 

system (DPA). Anderson, G.T.; Oothoudt, M.A.; han. 
J.F.; Kozlowski, T. (Los Alamos National Lab., NM 
(USA)). 1981. Contract W-7405-ENG-36. 7p. (CONF- 
811214—3). NTIS, PC A02/MF AOl. Order Number 
DE82004327. 

From 1981 fall DECUS symposium; Los Angeles, CA, USA 
(7 Dec 1981). 

This paper describes software which provides a means to 
change dynamically (in real time) the values of parameters in an ex- 
ecuting task. The parameters reside in an RSX-11M memory man- 
agement region or a VMS shared global section. Values may be ac- 
cessed and altered by any task attaching the region, including an 
interactive task. The interactive task may be run from the keyboard 
to allow user interaction with parameters stored in the region. Key- 
board commands allow the user to make a disk file copy of values 
in the region, modify values in the region, and define meaningful 
synonyms to use in referring to parameters in the region. 
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24114 (LBL—13405) Summary of the Ratfor language, 
an extended dialect called REP, its style and flavor, 
and details of its 


implementation on the PDP-10. Figen, J. 
(Lawrence Berkeley Lab., CA (USA)). 10 1981. Con- 
tract W-7405-ENG-48. 75p. NTIS, PC A04 AOl. Order 
Number DE82005136. 

Ratfor (RATional FORtran) is a dialect of Fortran that 
allows structured programming and the use of simple macros. It is 
the language of the Software Tools package, and is documented in 
the book Software Tools. It has proved significantly easier than 
Fortran to read, write, and understand. Although debugging is 
slightly harder in Ratfor than in Fortran, there is usually less of it 
to do, since Ratfor lends itself to better program design. Ratfor op- 
erates as a preprocessor to any existing Fortran system. It is rela- 
tively easy, using Ratfor, to write programs that are portable with 
little or no change to any environment that supports standard For- 
tran. REP (Ratfor Extended and Portable) is an extended version of 
Ratfor. It is fully upward compatible with the Addison-Wesley 
translator, though there are a few divergences from certain Unix 
and Software Tools User Group dialects. The principal feature of 
REP is its fully developed macro facility, a language within a lan- 
guage, capable of doing such things as creating new data types, 
data structuring, recursive procedures, and much more, portably, 
and in the spirit of Ratfor, but there are many other lesser though 
nevertheless important extensions. 


24115 (ORNL/CSD—87) Comparison of some methods 
for solving sparse linear least squares problems. George, A.; 
Heath, M.T.; Ng, E. (Oak Ridge National Lab., TN 
(USA)). Nov 1981. Contract W-7405-ENG-26. 28p. NTIS, 
PC A03/MF A0O1. Order Number DE82004651. 

The method of normal equations, the Peters-Wilkinson algo- 
rithm and an algorithm based on Givens rotations for solving large 
sparse linear least squares problems are discussed and compared. 
Numerical experiments show that the method of normal equations 
should be considered when the observation-matrix is sparse and nu- 
merical stability is not important. However, if numerical stability is 
a major issue, the algorithm based on Givens rotations is then pref- 
erable. 


24116 (ORNL/CSD/TM—143) Simulation analysis of 
some outlier detection methods. Downing, D.J.; Pierce, J.E. 
(Oak 2 National Lab., TN (USA)). 1981. Contract 
W-7405-ENG-26. 63p. NTIS, PC A04/MF AOl. Order 
Number DE82004655. 

Outlier detection techniques when interest is on bivariate ob- 
servations are presented. The techniques employed are derived 
from three different areas: (1) the influence function for the correla- 
tion coefficient, (2) regression diagnostics, and (3) principal compo- 
nent tests. The techniques are described briefly and references for 
further study are given. Simulations under the null case of no out- 
liers yield percentage points of the sampling distribution of the sta- 
tistics involved for test of hypothesis purposes. Additional simula- 
tions were performed modeling different types of outlier situations 
to enable comparison of the techniques. A computer code to calcu- 
late the statistics and present results is also included. 


24117 (ORNL/TM—8096) Computer-generated speech. 
Aimthikul, Y. (Oak Ridge National Lab., TN (USA)). Dec 
1981. Contract W-7405-ENG-26, 100p. NTIS, PC A0S/MF 
A01. Order Number DE82004672. 

This thesis reviews the essential aspects of speech synthesis 
and distinguishes between the two prevailing techniques: com- 
pressed digital speech and phonemic synthesis. It then presents the 
hardware details of the five speech modules evaluated. FORTRAN 
programs were written to facilitate message creation and retrieval 
with four of the modules driven by a PDP-11 minicomputer. The 
fifth module was driven directly by a computer terminal. The com- 
pressed digital speech modules (T.I. 990/306, T.S.I. Series 3D and 
N.S. Digitalker) each contain a limited vocabulary produced by the 
manufacturers while both the phonemic synthesizers made by 
Votrax permit an almost unlimited set of sounds and words. A text- 
to-phoneme rules program was adapted for the PDP-11 (running 
under the RSX-11M operating system) to drive the Votrax Speech 
Pac module. However, the Votrax Type’N Talk unit has its own 
built-in translator. Comparison of these modules revealed that the 
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compressed digital speech modules were superior in pronouncing 
words on an individual basis but lacked the inflection capability 
that permitted the phonemic synthesizers to generate more coherent 
phrases. These findings were necessarily highly subjective and de- 
pendent on the specific words and phrases studied. In addition, the 
rapid introduction of new modules by manufacturers will necessi- 
tate new comparisons. However, the results of this research verified 
that all of the modules studied do possess reasonable quality of 
speech that is suitable for man-machine applications. Furthermore, 
the development tools are now in place to permit the addition of 
computer speech output in such applications. 


24118 (PNL-SA—9847) TRANS-STAT: statistics for en- 
vironmental studies, Number 16. Extreme value statistics ap- 
plied to environmental radionuclide studies: 7 and 8. 
Gilbert, R.O.; Kinnison, R.R. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1981. Contract AC06- 
76RL01830. 29p. NTIS, PC A03/MF AOl. Order Number 
DE82003852. 

The commonly used procedure for estimating the Extreme 
Value distribution of a sequence of measurements implicitly as- 
sumes the samples are from a stationary random process. This ig- 
nores the well known systematic and cyclic trends that typically 
occur. Ignoring these trends tends to overestimate the magnitude of 
the extremes and their associated statistics. This chapter has pre- 
sented a procedure for including such trends within the parameter 
estimation algorithm. The result is a better estimate of extreme 
values. 


24119 (SAND—81-1933) Portable random number gener- 
ator for use in signal processing. Stearns, S.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). Oct 1981. Contract 
AC04-76DP00789. 17p. NTIS, PC A02/MF AOl. Order 
Number DE82006831. 

A very simple and highly portable algorithm for generating 
independent random numbers distributed uniformly over (0,1) is 
presented. In its simplest form the algorithm requires only six lines 
of FORTRAN code. It requires an integer word length of at least 
32 bits. The algorithm is described and presented in two simple ver- 
sions. Its properties relating particularly to signal processing appli- 
cations are presented. 


24120 (SAND—81-1985C) Game theory model of digital 
message authentication. Simmons, G.J. (Sandia National 
Labs., Albuquerque, NM (USA)). 1981. Contract AC04- 
76DP00789. 12p. (CONF-8110130—1). NTIS, PC A02/MF 
A01. Order Number DE82004765. 

From 11. conference on numerical mathematics and comput- 
ing; Winnipeg, Manitoba, Canada (26 Oct 1981). 

The purpose in authenticating digital messages is to give the 
receiver the ability to assure himself that a message originated with 
the purported transmitter and that it was not altered in transit. The 
reason for authentication is that there is assumed to be an opponent 
whose objectives are to either impersonate the transmitter and/or 
modify legitim:te messages sent by the transmitter. The competing 
objectives of these participants are contested in the communications 
channel - which quite naturally is best modeled as a game. In this 
paper the essential features of this game theoretic communications 
channel are formulated and illustrated with small examples. 


24121 (SAND—81-2193) PARSER: a tool for command 
interpretation. Selleck, C.B. (Sandia National Labs., Albu- 

uerque, NM (USA)). Nov 1981. Contract AC04- 
76DP00789. 12p. NTIS, PC A02/MF AO1. Order Number 
DE82006829. 

PARSER is a useful tool in interactive command interpreta- 
tion. It is designed to give an application programmer the ability to 
write code that will quickly determine if the user of an interactive 
program has given a valid command. It is also useful in parsing 
character data stored in a file. This is done by parsing the input 
character string and placing its components and related information 
into arrays stored in common blocks. The code is written in the 
structured programming language RATFOR. The output from the 
RATFOR processor is FORTRAN; and in the case of PARSER, 
this FORTRAN is ANSI standard FORTRAN 77. 
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24122 (SAND—81-2470) Inverse of a Laplace transform 
and its numerical evaluation. Amos, D.E. (Sandia National 
Labs., Albuquerque, NM (USA)). Nov 1981. Contract 
AC04-76DP00789. 25p. NTIS, PC A02/MF AOl. Order 
Number DE82004667. 

The inverse transform of f(s) = V(s) + a/ s(V(s) + a+b 
V(s+c)) a = 0, b = 0, c & 0 is derived using the complex inver- 
sion integral. The results are expressed in terms of slowly conver- 
gent real integrals which can be converted into more rapidly con- 
vergent integrals by evaluating dominant parts analytically. These 
more rapidly convergent integrals, containing only elementary 
functions, are suitable for evaluation by numerical quadrature. An 
alternate form of the inversion is also derived in terms of a convo- 
lution integral whose integrand contains an error function. This in- 
tegral can also be evaluated by numerical quadrature. However, 
when b? > 1 + a/c, the error function becomes complex, making 
a numerical integration more difficult since complex error functions 
are not always readily available. 


24123 (SAND—81-2536C) Point-sensor adaptive signal 
for intrusion-detection. Ahmed, N.; Vijayendra, 
S.; Fogler, R.J.; Elliott, G.R. (Sandia National Labs., Albu- 
uerque, NM (USA); Kansas State Univ., Manhattan 
(USA). Dept. of Electrical Engineering). 1981. Contract 
AC04-76DP00789. 9p. (CONF-811139—4). NTIS, PC A02/ 
MF AO1. Order Number DE82003580. 
From 15. annual asilomar conference on circuits, systems 
and ——— Monterey, CA, USA (9 Nov 1981). 
is paper addresses some adaptive signal processing aspects 
of point-sensor based intrusion-detection systems. The sensors con- 
sidered are geophones and microphones. Several examples are 
given of systems which can process signals from these sensors to 
materially reduce the effects of noise and yet reliably detect the 
presence of the walking intruder. The problem of acoustically-gen- 
erated noise is discussed in some detail. Some aspects of implemen- 
tation in field hardware are also included. 


24124 (UCID—19262) Solving the Navier-Stokes equa- 
tions with LSODI and the method of lines. Painter, J.F. 
(Lawrence Livermore National Lab., CA (USA)). 2 Dec 
1981. Contract W-7405-ENG-48. 3lp. NTIS, PC A03/MF 
A0l. Order Number DE82006179. 

LSODI is a general-purpose solver for implicitly defined or- 
dinary differential equations and differential-algebraic equations. To 
test LSODI the incompressible Navier-Stokes equations in two di- 
mensions were chosen, with the space variables discretized by finite 
differences. LSODI was then used to solve these equations for a 
problem in which a square cavity is driven by a prescribed velocity 
at one edge. Solving versions of this problem in several ways, and 
failing to solve it in other ways, told much about what LSODI can 
do and how to use it. 


24125 (UCID—19264) Praxis text I/O package: an over- 
view of the Praxis routines to handle Text I/O. Duffy, J.M.; 
Greenwood, J.R.; Nowicki, W.I. (Lawrence Livermore Na- 
tional Lab., CA (USA); Stanford Univ., CA (USA)). 2 Dec 
1981. Contract W-7405-ENG-48. 25p. NTIS, PC A02/MF 
A01. Order Number DE82006250. 

A set of simple text input/output routines for Praxis entitled 
Textio are described. This package allows arrays of characters to 
be written to/from files and serial I/O devices. It is a straightfor- 
ward set of definitions and procedures which accomplish reading 
and writing characters and lines of text. The Textio package is 
written in Praxis. It interfaces to the particular operating environ- 
ment via the module Macio. Macio is usually written in the assem- 
bly language of the target machine. The data type and Textio defi- 


nitions are discussed, and the simple and easy to use procedures are 
described fully. (WHK) 


24126 (UCID—19265) Praxis conversion utilities. Duffy, 
J.M.; Greenwood, J.R.; Shapiro, R. (Lawrence Livermore 
National Lab., CA (USA); Bolt, Beranek and Newman, 
Inc., Canoga Park, CA (USA)). 2 Dec 1981. Contract W- 
7405-ENG-48. 28p. NTIS, PC A03/MF AOl. Order 
Number DE82006252. 

The Praxis Conversion Utilities are a set of Praxis routines 
which convert data objects to/from Ascii strings. For instance, the 
Asciilnteger function converts an array of characters to an integer 
value. These routines are implemented as a consistent set of utilities 
with complete control over the various formatting options and fill 
characters. Most of the parameters for each routine are optional 
such that they are easy to invoke for standard cases, yet allowing 
the detailed control when necessary. 
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24127 (EPRI-EA—2154) Case studies of innovation in R 
and D planning. Final report. Rust, C.L.; McCambridge, J.J. 
(Booz, Allen and Hamilton, Inc., Bethesda, MD (USA)). 
Dec 1981. 11lp. NTIS, PC A06/MF AOl. Order Number 
DE82901277. 

After a literature search and preliminary investigation, four 
organizations were selected as case studies to illustrate innovative 
approaches to R and D planning: General Electric, Texas Instru- 
ments, Air Force Systems Command and Gas Research Institute. 
The highlights of their planning systems are described. Compari- 
sons of the four R and D planning systems revealed strong similari- 
ties, despite significant differences, in procedural or analytical spe- 
cifics and management emphasis. Collectively, they suggest that 
successful R and D planning systems possess three important char- 
acteristics: they are founded upon clear-cut, hierarchial statements 
of technical objectives; they make use of quantitative and qualita- 
tive criteria to measure the fit of R and D projects to technical ob- 
jectives; they ultimately rely on management judgment for resource 
allocation decisions. One trend observed was adoption of some 
form of variable and zero-base budgeting procedure to evaluate 
merits of programs/projects at different funding levels while focus- 
ing on a small set of efforts at the margin. 


9905 Civilian Defense 


REFER ALSO TO CITATION(S) 23915 


(IDA-P—1526) Development of  civil-defense 
damage-assessment programs. Schmidt, L.A. (Institute for 
Defense Analyses, Arlington, VA (USA). Program Analysis 
Div.). Nov 1980. 166p. Federal a new Management, 
Washington, DC. Order Number DE82901963. 

This study documents efforts leading towards the develop- 
ment of a national damage assessment system to analyze damage re- 
sulting from a nuclear attack. It describes conversion of a number 
of programs from the IDA computer to that currently used at the 
FEMA Olney Computer Center. It documents computer programs 
developed for road network data base management and for nation- 
wide fallout dose calculations. A narrative description of study ac- 
tivities and conclusions concerning requirements for damage assess- 
ment systems are presented. 
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basin and Sweetgrass arch fields LIGNITE-Madison through 
WOLF SPRINGS-Amsden. Final report, 7:20850 (DOE/MC/ 
08341—35-Vol.2-Pt.3) 

Target reservoirs for CO: miscible flooding. Task two: summary 
of available reservoir and geological data. Vol. II: Rocky 
Mountain states geological and reservoir data. Part 4: Paradox, 
Uinta, eastern Utah overthrust, Big Horn, Wind River, Powder 
River, Red Desert, and Great Divide basins; CACHE-Ismay 
through WERTZ-Madison fields. Final report, 7:20851 (DOE/ 
MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO2 miscible flooding. Task two: summary 
of available reservoir and geological data. Vol. II: Rocky 
Mountain states geological and reservoir data. Part 2: Williston 
basin and Sweetgrass arch fields ANTELOPE-Madison 
through KUROKI-Madison. Final report, 7:20849 (DOE/MC/ 
08341—35-Vol.2-Pt.2) 

GTE Labs., Inc., Waltham, MA (USA) 

Nonlinear interactions between laser radiation and spin-aligned 
carriers in semiconductors. Final report, 7:22817 (AD-A— 
093652) 

Gulf Research and Development Co., Pittsburgh, PA (USA) 

Fundamentals of coal depolymerization: kinetic modeling and 
experimental determination of free radical chemistry and 
mineral matter effects in direct coal hydroliquefaction. 
Quarterly report, July 1 to September 30, 1981, 7:20664 
(DOE/ET/14940—6) 


Hanford Engineering Development Lab., Richland, WA (USA) 
Beam-current monitor for FMIT, 7:22903 (HEDL-SA—2449) 
Comparative gamma radiation and temperature effects on SiOz, 

MgO and AlOs insulated nuclear instrument cable, 7:23009 
(HEDL-SA—2547-FP) 


HOOFDGROEP MAATSCHAPPELIJKE TECHNOLOGIE TNO, APELDOORN 


DALIS: a computer-assisted document retrieval system for the 
FFTF, 7:21945 (HEDL-SA—2416-FP) 

Large lithium loop experience, 7:24011 (HEDL-SA—2402) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA—2518- 
FP) 

Neutron response characteristics of CR-39 polymer for reactor 
and dosimetry applications, 7:22954 (HEDL-SA—2388-FP) 

Operational safety at the FFTF, 7:21974 (HEDL-SA—2304) 

Radial plutonium redistribution in mixed-oxide fuel, 7:21869 
(HEDL-SA—2492FP) 

Radiation shielding issues on the FMIT, 7:24012 (HEDL-SA— 
2426) 

Transition shoe issues, 7:21975 (HEDL-TC—1865) 

Uranium plutonium oxide fuels, 7:21871 (HEDL-SA—2536-FP) 

Hanford Environmental Health Foundation, Richland, WA (USA) 

In vivo measurement of **1Am in an accidentally exposed 

subject, 7:23160 (PNL-SA—7471) 
Hawaii Univ., Honolulu (USA) 

Wind and solar energy applications study, 7:21660 (NP— 
2901491) 

Hawaii Univ., Honolulu (USA). Dept. of Meteorology 

Project Ahupua’a: solar meteorological field measurements on 
the island of Hawaii, Summar 1978. 1. Narrative, 7:21150 
(UHMET—79-01) 
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Tornado mechanism, 7:23072 (LA-UR—81-2951) 

Transport and reactor theory. Progress report, April 1-June 30, 
1981, 7:21911 (LA—9023-PR) 

Los Alamos Scientific Lab., NM (USA) 

Large capacity, high-speed multiparameter multichannel analysis 
system, 7:23014 (CONF-8011126—1) 

Laser-based instrumentation for detection of chemical-warfare 
agents, 7:22829 (LA-UR—81-3364) 

Masses and pulsations of BL Herculis variables, 7:23559 (LA- 
UR—81-3250) ‘ 

RR lyrae variable pulsations and the Oosterhoff groups, 7:23560 
(LA-UR—81-3251) 

Louisiana Geological Survey, Baton Rouge (USA) 

Geopressured-geothermal energy, US Gulf Coast, 7:21526 
(CONF-811026—) 

Louisiana State Univ., Baton Rouge (USA) 

Geopressured-geothermal energy, US Gulf Coast, 7:21526 
(CONF-811026—) 
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Macro Corp., Fort Washington, PA (USA) 
Computer systems interface guidelines for nuclear plants. Final 
report, 7:21941 (EPRI-NSAC—5) 
Market Facts, Inc., Arlington, VA (USA). Public Sector Research 


Consumer behavior towards fuel efficient vehicles. Volume II. 
Final report Oct 77-Mar 81, 7:22195 (PB—81-246654) 
Maryland Univ., College Park (USA), Coll. of Engineering 
Evaluation of performance of commercial electric car, 7:22261 
(DOE/CS/55308—T1) 
Maryland Univ., College Park (USA). Dept. of Electrical Engineering 
Investigation of cold cathodes for long life CO. waveguide 
lasers, 7:22823 (AD-A—103207/7) 
a ~~ Univ., College Park (USA). Inst. for Physical Science and 
‘echnology 


Experimental studies of ion charge ion flux in streaming plasmas. 
Final report 1 Oct 79-31 Dec 80, 7:23942 (AD-A—102172/4) 
Mason and Hanger-Silas Mason Co., Inc., Leonardo, NJ (USA) 
Using coherent water jets to control oil spills. Final report, 
7:20883 (PB—81-232720) 
Massachusetts Inst. of Tech., Cambridge (USA) 
Crossed-reaction networks in the catalytic hydrodenitro; 
of synthetic liquid fuels. Quarterly report, August 1, 1981- 
October 31, 1981, 7:21118 (DOE/PC/30075—7) 
Fischer-Tropsch synthesis in slurry-reactor systems. Quarterly 
report, August 1, 1981-October 31, 1981, 7:21119 (DOE/PC/ 
40771—2) 
Magnetohydrodynamics (MHD) Engineering Test Facility (ETF) 
200 MWe power plant, 7:22138 (DOE/NASA/10769—20) 
Massachusetts Inst. of Tech., Cambridge (USA), Energy Lab. 
Politics of alternative energy R and D in Japan, 7:22081 (MIT— 
81-004WP) 
Mineeteee Se a. of Tech., Cambridge (USA), High Voltage 


Feasibility ye compact 4 mev electrostatic x-ray source studies of 
compressed gas and high vacuum insulation radiographic 
properties of x-rays in the 2 to 6 MeV Range. Supplement. 
Final report Jun 52-Jun 54, 7:22853 (AD-A—950860/7) 

Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab. 

Data report for the Northeast Residential Experiment Station, 
September 1981, 7:21292 (DOE/ET/20279—165) 

Natural Bridges National Monument 100-kW PV power system: 
safety analysis report, 7:21291 (DOE/ET/20279—116) 

Shared inverter residential photovoltaic system concept, 7:21294 
(DOE/ET/20279—169) 

Southwest Residential Experiment Station. Data report, March- 
September 1981, 7:21293 (DOE/ET/20279—166) 

Mathematical Applications Group, Inc., Elmsford, NY (USA) 

Modifications made to an interactive computer system for 
evaluating coal mine illumination. Open file report (final) Sep 
78-Jul 80, 7:20807 (PB—81-236754) 

Matrecon, Inc., Oakland, CA (USA) 
Groundwater-quality monitoring at coal-fired power plants: 
status and review. Final report, 7:21753 (EPRI-CS—2126) 
Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, F.R.) 
Calculated trapping curves of D in C and Si, 7:23679 (IPP—9-23) 
McDonnell Douglas Astronautics Co., Huntington Beach, CA (USA) 

Solar facilities design integration submitted of receiver subsystem 

fabrication (Engineering Materials), 7:21368 (CAPE—2709) 
Meteorology Research, Inc., Altadena, CA (USA) 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 2. Appendices, 7:21668 (PNL—3199- 
Vol.2) 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 1. Technical report, 7:21667 (PNL— 
3199-Vol.1) 

Oxidant measurements in western power plant plumes. Volume 
II: data, 7:21754 (EPRI-EA—421-Vol.2) 

Miami Univ., Coral Gables, FL (USA) 

Thermal pollution mathematical model. Volume 7: User’s manual 
for three-dimensional free-surface model. Final report, 7:23211 
(NASA-CR—165623-VOL-7) 
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Michigan State Univ., East Lansing (USA). Dept. of Resource 
Development 


Institutional constraints on small-scale hydropower in Michigan. 
Final report, 7:21143 (DOE/RS5/10232—1) 

Mid-American Solar Energy Complex, Bloomington, MN (USA) 

Residential Wood Combustion Safety Workshop, 7:21184 (DOE/ 
CS/30149—T4) 

Mid-American Solar Energy Complex, Minneapolis, MN (USA) 

Economic analysis of smal! wind-energy-conversion systems for 
ten MASEC sites, 7:21659 (MASEC-R—81-071) 

Economic summary of woody biomass direct combustion and 
gasification alternatives, 7:21198 (MASEC-R—81-065) 

Passive-solar construction handbook, 7:21382 (MASEC-H—81- 
024) 

Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—$81-075) 

Residential wood-combustion workshops, 7:21197 (MASEC- 
CF—81-060) 

Mining Technology Clearing House, Tamworth, Staffordshire (UK) 

Mining R & D project entry listing, 7:20803 (MTCH—08283) 

—— Dept. of Energy, Planning and Development, St. Paul 

Energy: planning guide for Minnesota communities, 7:22154 
(NP—2902322) 

Energy: planning tools library, 7:22152 (NP—2901475) 

Mission Research Corp., Santa Barbara, CA (USA) 

EXCEDE energy deposition. Theory and experiment compared. 
Final report 31 Oct 79-31 Oct 80, 7:23634 (AD-A—102522/0) 

Requirements for improved infrared prediction capability: LWIR. 
Final report 31 Oct 79-31 Oct 80, 7:23635 (AD-A—102523/8) 

Mitre Corp., McLean, VA (USA). METREK Div. 

Health and environmental effects of oil and gas technologies: 
research needs. Final report, 7:20868 (PB—81-228124) 

Potential for energy farming in the Dominican Republic: a 
preliminary analysis. Final report Feb-May 80, 7:21207 (PB— 
81-230559) 

Mobil Research and Development Corp., Princeton, NJ (USA). 
Central Research Div. 

Fundamental studies in the conversion of coals to fuels of 
increased hydrogen content. Volume 1. The chemistry and 
mechanisms of coal conversion to clean fuel. Interim report, 
June 1979-December 1980, 7:20673 (EPRI-AP—2117-Vol.1) 

Monsanto Research Corp., Dayton, OH (USA). Dayton Lab. 

High altitude testing of residential wood-fired combustion 
equipment. Final report, 7:22884 (PB—81-226151) 

Oil/refuse homogenization: an approach to cocombustion of 
refuse in existing oil-fired boilers. Final report, 8 May 1979-30 
April 1981, 7:22219 (MRC-DA—1079) 

Mound Facility, Miamisburg, OH (USA) 

Development of ultrafiltration and adsorbents: October 1980- 

March 1981, 7:21048 (MLM—2869) 


Naemnden foer Energiproduktionsforskning, Stockholm (Sweden) 
Energy complex Stockholm-Nynaeshamn: methanol, fuelgas, and 
district heating, 7:22232 (NE—1981-6) 
Geothermal energy. Results, state-of-the-art, and potentials, 
7:21550 (NE—1980-7) 
Heat transfer in soil and rock in construction materials and fluids, 
7:22847 (BFR-R— 148-1980) 
Study of the economics of introducing gas as an energy carrier, 
7:22051 (NE/TO—81/6) 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center 
AC propulsion system for an electric vehicle. Phase 1, final 
report, 7:22262 (DOE/NASA/0125—1) 
Advanced aircraft engine materials trends, 7:22240 (NASA-TM— 
82626) 
Catalytic combustion of residual fuels, 7:20898 (DOE/NASA/ 
10350—29) 

Determination of optimum sunlight concentration level in space 
for gallium arsenide solar cells, 7:21205 (NASA-TM—82643) 
Effect of vacuum exhaust pressure on the performance of MHD 

ducts at high B-field, 7:22140 (DOE/NASA/10769—23) 
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End region and current consolidation effects upon the 
performance of an MHD channel for the ETF conceptual 
design, 7:22139 (DOE/NASA/10769—22) 

Magnetohydrodynamics (MHD) Engineering Test Facility (ETF) 
200 MWe power plant, 7:22138 (DOE/NASA/10769—20) 

Performance of advanced chromium electrodes for the NASA 
Redox Energy Storage System, 7:22148 (DOE/NASA/ 
12726—15) 

Reliable aerial thermography for energy conservation, 7:22163 
(DOE/NASA/20270—1) 

Ultrasonic velocity for estimating density of structural ceramics, 
7:23015 (DOE/NASA/51040—35) 

Zirconium carbide as an electrocatalyst for the chromous/ 
chromic Redox couple, 7:22149 (NASA-CASE-LEW—13246- 
1) 

National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center 

Chemical kinetic analysis of hydrogen-air ignition and reaction 
times, 7:21113 (NASA-TP—1856) 

National Aeronautics and Space Administration, Houston, TX (USA). 
Lyndon B. Johnson Space Center 

Solar power satellite system sizing tradeoffs, 7:21303 (NASA- 
TP—1804) 

National Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center 

Refrigerator module, system and process, 7:22797 (NASA- 
CASE-ARC—11263-1) 

National Aeronautics and Space Administration, Pasadena, CA (USA) 

Distributed photovoltaic systems: utility interface issues and their 
present status, 7:21295 (DOE/ET/20356—3) 

o-~ eee and Space Administration, Washington, DC 

1980 JANNAF Safety and Environmental Protection 
Subcommittee meeting, 7:23512 (NASA-TM—82240) 

Energy: a continuing bibliography with indexes, 7:22008 (NASA- 
SP—7043(27)) 

Process for purification of silicon, 7:21230 (NASA-TM—76557) 

Space propulsion systems. Present performance limits and 
application and development trends, 7:21304 (NASA-TM— 
76163) 

National Analysts, Inc., Philadelphia, PA (USA) 

Consumer orientations toward fuel efficient vehicles: executive 
summary. Final report Feb 78-Nov 80, 7:22193 (PB—81- 
245359) 

Consumer orientations toward fuel efficient vehicles: final report. 
Report for Feb 78-Nov 80, 7:22194 (PB—81-245367) 

National Biocentric, Inc., St. Paul, MN (USA) 

Conceptual model of a development t system: an 
interview on the state-of-the-art in growth management 
planning, 7:22015 (DOE/CS/20028—TS5) 

National Bureau of Standards, Washington, DC (USA) 

Economic model for passive solar designs in commercial 
environments: NBS building science series 125, 7:21385 (NBS- 
BSS—125) 

Measurement techniques for high-power semiconductor materials 
and devices. Annual report, October 1, 1979-September 30, 
1980, 7:22871 (NBSIR—81-2325) 

National Bureau of Standards, Washington, DC (USA). Center for 
Materials Science 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 (DOE/OR/ 
20679—T6) 

Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1981, 7:22463 (DOE/PR/ 
06010—T10) 

National Center for Atmospheric Research, Boulder, CO (USA) 

Computer-simulation movie of ionospheric electric fields and 
currents for a magnetospheric substorm life cycle. Technical 
note, 7:23636 (PB—81-233215) 

— Coal Board, Leatherhead (UK). Coal Utilization Research 





In-bed corrosion tests of superheater alloys in a 10-square-foot 
AFBC. Final report, 7:22883 (EPRI-CS-—2118) 
National Coal Board, London (UK) 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
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National Conference of State Legislatures, Denver, CO (USA) 

State government workshop on barriers and incentives of 
geothermal energy resources. Quarterly report, May 1, 1979- 
July 31, 1979, 7:21592 (DOE/SF/01795—T16) 

National Conference of States on Building Codes and Standards, Inc., 
McLean, VA (USA) 

Energy conservation program for state and local building 
Officials. Phase I. Progress report, March 5, 1976-August 31, 
1976, 7:22074 (DOE/CS/20019—T4-Vol.1) 

National Engineering Lab. (NBS), Boulder, CO (USA) 

Selected properties of hydrogen (engineering design data), 
7:21114 (NBS-Mono—168) 

National Engineering Lab. (NBS), Washington, DC (USA) 

Passive/hybrid solar components: an approach to standard 
thermal test methods, 7:21389 (PB—81-227886) 

National Measurement Lab. (NBS), Washington, DC (USA) 

Robust/resistant technique for crystal-structure refinement, 
7:22689 (PNL-SA—9768) 

Tagged photons: an analysis of the bremsstrahlung differential 
cross section in the range of interest for a tagged photon 
system, 7:23797 (PB—81-227837) 

National Oceanic and Atmospheric Administration, Boulder, CO 
(USA). Environmental Research Labs. 

Geophysical monitoring for climatic change. Number 8. 
Summary report 1979, 7:23073 (PB—81-233355) 

National Oceanic and seen ag eed Administration, Silver Spring, 
MD (USA). Air Resources Lab. 

Diffusion near buildings as determined from atmospheric tracer 

experiments. Technical memo, 7:21943 (PB—81-106478) 
National Research Council, — DC (USA). Maritime 
Transportation Research Board 

Reducing tankbarge pollution. Final report, 7:20876 (AD-A— 
102118/7) 

National Retired Teachers Association, Washington, DC (USA) 

Energy equity and the elderly: background and issues, 7:22013 
(CONF-8010251—) 

National Technical Information Service, Springfield, VA (USA) 

Air pollution effects on plants. 1974-February 1981 (citations 
from the American Petroleum Institute data base). Report for 
1974-Feb 81, 7:23451 (PB—81-807406) 

Antireflection coatings for solar energy devices. January, 1970- 
August, 1981 (citations from the Searchable Physics 
Information Notices Data Base). Report for Jan 70-Aug 81, 
7:21209 (PB—81-874687) 

Cooling towers: design and performance. January, 1973-August, 
1981 (citations from Information Services in Mechanical 

ineering Data Base). Report for Jan 73-Aug 81, 7:21744 
'B—81-875221) 
ects of electron beam irradiation on polymers. January, 1973- 
August, 1981 (citations from the Rubber and Plastics Research 
Association Data Base). Report for Jan 73-Aug 81, 7:22742 
(PB—81-874190) 

Gas scrubbers used in pollution control. 1976-February, 1981 
(citations from the American Petroleum Institute). Report for 
1976-Feb 81, 7:23100 (PB—81-807489) 

Nondestructive testing of pavements and pavement bases. 1964- 
June, 1981 (citations from the NTIS Data Base). Report for 
1964-Jun 81, 7:22856 (PB—81-807562) 

Oil slick movement. 1964-June, 1981 (citations from the NTIS 
Data Base). Report for 1964-Jun 81, 7:23198 (PB—81-807570) 

Pollution and environmental aspects of fuel conversion. 1979- 
July, 1981 (citations from the NTIS Data Base). Report for 
1979-Jul 81, 7:20794 (PB—81-807513) 

Protective coatings for materials in coal gasification plants. 
January, 1976-August, 1981 (citations from the Energy Data 
Base). Report for Jan 76-Aug 81, 7:20684 (PB—81-869984) 

Pump-turbines. January, 1974-July, 1981 (citations from the 
BHRA Fluid Engineering Data Base). Report for Jan 74-Jul 
81, 7:21992 (PB—81-874497) 

Systems analysis applied to economic forecasting in the nuclear 
industry. January, 1976-August, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Aug 8!, 7:21019 (PB— 
81-851545) 

Thermal insulation for buildings. 1970-June, 1981 (citations from 
the Engineering Index Data Base). Report for 1970-Jun 81, 
7:22182 (PB—81-807463) 

Thermal insulation for residential homes. 1964-June, 1981 
(citations from the NTIS Data Base). Report for 1964-Jun 81, 
7:22181 (PB—81-807455) 
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Total energy systems for buildings. 1970-July, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jul 
81, 7:22183 (PB—81-807661) 

National Board, W DC (USA). 
bape eae Safety ashington, 

Special study: pipeline excess flow valves, 7:20916 (PB—82- 
109349) 

Naval Ordnance Lab., White Oak, MD (USA) 

Base surge measurements by photography, 7:23043 (AD— 
361766) 

Naval Radiological Defense Lab., San Francisco, CA (USA) 

Distribution and intensity of fallout. Final report, 7:23117 (AD— 
361836) 

Shipboard radiological - countermeasure methods, 7:23139 
(AD—362109) 

Ship-shielding studies, 7:23042 (AD—357967) 

The nature of individual radioactive particles. i. Surface and 
underground ABD particles from Operation Jangle, 7:23046 
(AD—828637) 

Verification of shipboard washdown countermeasure, 7:22747 
(AD—357963) 

Naval Research Lab., Washington, DC (USA) 

Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 

Environmental monitoring for gamma radiation at the Naval 
Research Laboratory-1980. Interim report, 7:23118 (AD-A— 
102090/8) 

Ignition of the beam-plasma-discharge and its dependence on 
electron density. Memorandum report, 7:23943 (AD-A— 
102237/5) 

Nonlinear stabilization of the Farley-Buneman instability by 
strong E x B turbulence. Memorandum report, 7:23632 (AD- 
A—101978/5) 

NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure-vessel 
materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 

Performance of the solar cell experiments aboard the NTS-2 
satellite after three years in orbit. Memorandum report 1 Oct 
79-30 Sep 80, 7:21167 (AD-A—101983/5) 

The ionospheric response to solar flares. i. effects of 
approximations of solar flare euv fluxes. Memorandum report, 
7:23630 (AD-A—093745) 

Wavelength scaling for reactor-size laser fusion targets, 7:24058 
(NRL-MR—4623) 

Naval Ship Research and Development Center, Annapolis, MD (USA) 

Stability characteristics of epoxy-impregnated superconducting 
magnets. Research and development report, 7:22779 (AD-A— 
102419/9) 

Naval Surface Weapons Center, Silver Spring, MD (USA) 

Bandwidth and frequency enhancement of free electron laser in a 
mildly relativistic electron beam. Final report, 7:22819 (AD- 
A—102164/1) 

Cherenkov radiation from a relativistic annular electron beam 
propagating through a dielectric loaded waveguide. Final 
report, 7:22901 (AD-A—102354/8) 

Hydrodynamic computations of pressures generated by steam 
pipe rupture. Final report 6 Mar-30 Sep 78, 7:21673 (AD-A— 
102046/0) 

Nebraska Univ., Lincoln (USA) 

Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 (DOE/ET/ 
20111—1) 

New Mexico Energy and Minerals Dept., Santa Fe (USA) 

New Mexico’s energy resources ‘81. Annual report of Bureau of 
Geology in the Mining and Minerals Division of New Mexico 
Energy and Minerals Department, 7:20957 (NP—2901535) 

New Mexico Inst. of Mining and Technology, Socorro (USA) 

Tornado mechanism, 7:23072 (LA-UR—81-2951) 

New Mexico Solar Energy Inst., Las Cruces (USA) 

Southwest Residential Experiment Station. Data report, March- 
September 1981, 7:21293 (DOE/ET/20279—166) 

New Mexico Univ., Albuquerque (USA). Dept. of Geology 

Rubidium-strontium and related studies of the Salado Formation, 
southeastern New Mexico, 7:23541 (SAND—81-7072) 
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New Mexico Univ., Albuquerque (USA). New Mexico Energy Inst. 
Expanded revision of effective U-values: U-values for opaque 
wall sections, ing, and passive solar wall types. Final 


report, 7:22174 (NP—2901538) 
New York Academy of Sciences, New York (USA) 
Aerosols: anthropogenic and natural, sources and transport, 
7:23079 (AD-A—103240/8) 
New York State Energy Research and Development Authority, 
Albany (USA) 


Coal-waste artificial-reef program, phase 3. Volume 2. 
Comprehensive report, 7:20763 (EPRI-CS—2009-Vol.2) 
New York State Energy Research and Development Authority, New 
York (USA) 
1981 Annual report, 7:22046 (NYSERDA—81-Annual) 
a Univ., NY (USA). Courant Mathematics and Computing 


Theory, computation, and application of exponential splines, 
7:24110 (DOE/ER/03077—171) 
New York Univ., NY (USA). Dept. of Applied Science 
Experimental study of the effect of fuel vaporization on 
combustion efficiency. Semi-annual progress report, May 1, 
1981-November 30, 1981, 7:22882 (DOE/PC/40288—T1) 
New —— Energy Research and Development Committee, 
A 


Acid hydrolysis of wood, 7:21206 (NZERDC—S56) 

Barriers to small-scale energy technologies, 7:21159 (NZERDC— 
59 

Fosbility of electric vehicles in New Zealand. Report No. 61. 
Appendices, 7:22263 (NZERDC-LF—2009) 

Small hydro-electric resource assessment: Hauraki area, 7:21138 
(NZERDC—63) 

Standard weather data for New Zealand, 7:22175 (NZERDC— 
62) 

Niels Bohr Inst., Copenhagen (Denmark) 

Microprogrammable processor ESOP in the AFS trigger system, 
7:22945 (BNL—30194) 

North Carolina Univ., Chapel Hill (USA). Dept. of Physics and 
Astronomy 

Dielectric behavior of MgO:Li* crystals, 7:22461 (DOE/ER/ 
05866—18) 

Progress report, 7:22541 (DOE/ER/05866—15) 

North Carolina Univ., Wilmington (USA). Dept. of Earth Sciences 

Preliminary study of the uranium potential of the northern part 
of the Durham Triassic Basin, North Carolina, 7:20959 
(DPST—81-141-6) 

Northeastern Univ., Boston, MA (USA). Dept. of Physics 

Effective Lagrangian with U(1) axial anomaly. II, 7:23785 
(NUB—2469) 

Effective Lagrangians with U(1) axial anomaly I, 7:23784 
(NUB—2468) 

Evidence for SU(3) (flavor) symmetry of the vacuum (<anti ss> 
= < anti dd>), 7:23786 (NUB—2475) 

Northern Arizona Univ., Flagstaff (USA) 

Use of polarized x-rays for improved detection limits in energy 

dispersive x-ray spectrometry, 7:22631 (UCRL—85836-Rev. 1) 
Northern Energy Corp., Cambridge, MA (USA) 

Residential wood-combustion workshops, 7:21197 (MASEC- 
CF—81-060) 

North Texas State Univ., Denton (USA). Dept. of Physics 

L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 

Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 

Northwestern State Univ. of Louisiana, Natchitoches (USA). Dept. of 
Chemistry and Physics 


Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 

Northwestern Univ., Evanston, IL (USA). Dept. of Mechanical and 
Nuclear Engineering 


Investigation of metal and metal oxide clusters small enough to 
constitute the critical size for gas phase nucleation in 
combustion processes. Final report, 1 October 1975-30 June 
1979, 7:22766 (AD-A—093950) 

Nuclear Regulatory Commission, Washington, DC (USA) 
a — evaluation program (IREP), 7:21985 (SAND— 
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Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation 
Licensing requirements for pending applications for construction 
permits and manufacturing license, 7:21892 (NUREG—0718- 
REV-1) 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research 
Plans for assessment of best estimate LWR systems codes. 
Topical report, 7:21980 (NUREG—0676) 
NUS Corp., Rockville, MD (USA) 
Analysis of LWR outage experience and impact on long cycles, 
7:21895 (DOE/ET/34070—1) 


Oo 


Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX—362- 
81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bakersfield quadrangle, California, 7:20989 (GJBX— 
419-81) 

Overview of enrichment plant safeguards, 7:21088 (K/OA—5074) 

Oak Ridge National Lab., TN (USA) 

Acquisition and performance evaluation of a quadrupole mass 
spectrometer in a mobile laboratory, 7:21090 (ORNL/TM— 
8027) 

Advanced concepts under development in the United States 
Breeder-Fuel-Reprocessing Program, 7:21006 (CONF-811154— 


1) 
resolved UPS and XPS spectra of benzenethiol adsorbed 
on Cu(111) at 300°K, 7:22685 (CONF-811113—43) 

Application of noise-analysis methods to monitor stability of 
boiling water reactors, 7:21780 (CONF-8110107—2) 

Building energy use model to predict retrofit saving potential, 
7:22159 (CONF-801076—7) 

Calculation of neutron and gamma-ray energy spectra for fusion 
reactor shield design: comparison with Experiment II, 7:24060 
(ORNL/TM—7927) 

Cementitious radioactive waste hosts formed under elevated 
temperatures and pressures (FUETAP concretes), 7:21021 
(CONF-811122—39) 

Comparative health risks of energy production, 7:23439 (CONF- 
801103—65) 

Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 

Comparison of some methods for solving sparse linear least 
squares problems, 7:24115 (ORNL/CSD—87) 

Computer-generated speech, 7:24117 (ORNL/TM—8096) 

Continuous separation of dry crushed coal at one ton per hour by 
high-gradient magnetic separation, 7:20813 (ORNL—5763) 

Crustacean muscles: atrophy and regeneration during molting, 
7:23280 (CONF-8109104—1) 

ae ay studies in animals, 7:23441 (CONF-811156—1) 

Decontamination of transuranic waste metal by melt refining, 
7:21061 (ORNL/TM—7951) 
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811122—32) 

Distribution system protection with dispersed storage and 
generation (DSG) devices, 7:21759 (CONF-811152—1) 

Dynamic modeling and control analysis of froth flotation and 
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Initial stages of oxidation on single crystals of lithium hydride- 
interaction between single crystal lithium hydride and a 
stainless steel, high vacuum container, 7:22467 (Y—2256) 
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Sputtered ceramic coatings and sealing layers, 7:22517 (PNL- 
SA—9961) 

Survey of HEPA filter applications and experience at 
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Solar energy hot water heating and electric utilities. A model 

validation. Final report, 7:21374 (DOE/CS/30438—T1) 
Philadelphia Electric Co., PA (USA). Research and Testing Div. 

Operation of gasification-combined-cycle (GCC) power plants on 
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\GAND=81t 2) 
ultaneous measurement of velocity and temperature in flames 
“a LDV and cw laser Rayleigh thermometry, 7:22774 
(SAND—81-8800) 
San Diego Gas and Electric Co., CA (USA) 
Geothermal Loop Experimental Facility. Quarterly report, April- 
June 1979, 7:21609 E/ET/28443—T17) 
GLEF direct-contact -exchanger program. Final report, 
7:21610 (DOE/ET/28443—T18) 
San Francisco Univ., CA (USA) 
Neutron response characteristics of CR-39 polymer for reactor 
and dosimetry applications, 7:22954 (HEDL-SA—2388-FP) 
Sante Fe Corp., Alexandria, VA (USA) 
Results of FY 1979 project appraisal. Appendix C: combustion 
systems worksheets, 7:22880 (DOE/ET/15078—T8) 
Saratoga, Ci City of, CA (USA) 
Solar cooling and heating 
(Engineering Materials), 7:21462 (CAPE—2698) 
Sargent and Lundy, Chicago, IL (USA) 
Non-US advanced low-level radwaste treatment systems, 7:21040 
(EPRI-NP—2055) 
Sassi Corp., Indianapolis, IN (USA) 
Process selection and investment analysis, methanation facility for 
oe... pyrolysis system off-gas, 7:21116 (DOE/CS/20449—1) 
Science Applications, Inc., La Jolla, CA (USA) 
Roscoe manual. Volume 27. Natural background radiation. Final 
report 1 Jan 76-30 Jun 79, 7:23140 (AD-A—102524/6) 


progress report, January-June 1981, 7:24063 


ion beam mixing in Al, 7:22341 


system, Saratoga Community Library 
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Verification and validation for safety-parameter display systems, 
7:21969 (EPRI-NSAC—39) 

Science Applications, Inc., McLean, VA (USA) 

Electron chemistry and optical emissions in the auroral 
e-layer. Final report 3 Jan 78-30 Sep 80, 7:23633 (AD-A— 
102345/6) 

Estimates of thermal radiation environments got planning a 
thermal simulation on a HE test. Final report 17 April-31 
December 1978, 7:23047 (AD-A—093517) 

Science Applications, Inc., McLean, VA (USA). Energy and 
Environmental Sciences Div. 


Cost analysis in support of minimum energy standards for clothes 
washers and dryers, 7:22161 (DOE/CS/20329—T2) 
Science Applications, Inc., Morgantown, WV (USA) 
Field activities of the offset well test program in Meigs County, 
Ohio. Final report, 7:20913 (DOE/MC/08216—T2) 
Science Applications, Inc., Oak Ridge, TN (USA) 
Tabulation of waste isolation computer models. Technical report, 
7:21053 (ONWI—78) 
Secretaria de Asentamientos Humanos y Obras Publicas, Mexico 
City (Mexico) 
Alternative energy technologies: their application in developing 
countries, 7:21949 (PB—81-239584) 
Sediver, Inc., Carlstadt, NJ (USA) 
ac line insulators. inal report, 7:21763 (EPRI-EL—2151) 
Shirley Inst., Manchester (UK) 
Industrial energy thrift scheme. Report No. 22. Energy use in the 
footwear, leather and fur industries, 7:22221 (NP—2901135) 
Shoe and Allied Trades Research Association, Kettering (UK) 
Industrial energy thrift scheme. Report No. 22. Energy use in the 
footwear, leather and fur industries, 7:22221 (NP—2901135) 
Simon Fraser Univ., Burnaby, British Columbia (Canada). Dept. of 
Economics and Commerce 


Feedback and household energy use, 7:22171 (NP—2900772) 
Stockholm (Sweden) 

Estimates of — areas in Sweden for short rotation forestry. 
Part 1. Agricul —~y 7:21222 (SHS-IFSY-RU—78) 

Gas exchange aot anc and the composition of the surface air, 
7:21225 (SHS-IFSY-RU—86) 

Survival and dry matter production of some high-yield clones of 
Salix and Populus selected for forest industry and energy 
production. Pilot ay 7:21224 (SHS-IFSY-RU—83) 

Vegetative propagation of northern Salix-hybrides, 7:21223 (SHS- 
IFSY-RU—80) 

Solar Energy Research Inst., Golden, CO (USA) 

Advanced solar energy research pro . Progress report, 1 
October 1979-31 March 1980, 7:21214 (SERI/PR—623-740) 

Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TR—215-1379) 

Electrical characterization of silicon produced by 
electrochemical purification, 7:21218 (SERI/TP—212-1489) 

Evaluation of thick-film inks for solar cell grid metallization, 
7:21221 (SERI/TR—611-1186) 

Influence of grain boundaries on solar cell performance, 7:21219 
(SERI/TP—614-1219) 

Measurement and use of the plasma current waveform in an rf 
silane discharge, 7:21217 (SERI/TP—212-1469) 

of annual meeting: technical sessions, 7:21327 
(SERI—9020/12) 

small-wind-turbine systems, 1981, 7:21669 (SERI/ 
CP—635-1212) 

Solar domestic hot water system tion and performance 
evaluation handbook, 7:21397 (SERI/SP—98189-1B) 

Solar ponds: a selected bibliography, 7:21472 (SERI/TR—752- 
711) 

Structural and electronic studies of defects in amorphous silicon. 
Technical progress report, August-October 1981, 7:21216 
(SERI/PR—9079-1-T5) 

Thermal and economic analysis of solar-assisted heat pumps for 
low-temperature IPH applications, 7:21398 (SERI/TR—632- 
880) 

Wind system value analysis for electric utilities: a comparison of 
four methods, 7:21661 (SERI/TP—214-1464) 

ZnsP; as an improved semiconductor for photovoltaic solar cells. 
Twelfth quarterly report, June 1, 1981-August 31, 1981, 
7:21215 (SERI/PR—8062-1-T13) 

Solarex Corp., Rockville, MD (USA) 

Coplanar back contacts for thin silicon solar cells. Final report, 

24 Jul. 1978 - 15 Jul. 1980, 7:21204 (NASA-CR—165272) 
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Soiar Thermal Test Facilities Users Association, Albuquerque, NM 


Proceedings of annual meeting: technical sessions, 7:21327 
(SERI—9020/12) 
South Coast Technology, Inc., Dearborn, MI (USA) 
Augmentation of research and analysis capabilities for timely 
support of automotive fuel economy activities. Final report 
Oct 77-Jan 78, 7:22196 (PB—81-247553) 
Southern Illinois Univ., Carbondale (USA). Dept. of Engineering 
Mechanics and Materials 


Flow and design characteristics of the hydrocyclone for the 
recovery of coal fines. First quarterly report, September 1, 
1981-November 30, 1981, 7:20808 (DOE/PC/40807—T1) 

Southwall Corp., Palo Alto, CA (USA) 

Integral: collector solar greenhouse solar membrane and 

external rock storage, 7:21376 (DOE/CS/35456—T1) 
Southwest Research Inst., San Antonio, TX (USA) 

Power plant information systems data entry: reducing labor and 

costs. Final mb ge 7:21967 (EPRI-NSAC—19) 
ag ane San Antonio, TX (USA). Dept. of Engine 
and Vehicle Research 


Alternate fuels in medium-speed diesel engines: off-specification 
diesel fuels, simulated coal-derived fuel and methanol. 
Research report No. 1, 7:22273 (PB—81-242562) 

Springfield, City of, MO (USA) 

Pilot utility implementation project. Final report, October 1, 

1977-October 20, 1981, 7:22229 (DOE/RG/08118—T1) 
SRI International, Menlo Park, CA (USA) 
Application of microfabrication technology to thermionic energy 
conversion. Final report, 1 April 1979-31 March 1981, 7:22145 
E/ET/15423—7) 
on the impacts of the National Energy Plan on regional 
coal production, 7:22088 (CRESS—34) 
a of advanced power semiconductor systems on utilities 
Mechanism o Final report, 7:22217 ee ae 
catalytic gasification of coal char. Quarterly 
progress report No. 2, 1 January to 31 March 1981, 
7:20665 720665 (BOE/MC/ 14593—T1) 

Solvent extractions of Illinois No. 6 coal, 7:20658 (DOE/ET/ 
11423—T1) 

Stanford Linear Accelerator Center, CA (USA) 

CAMAPPLE circuits (Engineering Materials), 7:22937 (CAPE— 
2739 

a of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
(Engineering Materials), 7:22936 (CAPE—2734) 

groups and elementary-particle structures, 7:23787 
(SLAC-PUB—2802) 

Neutrino mass and neutrino cosmology, 7:23561 (SLAC-PUB— 
2784, 

Polstaticn of a stored electron beam, 7:22940 (SLAC-PUB— 
2781) 

Relationship of FEL physics to accelerator physics, 7:22831 
(SLAC-PUB—2788) 

SLED: a system for increasing the peak rf power of an rf source. 
US Patent No. 4,009,444 (Engineering Materials), 7:22938 
(CAPE—2740) 

Theory of hadronic production of heavy quarks, 7:23754 (SLAC- 
PUB—2775) 

Stanford Research Inst., Menlo Park, CA (USA) 

Framework for evaluating synthetic fuels commercialization 
proposals. Volume I: coal gasification. Final report, 7:20656 
(DOE/ET/10695—T1) 

Methodology for assessing the benefits of fossil energy RD and 
D. Volume II. Advanced fossil energy technology outcome 
data and technology groups, 7:20657 (DOE/ET/10697—T1- 
Vol.2) 

Stanford Univ., CA (USA) 

Praxis text I/O package: an overview of the Praxis routines to 

handle Text I/O, 7:24125 (UCID—19264) 
Stanford Univ., CA (USA). Dept. of Operations Research 

PILOT-1980 energy-economic model. Volume 1: model 

description, 7:22010 (EPRI/EA—2090-Vol.1) 
Stanford Univ., CA (USA). Edward L. Ginzton Lab. 

Tunable optical sources. Final report 1 September 1979-31 
August 1980, 7:22818 (AD-A—093688) 

Stanford Univ., CA (USA). W.W. Hansen Labs. of Physics 

Multi-element silicon detector for x-ray flux measurements, 
7:23293 (LBL—12746) 


SVERDRUP/SVERDRUP TECHNOLOGY, INC., TULLAHOMA, TN 


Statens Planverk, Stockholm (Sweden) 
Appendices to the report, Land Use Impact of 800 kV 
Transmission Lines, (SPV--49), 7:21774 (SPV—49(Bil.)) 
Statens Raad foer Stockholm (Sweden) 
Loss of energy by wind, 7:22155 (BFR-R—176-1980) 
Statens Vattenfallsverk, Stockholm (Sweden) 
Coal-Health-Environment project. Semiannual report December 
1980: A. List of projects with comments; B. Information of the 
mA, in progress, 7:20835 (KHM-I—03) 
me Si eo rts poe or a 7:20782 (KHM-I— 


Coal-Health-Environment project, 7:20834 


State Univ. of New York, Albany (USA). Atmospheric Sciences 
Research Center 


Solar-heat pump combinations for : cold climate, 7:21388 
(NYSERDA—80-32-Vol.2.A) 
Solar-heat pump combinations ee a cold climate. Final report, 
7:21387 (NYSERDA—80-32-Vol.1) 
State Univ. of New York, Buffalo (USA) 
Uncovery boiloff transients in a 3- x 3-rod bundle. Final report, 
7:21961 (EPRI-NP—2121) 
State Univ. of New York, Cortland (USA), Dept. of Physics 
Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 
State Univ. of New York, Stony Brook (USA). Marine Sciences 
Research Center 


Coal-waste artificial-reef program, phase 3. Volume 2. 
Comprehensive yhoo 7:20763 (EPRI-CS—2009-Vol.2) 

Questions about ging and dredged material disposal in the 
Chesapeake Bay, 7:23177 (NP—2901951) 

Stearns-Roger, Inc., Denver, CO (USA) 

BI-GAS pilot plant. Quarterly technical progress report, 1 

January 1981-31 March 1981, 7:20660 (DOE/ET/14705—26) 
Stoller (S.M.) Corp., New York (USA) 

Control rod materials and burnable poisons: an evaluation of the 
state of the art and needs for technology development, July 
1980. Final report, 7:21940 (EPRI-NP—1974) 

Stone and Webster Engineering Corp., Boston, MA (USA) 

Analysis of nuclear power reactor decommissioning costs. 

Summary report, 7:21779 (AIF/NESP—021) 
Stonehart Associates, Inc., Madison, CT (USA) 

Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 7th quarterly report, July-September 
1981, 7:22147 (DOE/NASA/0176—81/4) 

Survey on aging on electrodes and electrocatalysts in phosphoric 
acid fuel cells. Task 10 of Contract DEN-3-176, 7:22146 
(DOE/NASA/0176—81/3) 

Strategic Air Command, Offutt AFB, NE (USA) 

Test of interim IBDA procedures. Report for March-May 1954, 
7:23044 (AD—361832) 

Senta, Air See, Sane AOS, NE (USA). Aircraft 
Engineering Di 


Aircrew shielding to fast neutrons from nuclear detonations. 
Final report, 7:23349 (AD-A—102239/1) 

Statement of work for an aeronautical system nuclear hardness 
program. Final report, 7:23052 (AD-A—102240/9) 

Styrelsen foer Teknisk Utveckling, Stockholm (Sweden) 

Longtime cycling test of a saltmelt heat store based on calcium 
chloride, 7:21999 (STU—79-6324) 

Pre-project: energy out of liquid manure. Extraction of heat out 
of an aerobic, wet process of composting in order to heat two 
mansions, 7:21122 (STU—80-4784) 

Sverdrup/Sverdrup Technology, Inc., Tullahoma, TN (USA) 

Wood fuel for power generation at Wendel, California, 7:21229 
(DOE/ET/27244—T1-Vol. 1-Ex.Summ.) 

Wood fuel for power generation at Wendel, California. Volume 
2. Business structure and economics, 7:21185 (DOE/ET/ 
27244—T1-Vol.2) 

Wood fuel for power generation at Wendel, California. Volume 
5. Harvest, collection, and transportation, 7:21188 (DOE/ET/ 
27244—T1-Vol.5) 

Wood fuel for power generation at Wendel, California. Volume 
3. Inventory and availability, 7:21186 (DOE/ET/27244—T1- 
Vol.3) 

Wood fuel for power generation at Wendel, California. Volume 
4. Fuel properties, 7:21187 (DOE/ET/27244—T1-Vol.4) 
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Syracuse Univ., NY (USA) 
Energy conservation in museums, 7:22176 (PB—81-229304) 
Rpggeras Ceneet Camp, > Chae, VA CED. Energy Systems 


ue and analysis of Small Business and Disadvantaged Small 
Business Participation in Solar, Geothermal, Electric and 
Storage Energy Procurement Activity in FY 1978, 7:22044 
(DOE/ET/21003—T1) 

Systems, Science and Software, La Jolla, CA (USA) 

Analysis of initial flow data from MG-T/DOE Amoco Fee No. 1 
Well, 7:21629 (DOE/NV/10150—2) 

Analysis of Phase I flow data from Pleasant Bayou No. 2 
geopressured well, 7:21628 (DOE/NV/10150—1) 

Analysis of the low frequency ground motion environment for 
Mx. Surface waves and valley reverberation. Final report 5 
December 1978-31 December 1979, 7:23050 (AD-A—093794) 

Simulation of short period Lg, expansion of three-dimensional 
source simulation capabilities and simulation of near-field 
ground motion from the 1971 San Fernando, California, 
earthquake. Final report 1 Oct 79-30 Nov 80, 7:23054 (AD- 
A—102446/2) 


T 


Tata Energy Research Inst., Bombay (India). Documentation Centre 
Water pumping windmill designs: a handbook, 7:21666 (PB—81- 
246944) 


Technion-Israel Inst. of Tech., Haifa 
Two-dimensional model for thermal energy storage in a phase- 
changing material interacting with a heat-carrying fluid, 
7:21994 (CONF-811101—17) 
Technische Hogeschool Delft (Netherlands). Dept. of Aerospace 
Engineering 


Exchange of national experience in the field of new energy 
sources - in particular, solar, wind, and geothermal energy: 
Concentrator systems for wind energy, with emphasis on 
tipvanes, 7:21665 (PB—81-239576) 

Tel Aviv Univ. (Israel) 

Patterns, structure and then dynamics: discovering unitary 
symmetry and conceiving quarks, 7:23781 (DOE/ER/03992— 
466) 

Ree Rae Univ., Cookeville (USA). Dept. of Earth 

Chattanooga shale of the eastern Highland Rim, Tennessee, and 
methods of sampling, 7:20927 (NP—2901882) 

Tennessee Univ., Knoxville (USA) 

ANTARES project: structural analysis of salt windows and 
diamond-turned mirrors. Final report, 7:24045 (LA-UR—81- 
3501) 

Tennessee Univ., Knoxville (USA). Dept. of 

Progress report of DOE Contract No. DE-AS05-80EV 10363, 
March 1, 1981-February 28, 1982, 7:22751 (DOE/EV/10363— 
2) 

Tennessee Univ., Knoxville (USA). Dept. of Nuclear Engineering 

Application of noise-analysis methods to monitor stability of 
boiling water reactors, 7:21780 (CONF-8110107—2) 

Tennessee Univ., Knoxville (USA). Dept. of Physics and Astronomy 

Time-resolved spectroscopy of ions using CW laser excitation, 
7:23678 (CONF-801111—57) 

Tennessee Univ., Oak Ridge (USA). Graduate School of Biomedical 


Specificity and mechanism(s) of promoter inhibitors in multistage 

promotion, 7:23442 (CONF-8010220—4) 
Tennessee Univ., Tullahoma (USA). Space Inst. 

MHD coal-fired flow facility. Annual technical progress report, 

October 1979-September 1980, 7:22137 (DOE/ET/10815—59) 
Texas A and M Univ., College Station (USA) 

Sublethal metabolic responses of the hermatypic coral Madracis 
decactis exposed to drilling mud enriched with ferrochrome 
lignosulfonate, 7:23450 (PB—81-231623) 

Two-dimensional, subsonic flowfield analysis for arbitrary 
boundaries with lifting bodies, 7:23731 (SAND—81-1371C) 
Texas A and M Univ., College Station (USA). Dept. of Oceanography 
Geochemistry of plutonium and of uranium and thorium series 
nuclides in the Gulf of Mexico. Summary of progress, 7:23203 

(DOE/EV/03852—47) 
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Radionuclides in the Gulf of Mexico, 7:23543 (DOE/EV/ 
03852—42) 

Texas A and M Univ., College Station (USA). Dept. of Physics 

Intermediate-energy nuclear theory. Progress report, March 1, 
1981-February 28, 1982, 7:23750 (DOE/ER/05223—47) 

Texas A and M Univ., College Station (USA). Research Foundation 

Ion-atom collisions. Final report 1 September 1979-30 November 
1980, 7:23675 (AD-A—093978) 

Texas Research and Engineering Inst., Inc., Port Neches (USA) 

Silicon production process evaluations. Quarterly technical 
progress report (II), August 1-October 31, 1981, 7:21192 
(DOE/JPL—956045-81/2) 

Texas Univ., Austin (USA) 

Nuclear structure studies using the high resolution spectrometer 
at the Los Alamos Clinton P. Anderson Meson Physics 
Facility. Progress report, 7:23792 (DOE/ER/10638—2) 

Texas Univ., Austin (USA). Center for Particle Theory 

Anomaly-free sequential superunification, 7:23764 (DOE/ER/ 
03992—464) 

Pairing mechanism and the absence of coloured quanta, I, 
7:23780 (DOE/ER/03992—465) 

Patterns, structure and then dynamics: discovering unitary 
symmetry and conceiving quarks, 7:23781 (DOE/ER/03992— 
466) 

Texas Univ., Austin (USA). Coll. of Engineering 

Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 

Texas Univ., Austin (USA). Dept. of Chemistry 

Photocatalytic water decomposition and water-gas shift reactions 
over NaOH-coated, platinized TiO2. Technical report no. 19, 1 
January-31 December 80, 7:21105 (AD-A—093650) 

Texas Univ., El Paso (USA). Dept. of Geological Sciences 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, Texas. 
Volume 1. Final report, 7:20962 (GJBX—365-81) 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, Texas. 
Final report, 7:20963 (GJBX—365-81-Vol.2) 

Texas Univ., Houston (USA), Graduate School of Biomedical 


Effect of radiation-sensitive mutations and mutagens/carcinogens 
on bacterial recombination and mutagenesis, 7:23271 (DOE/ 
EV/04024—8) 

Texas Univ., Houston (USA). Health Science Center 

Effect of radiation-sensitive mutations and mutagens/carcinogens 
on bacterial recombination and mutagenesis. Progress report, 
7:23447 (DOE/EV/04024—7) 

Thyssen-CEA Environmental Systems, Inc., New York (USA) 

Evaluation of the limestone dual alkali prototype System plant 
Scholz: system design and program plan. Final report Oct 78- 
Mar 80, 7:21755 (PB—81-247421) 

Tohoku Univ., Sendai (Japan) 

Application of noise-analysis methods to monitor stability of 

boiling water reactors, 7:21780 (CONF-8110107—2) 
Toronto Univ., Ontario (Canada) 

Analysis of swirling jet turbulent mixing and combustion, 7:22776 
(UTIAS—249) 

Toronto Univ., Ontario (Canada). Inst. for Environmental Studies 

Chemical dispersion of oil spills: an international research 
symposium, 7:23185 (CONF-8011114—) 

Toxicology Information Response Center, Oak Ridge, TN (USA) 

Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—81/2) 

Trinity Univ., San Antonio, TX (USA) 

Results of roof pond heating experiments using the Passive Test 
Facility for warm, humid climates, 7:21466 (DOE/CS/30201— 
T4) 

TRW Defense and Space Systems Group, Redondo Beach, CA (USA) 
RF plasma sources for neutral-beam-injection systems. Phase I: 
definition study. Final report, 7:23973 (TRW-SN—36833) 

TRW Energy Systems Group, Las Vegas, NV (USA) 

Western Gas Sands Project: abstracts information system, 7:20902 

(DOE/BC/10003—22) 
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TRW, Inc., McLean, VA (USA). Energy Systems Group 
Oil shale data book, 7:20925 (PB—80-125636) 
TRW, Inc., Redondo Beach, CA (USA) 
Gravimelt process development. Quarterly technical progress 
report, 7:20809 (DOE/PC/42295—T1) 


U 


UKAEA Atomic Establishment, Winfrith 

Simulation of the Winfrith SGHWR X-trip blowdown 
experiment using RELAP-UK Mk IV and RETRAN-UK. 
Final report, 7:21962 (EPRI-NP—2140) 

Union Carbide Corp., Oak Ridge, TN (USA). Nuclear Div. 

Finite-element algorithm for flow in a gas centrifuge, 7:20996 
(K/OA—4882) 

Neutron cross-section libraries in the AMPX master interface 
format for thermal and fast reactors, 7:23910 (ORNL/CSD/ 
TM—164) 

United Technologies Corp., West Palm Beach, FL (USA) 

System optical quality users guide. Part 1. Final report Jan-Jun 
80, 7:22825 (AD-A—103284/6) 

System optical quality users guide. Part 3. Final report Jan-Jun 
80, 7:22827 (AD-A—103286/1) 

System optical quality users guide. Part 2. Final report Jan-Jun 
80, 7:22826 (AD-A—103285/3) 

University of Southern California, Los Angeles (USA). Dept. of 
Petroleum Engineering 


Lithology and hydrothermal alteration determination from well 
logs for the Cerro Prieto Wells, Mexico, 7:21580 (LA—9075- 
MS) 

University of South Florida, St. Petersburg (USA). Dept. of Marine 


Analysis of six groups of zooplankton in samples taken in 1978/ 
79 at the proposed OTEC site in the eastern Gulf of Mexico 
off Tampa Bay, 7:23175 (LBL—12674-Vol.1) 


International energy indicators, October-November 1981, 7:22096 
(DOE/IA—0010/15) 

USDOE International Spent Fuel Storage Program, Washington, DC 

Spent-fuel-storage alternatives, 7:21017 (DOE/SR—0009) 

USDOE Office of Policy, Planning and Analysis, Washington, DC 
Role of DOE programs and regulations in supply-side economic 
policy, 7:22016 (DOE/PE—0037) 
U.S. Solar Corp., Hampton, FL 
[Solar and heat transfer fundamentals], 7:21463 (NP—2902195) 
Utah Univ., Salt Lake City (USA). Dept. of Geology and Geophysics 

Department of geology and geophysics. Final report, 7:21556 
(DOE/ID/01601—T10) 

Geologic map of the central and northern Mineral Mountains, 
Utah, 7:21555 (DOE/ID/01601—T8) 

Gravity survey of the Cove Fort-Sulphurdale KGRA and the 
north Mineral Mountains area, Millard and Beaver Counties, 
Utah, 7:21565 (DOE/ID/01601—T6) 

Thermal gradients and heat flow at Roosevelt Hot Springs. 
Technical report, Volume 77-3, 7:21564 E/1ID/01601—TS5) 

Thermodynamic model of the hydrolysis of microcline in acid- 
sulfate solutions, 7:21640 (DOE/ID/01601—T1) 

Utah Univ., Salt Lake City (USA). Dept. of Mining and Fuels 
Engineering 


Concepts of fundamental processes related to gasification of coal. 
Quarterly progress report, October-December 1980, 7:20670 
(DOE/SF/01484—T1) 

Concepts of fundamental processes related to gasification of coal. 
Quarterly progress report, April-June 1981, 7:20671 (DOE/ 
SF/01484—T3) 

Utah Univ., Salt Lake City (USA), Earth Science Lab. 

Geothermal direct heat program: Glenwood Springs technical 
conference proceedings. Volume I. Papers presented, State 
Coupled Geothermal Resource Assessment Program, 7:21529 
(DOE/ID/12079—39) 

= Lg Salt Lake City (USA). Utah Engineering Experiment 


Economic evaluation of oil shale and tar sands resources located 
in the state of Utah. Phase I: final report, 7:20926 (NP— 
2902016) 
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Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Betoni- ja 
Silikaattitekniikan Lab. 
Power plant ashes and their utilization. Part 10. Summary, 
7:20783 (PB—81-238651) 
Power plant ashes and their utilization. Part 6. Use in the 
production of bricks, 7:20784 (PB—81-248387) 
a Tutkimuskeskus, Espoo (Finland), LV1-tekniikan 


Possibilities of reducing the ventilation energy losses in blocks of 
flats, 7:22185 (VTT-LVI—49) 

Small oil-fired boilers. Part 2. Examination of losses and annual 
efficiency, 7:22886 (VTT-LVI—46) 

Small oil-fired boilers. Part 1. Test method, 7:22885 (VTT-LVI— 
45) 

Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Poltto- ja 
Voiteluainelab. 

Alcohol-gasoline blends as engine fuels in the cold climate of 
Finland, 7:22272 (PB—81-239139) 

Use of domestic fuels for large-scale space heating and for 
district heating, 7:22234 (PB—81-239196) 

Use of methanol as a fuel in Finland. Technical and economic 
aspects, 7:21133 (VTT-POV—32) 

Utilization and processing of forest energy. Part 2. Compression 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and quali- 
fiers (subheadings) are selected and presented in the following 


format: 
SUBJECT DESCRIPTOR 


Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are general- 
ly the names of specific materials, things, or processes. To the 
extent possible, a qualifier is selected to describe the properties of, 
or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous 
terms or phrases to the descriptor selected as a subject heading for 
the concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See 
also references” are used to indicate where to find references to 
subject concepts that are narrower, broader, or related to a particu- 
lar subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABANDONED SITES 
Backfilling 
Structural requirements for the abandonment of in-situ retorts, 
7:20929 (LBL—11990) 
Strata Control 
Structural requirements for the abandonment of in-situ retorts, 
7:20929 (LBL—11990) 
ABANDONED WELLS 
Monitoring 
Annual report on Outer Continental Shelf shut-in or flaring 
wells is no longer needed, 7:20889 (EMD—82-17) 
A-BOMB SURVIVORS 
Hemic Diseases 
Clinical study of 52 cases of monoclonal-gammopathy (1962- 
1979) including 21 cases of atomic bomb survivors, 7:23418 
Leukemia 
Leukemia among a-bomb survivors living in Hiroshima city, 
1971-1978, 7:23417 
Mortality 
Leukemia among a-bomb survivors living in Hiroshima city, 
1971-1978, 7:23417 


Diagnosis 
Studies of the in vivo uptake of Ga-67 by an experimental 
abscess: concise communication, 7:23295 
ABSORPTION SPECTROSCOPY 
Space Dependence 
Spatially resolved saturated absorption spectroscopy in flames, 
7:22637 
ACCELERATOR FACILITIES 
See also PIGMI 


Waste Processing 
Application of commercial electron accelerators in radiation- 
technological gas-liquid processes, 7:23024 (INIS-SU—52) 

ACCELERATORS 


See also BROOKHAVEN AGS 
ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
KEK SYNCHROTRON 
LAMPF LINAC 
LINEAR ACCELERATORS 
MICROTRONS 
NSLS 


ORELA 

SATURNE 

STANFORD 20-GEV LINAC 
STORAGE RINGS 
SYNCHROTRONS 

VAN DE GRAAFF ACCELERATORS 


Beam Dynamics 
Study on the charged media motion in a proper 
electromagnetic field, 7:22905 (INIS-SU—67) 
Free Electron Lasers 
Relationship of FEL physics to accelerator physics, 7:22831 
(SLAC-PUB—2788) 
Isabelle Storage Rings 
Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 7:22941 
Performance 
Pulsed calibration source, 7:22896 (EGG—1183-1783) 
Vacuum Systems 
Accelerator vacuum system elements, 7:22928 (KFTI—80-37) 
Waste Processing 
Application of commercial electron accelerators in radiation- 
technological gas-liquid processes, 7:23024 (INIS-SU—S2) 
ACES 
See QUARKS 
ACETIC ACID 
Chemical Reactions 
Enthalpies of hydration of alkenes. 1. The n-hexenes, 7:22695 
ACETYLENE 


Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 
ACID CARBONATES 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
ACID ELECTROLYTE FUEL CELLS 
Electrocatalysts 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 7th quarterly report, July- 
September 1981, 7:22147 (DOE/NASA/0176—81/4) 
Survey on aging on electrodes and electrocatalysts in 
phosphoric acid fuel cells. Task 10 of Contract DEN-3-176, 
7:22146 (DOE/NASA/0176—81/3) 
Electrodes 
Survey on aging on electrodes and electrocatalysts in 
phosphoric acid fuel cells. Task 10 of Contract DEN-3-176, 
7:22146 (DOE/NASA/0176—81/3) 
ACID RAIN 
Effects of air pollutants on Mediterranean and temperate forest 
ecosystems, 7:23477 
Environmental Effects 
Ecological effects of acid precipitation on primary producers, 
7:23184 (BNL—30395) 
Evidence of modern accumulations of adsorbed sulfate in an 
East Tennessee forested Ultisol, 7:23133 
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ACOUSTIC EMISSION TESTING 
Acoustic emission measurements on metal of NPS pipelines, 
7:23019 (INIS-SU—4) 
Acoustic microscope for surface characterization, 7:23028 
(UCRL—86767) 
Hydrofracture monitoring using the acoustic emission method, 
7:21634 
ACOUSTIC MONITORING 
Data Processing 
Point-sensor adaptive signal processing for intrusion-detection, 
7:24123 (SAND—81-2536C) 
ACOUSTIC TESTING 


See also ACOUSTIC EMISSION TESTING 
ULTRASONIC TESTING 


Calculation fundamentals for sensitive elements of acoustic 
transformers of deformation, 7:23021 (INIS-SU—4) 
Machine for high temperature testing of long-term hardness by 
acoustic method under reactor irradiation, 7:23018 (INIS- 
SU—4) 
ACRYLONITRILE 
Energy-Level Transitions 
Radio-frequency observations of interstellar CH, and HCN, 
7:23596 
ACTF 
See ADVANCED COMPONENTS TEST FACILITY 
ACTIN 
Structural Chemical Analysis 
Conformation changes of actin during formation of filaments 
and paracrystals and upon interaction with DNase I, 
cytochalasin B, and phalloidin, 7:23320 
ACTINIDE NUCLEI 
Decay 
Current status of evaluated heavy element decay data for 
reactor calculations. Problems and anomalies, 7:21908 
(IAEA-TECDOC—232) 
Neutron Reactions 
Basic physics of the fission process. Chapter 2, 7:23866 
Report on the November 1978 NEANDC-sponsored 
Workshop on the cross-sections of the heavier plutonium 
and americium isotopes, complemented by the status and 
accuracy of experimental neutron cross-section data for 
elements higher than americium, 7:23848 ([AEA- 
TECDOC—232) 
Ternary Fission 
Systematics of light nucleus yields at ternary fission, 7:23855 
(INIS-SU—44) 
ACTINIDES 
Purification 
Purification of product flows of Th-U fuel element 
reprocessing of Np and Pu, 7:21013 (Juel-Conf—30) 
Processes 


Coordination chemistry of several radius-sensitive complexones 
and applications to lanthanide-actinide separations, 7:21009 
(IS-T—940) 

ACTIVATED CARBON 
Effects 

Kinetics of H2S-oxidation with activated carbon, 7:22675 

Role of carbonaceous surfaces catalyzing the NO-reduction by 
ammonia, 7:22674 

Chemical Preparation 

Production and possible application of activated carbon from 

waste to cleaning waste water, 7:20787 
PH Value 
Basicity of steam-activated carbons, 7:20741 


Correlation between porous structure of carbonaceous 
adsorbents and kinetics of gas adsorption, 7:22670 
Manufacturing methodology and macropore structure of a coal 
based steam activated carbon series, 7:20740 
Production 
Manufacturing methodology and macropore structure of a coal 
based steam activated carbon series, 7:20740 
Sorptive Properties 
Correlation between porous structure of carbonaceous 
adsorbents and kinetics of gas adsorption, 7:22670 
Desorption kinetics of organic substances from heterogeneous 
carbonaceous surfaces, 7:22673 


AEROBACTER 
Cytochromes 


Production and possible application of activated carbon from 
waste to cleaning waste water, 7:20787 
Separations chemistry, 7:22656 (ORNL—5817) 
Surface Area 


Production and possible application of activated carbon from 
waste to cleaning waste water, 7:20787 
Surfaces 
_ Role of carbonaceous surfaces catalyzing the NO-reduction by 
ammonia, 7:22674 
Waste Processing 
Production and possible application of activated carbon from 
waste to cleaning waste water, 7:20787 
ACTIVATION ANALYSIS 
See also NEUTRON ACTIVATION ANALYZERS 


Accuracy 
Use of stochastic programming in neutron activation analysis, 
7:22616 (INIS-SU—39) 
Data Processing 
Nomograms for time coefficient scaling in activation analysis, 
7:22617 (INIS-SU—S52) 
Dosimetry 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Optimization 

Optimization of temporal conditions of experiment in neutron 
activation analysis by spectra measurement of gamma 
radiation at two calculation station, 7:22615 (INIS-SU—39) 

Use of stochastic programming in neutron activation analysis, 
7:22616 (INIS-SU—39) 

Sensitivity 

Experimental study on standard sensitivity of gamma activation 
analysis, 7:22620 (INIS-SU—52) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

ACTIVITY COEFFICIENT 
See REACTION KINETICS 
ACTUATORS 
Relays 


Digital sequential solid-state relay tester, 7:23026 (LA—9008- 
MS) 
ADENINES 
Heterotrophic-photoautotrophic index: a qualitative parameter 
of microbial interactions applied to a Gulf Stream intrusion, 
7:23315 (CONF-790268—) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADENYLIC ACID 
Heterotrophic-photoautotrophic index: a qualitative parameter 
of microbial interactions applied to a Gulf Stream intrusion, 
7:23315 (CONF-790268—) 
ADRENALINE 
Biochemical Reaction Kinetics 
Genetic influence on brain catecholamines: high brain 
noradrenaline in salt-sensitive rats, 7:23238 
ADVANCED COMPONENTS TEST FACILITY 
Solar thermal test facilities and Users Association, 7:21360 
Testing of a heat pipe central receiver module at the advanced 
components test facility, 7:21364 
Heliostats 
ACTF mirror design program, 7:21363 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 


Geophysical flight line flying and flight path recovery utilizing 
the Litton LTN-76 inertial navigation system, 7:23532 
(GIBX—363-81) 
AEROBACTER 
Cytochromes 
Amino acid sequences of bacterial cytochromes c’ and c-556, 
7:23260 





AEROBIC DIGESTION 
Heat Recovery 


AEROBIC DIGESTION 
Heat Recovery 
Pre-project: energy out of liquid manure. Extraction of heat 
out of an aerobic, wet process of composting in order to 
heat two mansions, 7:21122 (STU—80-4784) 
AEROSOL GENERATORS 
Design ‘ 
Generation and detection of ultra-fine aerosol particles, 7:23089 
(EPRI-CS—2145-SR) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Atmospheric Chemistry 
Aerosols: anthropogenic and natural, sources and transport, 
7:23079 (AD-A—-103240/8) 
Effects 
Model for aerosol deposition in the human tracheobronchial 
region, 7:23453 
ition 


Model for aerosol deposition in the human tracheobronchial 
region, 7:23453 
Concentration 
Ambient airborne-solids concentrations including volcanic ash 
at Hanford, Washington sampling sites subsequent to the 
Mount St. Helens eruption, 7:23101 (PNL-SA—9346) 
Environmental Transport 
Aerosols: anthropogenic and natural, sources and transport, 
7:23079 (AD-A—103240/8) 
Particle Size 
Analysis of the atmospheric aerosol size distribution 
information retrievable from near-limb angular radiance 
measurements taken on Mauna Loa, Hawaii, 7:23103 
(UCRL—53233) 
Quantitative Chemical Analysis 
Polyaromatic hydrocarbons in aerosols over Lake Michigan, 
fluxes to the lake, 7:23111 


Polyaromatic hydrocarbons in aerosols over Lake Michigan, 
fluxes to the lake, 7:23111 
Sulfur and nitrogen compounds in urban aerosols, 7:23110 
AEROSPACE INDUSTRY 
Data Acquisition Systems 
Application of aerospace failure-reporting systems to power 
plants. Final report, 7:21963 (EPRI-NSAC—4) 


Industrial energy thrift scheme. Report No. 26. Energy use in 
the motor vehicle, aerospace and railways industries, 7:22222 
(NP—2901138) 
AFLATOXIN 
Mutagenesis 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 
AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
AFRICA 
See also KENYA 


MOROCCO 
SOUTH AFRICA 


Coal Deposits 
Coal supply south of the Sahara, 7:20801 
AGED 
See ELDERLY PEOPLE 
AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 
AGR TYPE REACTORS 
See also HARTLEPOOL REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
TORNESS REACTOR 
WAGR REACTOR 
Fuel Elements 


Vibration monitoring in reactors, 7:21836 


Inspection 
Effect on design of ISI, 7:21830 
Experience of AGR inspection, 7:21834 
Inspection using high resolution holography of large volumes, 
7:21935 
Vibration monitoring in reactors, 7:21836 
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AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Anaerobic Digestion 
Anaerobic digestion of farm wastes and energy crops, 7:21264 
Methane from agricultural waste and from energy crops, 
7:21265 
Cocombustion 
Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 


Hydrolysis 
Utilization of agricultural wastes as energy sources: enzymatic 
hydrolysis of cellulose to glucose, 7:21270 


Liquefaction and saccharification of agricultural biomass, 
7:21271 
Saccharification 
Liquefaction and saccharification of agricultural biomass, 
7:21271 


Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 

AGRICULTURE 
See also SOIL CHEMISTRY 
Ionizing Radiations 
Application of atomic energy in agriculture in China, 7:23348 
Isotope Applications 
Application of atomic energy in agriculture in China, 7:23348 
AIR 


See also EARTH ATMOSPHERE 
SURFACE AIR 


Contamination 
Studies on airborne particles and bacteria in hospitals, 7:23097 
(EPRI-CS—2145-SR) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
Energy Consumption 
Standard weather data for New Zealand, 7:22175 (NZERDC— 
62) 
Power Demand 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
Remote Control 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
Unique, low-energy air-conditioning system using naturally- 
frozen ice, 7:22186 
Heat Pipes 
Cooling by means of passively grown ice, 7:21425 
AIR FILTERS 
Comparative Evaluations 
Gas cleaning at high temperatures and high pressures, 7:22893 
(EPRI-CS—2145-SR) 
Performance 
Collection performance of air filters, 7:23092 (EPRI-CS—2145- 
SR) 
Effect of dust load on the collection performances of an air 
filter, 7:23093 (EPRI-CS—2145-SR) 
Survey of HEPA filter applications and experience at 
Department of Energy sites, 7:22798 (PNL—4020) 
AIR INFILTRATION 
Measuring Methods 
Air infiltration in buildings, 7:22189 
AIR POLLUTION 
Effects of air pollutants on Mediterranean and temperate forest 
ecosystems, 7:23477 
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Effects 
Air pollution effects on plants. 1974-February 1981 (citations 
from the American Petroleum Institute data base). Report 
for 1974-Feb 81, 7:23451 (PB—81-807406) 
Sensitivity of lichens to air pollution with an emphasis on 
oxidant air pollutants, 7:23485 
Studies on relationship between air pollutants and 
microorganisms in Japan, 7:23484 
Stress 


Interactions of air pollutants and plant disease, 7:23483 
Economic Impact 
Oxidant air pollution: estimating economic effects on US 
vegetation, 7:23213 (BNL—30219) 
Environmental Impacts 
Air pollution: a 20th century allogenic influence on forest 
ecosystems, 7:23482 
Emissions and air resource management within forests, 7:23170 
Historical perspectives and international concerns about air 
pollution effects on forests, 7:23478 


Epidemiology: what can it tell us, 7:22028 (EPRI-EA—2064) 
Effects 


Coal-Health-Environment project. Semiannual report 
December 1980: A. List of projects with comments; B. 
Information of the work in progress, 7:20835 (KHM-I—03) 

Monitoring 

Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 

Fluorometric determination of atmospheric sulfur dioxide 
without tetrachloromercurate(II), 7:22635 

Modified iline method for the determination of 
formaldehyde in air, 7:23105 

Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 

Social Impact 

Air pollution in forests: social costs, predictive models, and 

public policy, 7:22040 
AIR POLLUTION ABATEMENT 

Solar energy and the search for emission offsets: a proposal, 

7:21161 (PNL—3718) 
International Cooperation 

Cooperation between Germany and the Netherlands 1969-1979. 
10 years of scientific cooperation in the field of air pollution 
abatement, 7:23078 

AIR POLLUTION CONTROL 


Approaches to the development of a State Implementation 
Plan, 7:22032 (EPRI-EA—2064) 
AIR POLLUTION MONITORS 
Design 
Generation and detection of ultra-fine aerosol particles, 7:23089 
(EPRI-CS—2145-SR) 
Inexpensive passive formaldehyde monitor for indoor air- 
quality measurements, 7:23080 (CONF-811048—2) 
Technology Assessment 
Survey of instrumentation for environmental monitoring, 
7:22980 (LBL—11990) 
AIR QUALITY 
Standards 
Alternative technique for analyzing sulfur dioxide 
concentrations from a single source, 7:20798 
Approaches to the development of a State Implementation 
Plan, 7:22032 (EPRI-EA—2064) 
AIR SAMPLERS 
Cryogenics 


Measurement of *Kr concentrations in air using a cryogenic 
sampling technique, 7:22952 (CONF-811103—63) 
Li-Drifted Ge Detectors 
Measurement of *Kr concentrations in air using a cryogenic 
sampling technique, 7:22952 (CONF-811103—63) 


Measurement of ®*Kr concentrations in air using a cryogenic 
sampling technique, 7:22952 (CONF-811103—63) 
AIR SOURCE HEAT PUMPS 
Frosting and defrosting behaviour of outdoor coils of air- 
source heat pumps; condensed report, 7:22178 (PB—81- 
243214) 


AIR TRANSPORT 
Demand Factors 
Future demand for transport by air, 7:22202 
Economic Growth 
Consequences for the built environment and transport 
infrastructure: airports, 7:22208 
Fuel Economy 
Reducing air transport’s dependence on oil, 7:22205 
AIRCRAFT 


See also SPACE SHUTTLES 
Blast Effects 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:23041 (AD—338333) 
Fuel Economy 
Consequences for the built environment and transport 
infrastructure: airports, 7:22208 
Gas Turbine Engines 
Advanced aircraft engine materials trends, 7:22240 (NASA- 
TM—82626) 
Temperature Effects 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:23041 (AD—338333) 
Thermal effects on B-47B aircraft in flight, 7:23039 (AD— 
338026) 
AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS 


Aerodynamics 
Two-dimensional, subsonic flowfield analysis for arbitrary 
boundaries with lifting bodies, 7:23731 (SAND—81-1371C) 
AIRPORTS 
Economic Development 
Consequences for the built environment and transport 
infrastructure: airports, 7:22208 
Operation 
Consequences for the built environment and transport 
infrastructure: airports, 7:22208 
Photovoltaic Power Supplies 
Power supply of electrical energy control system of an airport, 
7:21307 
ALABAMA 
Small-Scale Hydroelectric Power Plants 
Small-scale hydroelectric development in Alabama: barriers 
and incentives, 7:21139 (DOE/R4/20004—T1) 
ALAP 
See RADIATION PROTECTION 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 
Geochemical Surveys 
Helium and mercury in the central Seward Peninsula, 7:21567 
(DOE/ID/12079—39) 
ALASKA GAS PIPELINE 
Construction 
Managing the construction of the Alaska Highway Gas 
Pipeline project, 7:20917 
ALCATOR DEVICE 
Soft X Radiation 
X-ray imaging studies of Alcator-A radiation and internal 
disruptions, 7:23983 
ALCOHOL FUELS 


See also ETHANOL FUELS 
METHANOL FUELS 


Food-fuel conflicts: the Brazil case, 7:21169 (CONF-810130— 
2) 
Environmental Impacts 
Critical policy issues for methanol from wood, 7:21241 
Land related impacts of an ethanol from corn program, 
7:21242 
Fuel Additives 
Alcohols as extenders and supplanters of petroleum in the 
transportation sector, 7:22284 
Performance 
Alcohols as extenders and supplanters of petroleum in the 
transportation sector, 7:22284 





Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 
Performance Testing 
Road performance of a diesel vehicle with supplementary 
carburation of alcohol, 7:22251 


Physical Properties 
Alcohols as extenders and supplanters of petroleum in the 
transportation sector, 7:22284 
ALCOHOLS 
See also ETHANOL 
METHANOL 
Chemical Reaction Kinetics 
Neutral thermochemistry from ionic reactions, 7:22716 
Physical Properties 
Emergency transportaton fuels: properties and performance, 
7:22279 
Positronium 
Positronium formation experiments in organic liquids. Effects 
of electron scavengers, 7:23702 
Temperature dependence of orthopositronium lifetimes and 
intensities in 5-nonanol, 7:23722 
Production 
Alcoholic fermentation improvement of the technology based 
on physiological phenomena, 7:21269 
Chemical 


Liquid fossil fuel technology. Quarterly technical progress 
report, April-June 1981, 7:20847 (DOE/BETC/QPR—81/2) 


Transition metal chemistry under high carbon monoxide 
pressure: an infrared spectroscopic study of catalysis in the 
Fischer-Tropsch reaction. Final technical report, May 14, 
1976-September 30 1981, 7:21117 (DOE/ER/00933—4) 


Properties 
Neutral thermochemistry from ionic reactions, 7:22716 
ALDEHYDES 
See also ARABINOSE 
BENZALDEHYDE 
FORMALDEHYDE 
FURFURAL 


Decarboxylation 
Decarbonylation of aldehydes using ruthenium(II) porphyrin 
catalysts, 7:22711 


Spectrophotometry 
Analytical methods for the determination of aldehydes, 7:22626 
(LBL—13306) 
ALFALFA 
Injuries 
Oxidant air pollution: estimating economic effects on US 
vegetation, 7:23213 (BNL—30219) 
ALFVEN WAVES 


Fast compressional Alfven waves in a tokamak, 7:23999 
ALGAE 
See also DIATOMS 
LICHENS 
PHYTOPLANKTON 
Anaerobic Digestion 
Methane production by anaerobic digestion of algae, 7:21266 


Investigations on the mass culture of marine algae in southern 
Italy, 7:21258 
Methane production by mariculture on land, 7:21283 


For a solar biotechnology based on microalgae, 7:21260 
Cultivation T 
Renewable hydrocarbon production by cultivation of the green 
alga Botryococcus braunii: investigation of the factors 
affecting hydrocarbon production, 7:21263 


Assessment of blue-green algae in substantially reducing 
nitrogen fertilizer requirements for biomass fuel crops, 
7:21210 (PNL-SA—9678) 


Exploitation of lagoon macro-algae for biogas production, 
7:21259 


Cyclic adenosine-3':5'-monophosphate: production and 
oo — ular release from green and blue-green algae, 
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Production 


ion of lagoon macro-algae for biogas production, 
7:21259 


Productivity 
Investigations on the mass culture of marine algae in southern 
Italy, 7:21258 
ALKALI METAL COMPOUNDS 
Anharmonic Crystals 
Anharmonic and photoelastic behaviour of alkali halide 
crystals, 7:22576 
Chemical Properties 
Physical and chemical standards of superconduction properties 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 


Anharmonic and photoelastic behaviour of alkali halide 
crystals, 7:22576 


Properties 
Physical and chemical standards of superconduction 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 
ALKALI METALS 
See also CESIUM 

LITHIUM 
POTASSIUM 


RUBIDIUM 
SODIUM 


Interfaces 
Reactions at alkali metal-glass interfaces, 7:22500 


Reactions 
Thermochemistry and kinetics of gas phase reactions, 7:22679 
Cracking 
Homogeneous alkane cracking: the route to quantitative 
description to very high conversion, 7:22720 
Molecular Structure 
Separations chemistry, 7:22656 (ORNL—5817) 
Positronium 
Positron lifetimes and intensities in 2,2,4,4-tetramethylpentane 
as a function of temperature, 7:23721 


Exercise in computer modeling: the high-temperature pyrolysis 
of hydrocarbons, 7:22719 


See also CAMPHENE 
CYCLOALKENES 
ETHYLENE 
NORBORNADIENE 


Chemical Reactions 
Ion-beam studies of the reactions of atomic cobalt ions with 
alkenes, 7:21123 


Ion-beam studies of the reactions of atomic cobalt ions with 
alkenes, 7:21123 


Enthalpies of hydration of alkenes. 1. The n-hexenes, 7:22695 


Exercise in computer modeling: the high-temperature pyrolysis 
of hydrocarbons, 7:22719 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
Genetic Effects 
Requirement of a partially diploid donor for the chemical 
induction of mutations in transforming DNA, 7:23275 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MM-0011 
See IRON BASE ALLOYS 





1018 / ERA Voi. 7, No. 8 


ALLOYS 


See also CORROSION RESISTANT ALLOYS 
HEAT RESISTING ALLOYS 


Corrosion Resistance 
Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 


Experiments on plastic deformation at finite strains, 7:22337 
(LA-UR—81-3447) 
Strains 
Experiments on plastic deformation at finite strains, 7:22337 
(LA-UR—81-3447) 
ALLOY-VT1-0 


Impurities 
Structure and properties of commercial titanium alloys, 7:22379 


Microstructure 
Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT14 


Impurities 
Structure and properties of commercial titanium alloys, 7:22379 
Microstructure 


Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT16 


Structure and properties of commercial titanium alloys, 7:22379 


Microstructure 
Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT20 


Structure and properties of commercial titanium alloys, 7:22379 


Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT22 


Structure and properties of commercial titanium alloys, 7:22379 
Microstructure 
Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT3-1 
Fracture 
Structure and properties of heat resisting titanium alloys, 
7:22380 
High Ti 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Impact Strength 
Structure and properties of heat resisting titanium alloys, 
7:22380 


Impurities 
Structure and properties of commercial titanium alloys, 7:22379 
Microstructure 


Structure and properties of commercial titanium alloys, 7:22379 
Phase Studies 
Structure and properties of heat resisting titanium alloys, 
7:22380 
ALLOY-VT6 
Impurities 
Structure and properties of commercial titanium alloys, 7:22379 
Microstructure 
Structure and properties of commercial titanium alloys, 7:22379 
ALLOY-VT8 
Fracture 
Structure and properties of heat resisting titanium alloys, 
7:22380 
High Temperature 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Impact Strength 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Phase Studies 
Structure and properties of heat resisting titanium alloys, 
7:22380 
ALLOY-VT9 
Fracture Properties 
Structure and properties of heat resisting titanium alloys, 
7:22380 


High Temperature 
Structure and properties of heat resisting titanium alloys, 
7:22380 


Impact Strength 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Phase Studies 
Structure and properties of heat resisting titanium alloys, 
7:22380 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA PARTICLES 
Comparative Evaluations 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
ALPHA REACTIONS 
Particle Production 
Production of 70 at large transverse momentum in aa and ap 
collisions at the CERN intersecting storage rings, 7:23748 


Stripping 
Reaction **Mg(a,p)*"Al, 7:23811 (OUP—81-09) 
Study of the *°Sm(a,n) and (a,2n) reactions at 19 MeV 
bombarding energy, 7:23840 (OUP—81-09) 
ALPHA-BEARING WASTES 
Inventories 
Integrated data base program, 7:21023 (CONF-811130—14) 
ALTERNATE FUELS 


See FUEL SUBSTITUTION 
SYNTHETIC FUELS 


ALUMINA 
See ALUMINIUM OXIDES 
ALUMINATES 
Cracks 

Local electrode current density and flaw decoration of sodium- 

beta alumina (Sodium-filled cracks), 7:22004 
Crystal Defects 

Comments on high-resolution electron microscopy images of 
defects in Mg- and Li-stabilized B”-aluminas by J.O. Bovin, 
7:22003 

Current Density 

Local electrode current density and flaw decoration of sodium- 

beta alumina (Sodium-filled cracks), 7:22004 
ALUMINIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Charged-Particle Transport 

Fermi-density effect on the stopping power of metallic 
aluminium, 7:23911 

Ionization energy losses of positron and electrons, 7:23891 
(INIS-mf—6819) 

Chemical Vapor Deposition 

Production of aluminum and aluminum coatings by thermal 

decomposition of aluminum alkyls, 7:22369 
Ecological Concentration 

Background levels of trace elements in forest ecosystems, 

7:23136 
Electron-Positron Collisions 

Theory for enhancement of the positron annihilation rate with 

core electrons in solids, 7:23727 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 

Ton Beams 

Ion-beam mixing of metal-semiconductor eutectic systems, 

7:22351 





Machining 
Producing miniature threads. Final report, 7:22780 (BDX— 
613-2608) 
Materials Recovery 
Use of commercial limestone and other commercially available 
raw materials in the lime-soda sinter process for the 
extraction of alumina from a sub-bituminous western coal fly 
ash, 7:20781 (IS-T—972) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Physical Radiation Effects 
Investigation of defects in neutron-irradiated mono-crystalline 
Al and Nb with positive muons, 7:22437 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Positron lifetime study of gas bubbles, 7:22429 
Study of optical constants variations in metallic thin coatings 
under irradiation, 7:22544 (INIS-SU—4) 
Positrons 
Band-theoretical approach to the momentum distribution of 
annihilating pairs in solids, 7:22445 
Interpretation of combined measurements of positron mean- 
lifetime and Doppler-broadened lineshape in aluminum and 
copper, 7:22423 
Investigation of voids in copper and aluminum by positron 
annihilation, 7:22425 
Investigations of surface effects on the two-photon angular 
correlation of positron annihilation radiations in aluminum, 
7:22444 
Positron lifetime study in ultrafine particles, 7:22442 
Two-dimensional angular correlation of annihilation radiation 
experiments, 7:23728 


Energy and materials flows in the production of primary 
aluminum, 7:22209 (ANL/CNSV—21) 
Recovery 
Method of winning aluminum metal from aluminous ore 
(Patent), 7:22224 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Strains 
Applied stress determination using computerized ultrasonic 
techniques, 7:22857 (SAND—81-8777) 


Applied stress determination using computerized ultrasonic 
techniques, 7:22857 (SAND—81-8777) 
Ultrasonic Testing 
Applied stress determination using computerized ultrasonic 
techniques, 7:22857 (SAND—81-8777) 
Vacancies 
Supercell calculations of positron trapping and annihilation at 
vacancies in simple and transition metals, 7:22404 
Vapor Pressure 
Vaporization thermodynamics of aluminum carbide, 7:22684 
Voids 
Investigation of voids in copper and aluminum by positron 
annihilation, 7:22425 
ALUMINIUM 26 
Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
Nucleosynthesis 
Nucleosynthesis of odd-odd nuclei, 7:23584 
Spectroscopy 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
ALUMINIUM 27 
Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 


Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
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ALUMINIUM 27 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
Corrosion Resistance 
Influence of small Pt additions on AlzOs scale adherence, 
7:22398 
Crystal Structure 
Characterization of the locally ordered regions in short-range 
ordered a-phase Cu-Al alloys, 7:22401 
Positron annihilation study on the HCP-phase Cu-Ge and Ag- 
Al alloys by Mijnarends’ method, 7:22581 
Crystal-Phase Transformations 
Study of phase transformations in copper alloys by positron 
annihilation, 7:22402 
Deposition 
Sputtered ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 
Diffusion 
Interdiffusion in ternary Co-Cr-Al alloys (1100°C), 7:22372 
Interdiffusion in ternary Co-Cr-Al alloys, 7:22373 
Failures 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES (Lead enrichment at intergranular fracture surfaces), 
7:22400 
Microstructure 
Temperature dependence of ion beam mixing in Al, 7:22341 
(SAND—81-1556C) 
Physical Radiation Effects 
Effect of phase transformations on interaction of hydrogen 
with radiation-induced defects in titanium chemical bond- 
alloys, 7:22322 (INIS-SU—61) 


Study of precipitation phenomena in aluminum alloys by 
positron annihilation, 7:22406 
Scaling 
Morphology of AkOs scales on doped Co-Cr-Al coatings, 
7:22389 
Thermoelasticity 
Positron annihilation in the thermoelastic martensitic 
transformation, 7:22403 
Vacancies 
Positron annihilation study of the vacancies in copper 
concentrated alloys, 7:22405 
Trapping of positive muons by vacancies in Cu-Al and Al-Ni 
non-stoichiometric compounds, 7:22436 
ALUMINIUM BASE ALLOYS 
Guinier-Preston Zones 
Initial stage of G.P.zone formation in aluminum alloys by 
means of positron annihilation, 7:22455 
Physical Radiation Effects 
Positron lifetime study of gas bubbles, 7:22429 
ALUMINIUM CARBIDES 
Evaporation 
Vaporization thermodynamics of aluminum carbide, 7:22684 
Vapor Pressure 
Vaporization thermodynamics of aluminum carbide, 7:22684 
ALUMINIUM COMPOUNDS 
Fabrication 
Development studies on powder processed NbsAl 
superconducting wire, 7:22795 (LBL—13013) 
Superconductivity 
Development studies on powder processed NbsAl 
superconducting wire, 7:22795 (LBL—13013) 
ALUMINIUM HYDRIDES 
Chemical Reaction Kinetics 
Formation of hydrocarbons by hydridic reduction of carbon 
monoxide on Cp2Fe2(CO)., 7:22713 





1038 / ERA Vol. 7, No. 8 


ALUMINIUM NITRIDES 
Wettability 
Effect of oxygen partial pressure on the wetting of SiC, AIN, 
and SisN, by Si and a method for calculating the surface 
energies involved, 7:22491 
ALUMINIUM ORES 
Ore Processing 
Method of winning aluminum metal from aluminous ore 
(Patent), 7:22224 
ALUMINIUM OXIDES 


See also SAPPHIRE 
SPINELS 


Catalytic Effects 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 
Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 
Chemical Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 


Creep cavitation effects in polycrystalline alumina, 7:22475 
Elastic creep of brittle ceramics with special reference to creep 
by crack growth in aluminum oxide, 7:22477 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1981, 7:22463 
(DOE/PR/06010—T10) 
Crystal Structure 
Structure and properties of single crystal AlsO; implanted with 
chromium and zirconium, 7:22458 (CONF-811122—36) 
Electron-Positron Interactions 
Measurement of the positron lifetime in oxide semiconductors 
with different concentration of impurities, 7:23729 
Fracture 
High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 
Structure and properties of single crystal AlsO; implanted with 
chromium and zirconium, 7:22458 (CONF-811122—36) 
Grain Boundaries 
Microstructure and chemical composition of grain boundaries 
in ceramics, 7:22471 
Role of interfacial defect creation-annihilation processes at 
grain boundaries on the diffusional creep of polycrystalline 
alumina, 7:22478 
Impact Shock 
Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 


Development of phases in in situ-reacted mullite-zirconia 
composites, 7:22470 
High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 
High-temperature metallizing of alumina, 7:22497 
Microstructure and chemical composition of grain boundaries 
in ceramics, 7:22471 
Molecular Structure 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
Phase Studies 
High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 
Response Functions 
Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 
Dynamical response of particulate-loaded materials. II. A 
theory with application to alumina particles in an epoxy 
matrix, 7:22519 
Seed-Slag Interactions 
Interfacially controlled phenomena in the system K2COs- 
KAIOz, 7:22141 


Gas Chromatography 


X-Ray Spectroscopy 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
ALUMINIUM-AIR BATTERIES 
Design 
Rapidly-refuelable 167-CM? aluminum-air power cell, 7:22264 
(UCID—19244) 
Performance Testing 
Rapidly-refuelable 167-CM? aluminum-air power cell, 7:22264 
(UCID—19244) 
AMALGAMS 
See MERCURY ALLOYS 
AMERICIUM 241 
Biogeochemistry 


Prediction of the ultimate biological availability of 
transuranium elements in the environment, 7:23169 
Personnel Monitoring 
In vivo measurement of **'Am in an accidentally exposed 
subject, 7:23160 (PNL-SA—7471) 
Monitoring 


In situ determination of **‘Am on Enewetak Atoll. Date of 
survey: July 1977-December 1979, 7:23144 (EGG—1183- 
1778) 

Concentration 

241 Am from the decay of **'Pu in the Irish Sea, 7:23204 

Americium in intertidal sediments from the coastal environs of 
Windscale, 7:23206 

Radionuclide Migration 

Influence of clay mineral type and organic matter content on 

the uptake of *°Pu and **1Am by plants, 7:23168 


*41 Am from the decay of **’Pu in the Irish Sea, 7:23204 
Tissue Distribution 

In vivo measurement of **7Am in an accidentally exposed 

subject, 7:23160 (PNL-SA—7471) 
AMERICIUM 241 TARGET 
Neutron Reactions 

Evaluation and calculation of neutron transactinide cross- 
sections, 7:23847 (IAEA-TECDOC—232) 

Present status, critical comparison and assessment of different 
evaluations and files of neutron cross-section data for 
selected actinides, 7:23849 (IAEA-TECDOC—232) 

AMERICIUM 243 
Energy Levels 
Nuclear data sheets for A = 243, 7:23863 
Energy-Level Transitions 
Nuclear data sheets for A = 243, 7:23863 
AMERICIUM 243 TARGET 
Neutron Reactions 

Present status, critical comparison and assessment of different 
evaluations and files of neutron cross-section data for 
selected actinides, 7:23849 (IAEA-TECDOC—232) 

AMERICIUM 245 
Energy Levels 
Nuclear data sheets for A = 245, 7:23864 
Energy-Level Transitions 
Nuclear data sheets for A = 245, 7:23864 
AMERICIUM ISOTOPES 
Neutron Reactions 

Report on the November 1978 NEANDC-sponsored 
Workshop on the cross-sections of the heavier plutonium 
and americium isotopes, complemented by the status and 
accuracy of experimental neutron cross-section data for 
elements higher than americium, 7:23848 (IAEA- 
TECDOC—232) 

AMES TEST 
See MUTAGEN SCREENING 
AMINES 
See also ADENINES 
BENZEDRINE 
CYTOSINE 
PUTRESCINE 
Gas Chromatography 

Organic compounds in coal slurry pipeline water, 7:20812 

(LBL—11990) 





AMINO ACIDS 
Mass Spectroscopy 


Mass Spectroscopy 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
AMINO ACIDS 
See also ETHIONINE 
HISTIDINE 
LYSINE 


Biochemistry 
Stability of free amino acid levels in stressed Abarenicola 
pacifica, 7:23491 
Excretion 
Nephrotoxicity of nickel carbonyl in rats, 7:23462 
Chemical 


Amino acid analysis and cell cycle dependent phosphorylation 
of an H1-like, butyrate-enhanced protein (BEP; H1% IPs) 
from Chinese hamster cells, 7:23243 


Correlation of carboxyl carbon titration shifts and pK values, 
7:22727 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


6-AMINOPURINE 
See ADENINES 
AMMONIA 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Energy-Level Transitions 
Ammonia observations of the molecular clouds near S68, $140 
and OMC2, 7:23604 
Excretion 
Nephrotoxicity of nickel carbonyl in rats, 7:23462 
val 


Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 
Thermochemical Heat Storage 
Evaluation of candidate catalysts for an ammonia-based solar 
thermochemical receiver, 7:21366 
AMMONIUM COMPOUNDS 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
AMMONIUM HALIDES 
Neutron Diffraction 
Dynamical structure of tetrahedral NH4i ion in octahedral 
environments, 7:22575 
AMMUNITION 
Detonations 
High frame-rate neutron radiography of dynamic events, 
7:23029 (UCRL—86954) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMOEBA EFFECT 
Radial plutonium redistribution in mixed-oxide fuel (LMFBR), 
7:21869 (HEDL-SA—2492FP) 


(Adenosine monophosphate.) 


Cyclic adenosine-3':5'-monophosphate: production and 
extracellular release from green and blue-green algae, 
7:23242 

AMPHETAMINE 
See BENZEDRINE 
ANGIOGRAPHY 


See BIOMEDICAL RADIOGRAPHY 
BLOOD VESSELS 


ANIMAL CELLS 


See also EMBRYONIC CELLS 
NERVE CELLS 
RESPIRATORY TRACT CELLS 
THYMOCYTES 
TUMOR CELLS 


Biological Models 
Microdosimetric modelling of radiation energy absorption 
processes in media with non-stationary parameters, 7:23369 
(INIS-SU—39) 
Radiation Effects 
Characteristics of WI-38 cells (WI-38 CT-1) transformed by 
treatment with Co-60 gamma rays, 7:23416 
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Microdosimetric modelling of radiation energy absorption 
processes in media with non-stationary parameters, 7:23369 
(INIS-SU—39) 


Repair 
Approach to modification of the repair activity in eucaryotic 
cells by biological factors, 7:23458 
Cell Proliferation 
Radiotoxicity of incorporated [*H]thymidine as studied by 
autoradiography and flow cytometry. Consequences for the 
interpretation of FLM data, 7:23393 
Radiation Injuries 
Approach to modification of the repair activity in eucaryotic 
cells by biological factors, 7:23458 


Effect of dexamethasone on the radiation survival response and 
misonidazole-induced hypoxic-cell cytotoxicity in Chinese 
hamster cells V-79-753B in vitro, 7:23456 

ANIMAL GROWTH 
Temperature 

Effects of cyclic temperature on larvae of marine invertebrates. 
Progress report, January 15, 1981-January 14, 1982, 7:23434 
(DOE/EV/14377—6) 

ANIMALS 
(See also specific animal names.) 


See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
LABORATORY ANIMALS 


Extrapolation models of animal-toxicity data to man, 7:22035 
(EPRI-EA—2064) 
Dose-Response Relationships 
Use of animal toxicity data, 7:22034 (EPRI-EA—2064) 
ANL 
(Argonne National Laboratory.) 


Department of Energy needs better procedures for selecting a 
contractor to operate Argonne National Laboratory, 7:22045 
(EMD—81-66) 

Personnel 

Department of Energy needs better procedures for selecting a 
contractor to operate Argonne National Laboratory, 7:22045 
(EMD—381-66) 


Environmental Exposure Pathway 
Uptake of **Fe from contaminated sediments by the 
polychaete Nereis diversicolor, 7:23209 
ANNIHILATION 
Positronium 
Effect of temperature on the positron lifetime. Measurements 
in solid argon and solid neon, 7:23720 
ANNULAR FUEL ELEMENTS 
Criticality 
Calculational investigations on designing methods of fuel 
thicknesses of annular tanks for plutonium solutions, 7:21939 
(PNCT—831-79-02) 
Reactivity Worths 
Calculational investigations on designing methods of fuel 
thicknesses of annular tanks for plutonium solutions, 7:21939 
(PNCT—831-79-02) 
ANTARES FACILITY 
Laser Mirrors 
ANTARES project: structural analysis of salt windows and 
diamond-turned mirrors. Final report, 7:24045 (LA-UR—81- 
3501) 
Windows 
ANTARES project: structural analysis of salt windows and 
diamond-turned mirrors. Final report, 7:24045 (LA-UR—81- 
3501) 
ANTENNAS 
Calibration 
Near-millimeter spectrum of the microwave background, 
7:23567 
ANTHRACENE 
Biological Accumulation 
Aquatic systems program, 7:23200 (SRO—819-12) 
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Effects 
Epithelial focus assay for early detection of carcinogen-altered 
cells in various organs of rats exposed in situ to N- 
nitrosoheptamethyleneimine/sup 1,2,3/, 7:23454 


Carcinogenesis 
Epithelial focus assay for early detection of carcinogen-altered 
cells in various organs of rats exposed in situ to N- 
nitrosoheptamethyleneimine/sup 1,2,3/, 7:23454 
Transfer 
1H NMR study of hydrogen donor properties of pitch. CO- 
carbonizations with coal, hydrogenated anthracene oil and 
anthracene: Optical textures of cokes, 7:20718 
ANTICORROSION 
See CORROSION PROTECTION 
ANTI-INFECTIVE AGENTS 
Biological Effects 
Broad spectrum antiviral agent ribavirin inhibits capping of 
mRNA, 7:23313 


Broad spectrum antiviral agent ribavirin inhibits capping of 
mRNA, 7:23313 
ANTIMONY 
Absorption Spectroscopy 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Activation Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Electronic Structure 
Investigation of the electronic structure of semimetallic 
uranium compounds with tetragonal symmetry by positron 
annihilation, 7:22580 
Partition 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Positrons 
Temperature dependence of positron annihilation parameters in 
antimony, 7:22446 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
ANTIMONY 121 TARGET 
Neutron Reactions 
Anomalies of gamma-ray intensities in spectra of neutron 
resonance capture, 7:23831 (INIS-SU—44) 
ANTIMONY ALLOYS 
Microstructure 
Temperature dependence of ion beam mixing in Al, 7:22341 
(SAND—81-1556C) 
ANTINEOPLASTIC DRUGS 
See also MISONIDAZOLE 
Biological Localization 
Correlations of physico-chemical and biological properties 
with in vivo biodistribution data for platinum-195 m-labeled 
chloroammineplatinum(II) complexes, 7:23240 
Chemical Preparation 
Correlations of physico-chemical and biological properties 
with in vivo biodistribution data for platinum-195 m-labeled 
chloroammineplatinum(II) complexes, 7:23240 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
Cross Sections 
Production of charm and new particles in neutrino-nucleon 
interactions, 7:23737 (FERMILAB—CONF-81/73-EXP) 
ANTINEUTRINO-PROTON INTERACTIONS 
Inclusive Interactions 
Measurement of quark momentum distributions in the proton 
using an antineutrino probe, 7:23741 
ANTIOXIDANTS 
Inhibition of hydrocarbon autoxidation by some sulphur 
containing transitions metal complexes (1), 7:22724 


ANTIPROTONS 
Radiation Flux 
Measurement of the cosmic-ray antiproton flux and a search 
for an antihelium, 7:23566 
ANTIREFLECTION COATINGS 


Antireflection coatings for solar energy devices. January, 1970- 
August, 1981 (citations from the Searchable Physics 
Information Notices Data Base). Report for Jan 70-Aug 81, 
7:21209 (PB—81-874687) 

ANTRIM SHALES 
See BLACK SHALES 


See INSECTS 
APARTMENT BUILDINGS 
Energy Losses 
Possibilities of reducing the ventilation energy losses in blocks 
of flats, 7:22185 (VTT-LVI—49) 
Solar Water Heaters 
Computer simulation study of multi-family solar domestic hot 
water recirculation systems, 7:21441 
APPARATUS 
See EQUIPMENT 
APPLE COMPUTERS 
Equipment Interfaces 
CAMAPPLE circuits (Engineering Materials), 7:22937 
(CAPE—2739) 
APPROPRIATE TECHNOLOGY 
Information Dissemination 


Chautauqua notebook: appropriate technology on radio, 
7:22078 (DOE/IR/11128—T1) 
AQUACULTURE 
Geothermal Fluids 
Aquaculture facility potential at Boulder Hot Springs, Boulder, 
Montana. GTA Report No. 1, 7:21638 (EGG-GTH—5512) 
AQUATIC ECOSYSTEMS 
Biological Models 
Microbial roles in aquatic food webs, 7:23316 (CONF-790268— 
) 
Chlorophyll 
Comparison of chlorophyll a measurements by fluorometric, 
spectrophotometric and high pressure liquid 
chromatographic methods in aquatic environments, 7:23174 
(CONF-790268—) 
Productivity 
Ecological effects of acid precipitation on primary producers, 
7:23184 (BNL—30395) 
Radioactivity 
Radioactive contamination of the NEA dumping sites, 7:23207 
Research Programs 
Aquatic systems program, 7:23200 (SRO—819-12) 
Species Diversity 
Ecological effects of acid precipitation on primary producers, 
7:23184 (BNL—30395) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also AUFWUCHS 
CRUSTACEANS 
FISHES 


PLANKTON 
SEAWEEDS 


Dynamics 
Environmental stress and assessment program, 7:23435 (SRO— 
819-12) 
AQUIFERS 
Compressed Air Energy Storage 
Basis for compressed air energy storage (CAES) field test at 
Pittsfield, Illinois, 7:21990 (PNL-SA—9447) 
Geology 
Regional assessment of aquifers for thermal-energy storage. 
Volume 3. Appendices, 7:21997 (PNL—3995-Vol.3) 
Hydrology 
Regional assessment of aquifers for thermal-energy storage. 
Volume 3. Appendices, 7:21997 (PNL—3995-Vol.3) 
Recharge 
Estimation of aquifer recharge: a case study, 7:23199 (PNL- 
SA—9498) 





ARABINOSE 
Quantitative Chemical Analysis 


ARABINOSE 
Quantitative Chemical Analysis 
High-performance liquid chromatographic analysis of cytosine 
arabinoside and metabolites in biological samples, 7:23245 
ARC WELDING 
Meetings 
Arc physics and weld pool behavior, 7:22286 
ARCTIC GAS PIPELINES 
Evaluation 
Line pipe research in the Canadian Federal Government (For 
service in the north), 7:20918 
Materials 
High toughness line pipe for Arctic use, 7:20919 
Production 
Weld cold cracking and sulfide stress corrosion cracking in 
Arctic grade line pipe, 7:20921 
Welded Joints 
Recent developments in welding materials for high 
performance Arctic grade line pipe production, 7:20922 
ARCTIC REGIONS 
Oil Spills 
Nearshore use of dispersants: the BIOS project, 7:23193 
(CONF-8011114—) 
ARGON 
Atom-Molecule Collisions 
Collisional dissociation of dimers by monomers in rare gases, 
7:23688 
Comparative study of classical and quantal approaches to 
thermal and diffusive transport in a dilute atom-diatom 
binary mixture, 7:23683 (IS-T—955) 
Charged-Particle Transport 
Deposited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 
Ion-Atom Collisions 
Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
Ton-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 
Positron-Atom Collisions 
Measurement of differential cross sections for elastic positron- 
argon collisions, 7:23709 
Positron-atom interactions, 7:23707 
Positronium 
Effect of temperature on the positron lifetime. Measurements 
in solid argon and solid neon, 7:23720 
ARGON 40 BEAMS 
Energy Losses 
ited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 
ARGON IONS 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 
Ton-Atom Collisions 
Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
ARGONNE NATIONAL LABORATORY 
See ANL 


Meetings 
Advances in food-producing systems for arid and semiarid 
lands, 7:23346 
Advances in food-producing systems for arid and semiarid 
lands, 7:23347 
ARIZONA 
Geochemical Surveys 
Mercury soil surveys: a good reconnaissance tool, 7:21568 
(DOE/ID/12079—39) 
Geophysical Surveys 
NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
Arizona-Holbrook NI 12-5 Quadrangle. Final report, 7:20984 
(GJBX—412-81-Vol.2E) 
Gravity Surveys 
Mercury soil surveys: a good reconnaissance tool, 7:21568 
(DOE/ID/12079—39) 
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Laws 
Results of Arizona's solar incentive program, 7:22128 (PNL— 
3718) 
Magnetic Surveys 
NURE aerial gamma-ray and magnetic-reconnaissance survey 
portions of New Mexico, Arizona, and Texas. Volume I. 
Instrumentation and data reduction. Final report, 7:20981 
(GIBX—412-81-Vol.1) 
Radiometric Surveys 
NURE aerial gamma-ray and magnetic-reconnaissance survey 
portions of New Mexico, Arizona, and Texas. Volume I. 
Instrumentation and data reduction. Final report, 7:20981 
(GIBX—412-81-Vol.1) 
Solar Energy 
Results of Arizona's solar incentive program, 7:22128 (PNL— 
3718) 
Thermal Springs 
Thermal Springs of Arizona, 7:21557 (DOE/ID/12079—39) 
AROMATICS 


See also BENZENE 
BIPHENYL 
CONDENSED AROMATICS 
DDT 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
IN 


TETRALI 
TOLUENE 


Developmental onset of mixed-function oxidase activity in 
preimplantation mouse embryos, 7:23325 
Reaction Kinetics 


Role of polar effects and bond dissociation energies (BDE) in 
radical reactivities: the iodination of toluenes (Substituted 
toluenes), 7:22726 


Chemisorption 
Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300°K, 7:22685 (CONF-811113—43) 
Optical properties of molecules chemisorbed on the Ni (111) 
surface, 7:22690 


Desorption kinetics of organic substances from heterogeneous 
carbonaceous surfaces, 7:22673 
Iodination 
Role of polar effects and bond dissociation energies (BDE) in 
radical reactivities: the iodination of toluenes (Substituted 
toluenes), 7:22726 
Mass Spectroscopy 
Advances in molecular mass spectrometry for analyzing high 
and nonboiling mixtures. Photo ion mass spectrometry, 
7:22641 
Optical Properties 
Optical properties of molecules chemisorbed on the Ni (111) 
surface, 7:22690 


Pyrolysis of ethylbenzene: Kinetics and carbon deposition, 
7:22714 
Steam Reformer Processes 
Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, October-December 1980, 
7:20670 (DOE/SF/01484—T1) 
Structural Chemical Analysis 
NMR studies of oriented molecules, 7:22688 (LBL—13604) 
ARSENIC 
Absorption Spectroscopy 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 
Activation Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Fluorescence Spectroscopy 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
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Liquid Column Chromatography 
Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Partition 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Root Absorption 
Plant uptake of toxic metals present in drilling fluids, 7:23438 
(CONF-800172—(Vol.1)) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
ARSENIC 75 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
ARSENIC ALLOYS 
See ARSENIDES 
ARSENIC COMPOUNDS 
Qualitative Chemical Analysis 
Liquid fossil fuel technology. Quarterly technical progress 
report, April-June 1981, 7:20847 (DOE/BETC/QPR—81/2) 
ARSENIDES 
Infrared Spectra 
Infrared spectra of some sulfides and their analogs of binary 
composition in the long-wave region, 7:22640 (NASA- 
75901) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTERIOSCLEROSIS 
Cholesteryl myristate conformation in liquid crystalline 
mesophases determined by neutron scattering, 7:23324 
ARYL RADICALS 
Chemical Reaction Kinetics 
Thermochemistry and kinetics of aromatic radicals, 7:22717 
ASCITES TUMOR CELLS 
Cell Proliferation 
Autoradiographic study of cell proliferation of Ehrlich ascites 
tumor following impulse laser irradiation, 7:23506 


See also FLY ASH 
Catalytic Effects 
SRC-II process yield correlation models, 7:20651 
(DOE/ET/10104—34) 
Ecological Concentration 
Ambient airborne-solids concentrations including volcanic ash 
at Hanford, Washington sampling sites subsequent to the 
Mount St. Helens eruption, 7:23101 (PNL-SA—9346) 
Radiation Scattering Analysis 
Optimization of the conditions of coal ash content control 
according to spectral characteristics of reflected gamma 
radiation, 7:22968 (INIS-SU—S52) 
Waste Product Utilization 
Power plant ashes and their utilization. Part 10. Summary, 
7:20783 (PB—81-238651) 
Power plant ashes and their utilization. Part 6. Use in the 
production of bricks, 7:20784 (PB—81-248387) 
ASPHALTENES 
Separation Processes 
Separation of asphaltenes using high-resolution supercritical 
fluid chromatography. Progress report, September 1, 1981- 
November 30, 1981, 7:20668 (DOE/PC/40809—T1) 
ASPHALTS 
See also ASPHALTENES 
Chemical Analysis 
Determination of hazardousness of reuse products utilizing 
low-rank western coal fly ash/bottom ash. Final report, 
7:20759 (DOE/FC/10229—1) 
Recycling 
Proceedings of the national seminar on asphalt pavement 
recycling: transportation research record 780, 7:22225 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROPHYSICS 
Nuclear astrophysics and particles, 7:23569 


ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 
Chemical Reactions 
Ion-beam studies of the reactions of atomic cobalt ions with 
alkenes, 7:21123 
Ion-beam studies of the reactions of atomic cobalt ions with 
cycloalkanes in the gas phase. Formation and decomposition 
of chemically activated metallacycles, 7:21124 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATP 
(Adenosine triphosphate.) 
Uptake 
Dissolved adenosine triphosphate and its utilization by free- 
living and attached bacterioplankton, 7:23437 (CONF- 
790268—) 
AUFWUCHS 
Biological Stress 
Using artificial streams to evaluate perturbation effects on 
Aufwuchs structure and function, 7:23178 
AURORAE 
Brightness 
Very low brightness fluctuations in the mid-latitude aurora, 
7:23662 
Electron Density 
Electron transport, chemistry and optical emissions in the 
auroral e-layer. Final report 3 Jan 78-30 Sep 80, 7:23633 
(AD-A—102345/6) 
AURORAL ELECTROJETS 
See ELECTROJETS 
AUSTENITIC STEELS 
Chemical Composition 
Delta ferrite-containing austenitic stainless steel resistant to the 
formation of undesirable phases upon aging (Patent), 7:22350 
Corrosion 
In-bed corrosion tests of superheater alloys in a 10-square-foot 
AFBC. Final report, 7:22883 (EPRI-CS—2118) 
Physical Radiation Effects 
High-temperature ductility of irradiated ferritic and austenitic 
steels, 7:22362 
AUSTRALIA 
Coal Liquefaction Plants 
Foreign coal liquefaction technology survey and assessment, 
7:20691 
Exports 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
Nuclear 
Uranium - what role, 7:21778 
Nuclear Power 
Prospects for Australian uranium, 7:21777 
Uranium - what role, 7:21778 
AUSTRALITES 
See TEKTITES 
AUTOMOBILES 
Automotive Accessories 
Controlled Speed Accessory Drive demonstration program, 
7:22266 (DOE/CS/50194—T 1) 
Automotive Fuels 
Future fuels and lubricants, 7:22282 
Today's fuels and lubricants and how they got that way, 
7:22281 


Potholes and pitfalls: the road to automotive design, 7:22265 
(CONF-801203—) 
Diesel Engines 
Methanol fumigation of a light duty automotive diesel engine, 
7:22256 





AUTOMOBILES 
Diese! Engines 


Methanol fumigation of a light duty automotive diesel engine, 

7:22258 
Energy Conservation 

Potholes and pitfalls: the road to automotive design, 7:22265 

(CONF-801203—) 
Environmental Impacts 

Potholes and pitfalls: the road to automotive design, 7:22265 

(CONF-801203—) 
Fuel Economy 

Augmentation of research and analysis capabilities for timely 
support of automotive fuel economy activities. Final report 
Oct 77-Jan 78, 7:22196 (PB—81-247553) 

Consumer behavior towards fuel efficient vehicles. Volume II. 
Final report Oct 77-Mar 81, 7:22195 (PB—81-246654) 

Consumer orientations toward fuel efficient vehicles: executive 
summary. Final report Feb 78-Nov 80, 7:22193 (PB—81- 
245359) 

Consumer orientations toward fuel efficient vehicles: final 
report. Report for Feb 78-Nov 80, 7:22194 (PB—81-245367) 

Controlled Speed Accessory Drive demonstration program, 
7:22266 (DOE/CS/50194—T 1) 

Evaluation of techniques for reducing in-use automotive fuel 
consumption. Final report Jun 76-Mar 78, 7:22223 (PB—81- 
233298) 

Fuel economy and synfuels: a comparison of strategies for 
maintaining automotive mobility, 7:22283 

Future fuels and lubricants, 7:22282 

Highway fuel economy study. Final report Sep 79-Mar 81, 
7:22192 (PB—81-233850) 

Review and evaluation of automotive fuel conservation 
technologies. Final summary report Mar 79-Mar 81, 7:22191 
(PB—81-228777) 

Weight and detailed process cost study of 1981 Chrysler K-Car 
(Reliant/Aries) components. Final report Jul 80-Jan 81, 
7:22267 (PB—81-232803) 

Lubricants 

Future fuels and lubricants, 7:22282 

Today's fuels and lubricants and how they got that way, 
7:22281 

Materials 

Weight reduction potential of automobiles and light trucks: 
1980 summary source document. Final report, 7:22268 (PB— 
81-235756) 

Pollution Control Equipment 

Carbon monoxide and non-FTP (federal test procedures) 
ambient temperature. Technical report, 7:23099 (PB—81- 
243180) 

Public Opinion 

Consumer behavior towards fuel efficient vehicles. Volume II. 

Final report Oct 77-Mar 81, 7:22195 (PB—81-246654) 
Regulations 

Consumer orientations toward fuel efficient vehicles: executive 
summary. Final report Feb 78-Nov 80, 7:22193 (PB—81- 
245359) 

Consumer orientations toward fuel efficient vehicles: final 
report. Report for Feb 78-Nov 80, 7:22194 (PB—81-245367) 

Synthetic Fuels 

Fuel economy and synfuels: a comparison of strategies for 

maintaining automotive mobility, 7:22283 
Weight 

Weight and detailed process cost study of 1981 Chrysler K-Car 
(Reliant/Aries) components. Final report Jul 80-Jan 81, 
7:22267 (PB—81-232803) 

Weight reduction potential of automobiles and light trucks: 
1980 summary source document. Final report, 7:22268 (PB— 
81-235756) 

AUTOMOTIVE ACCESSORIES 
Cost 

Weight and detailed process cost study of 1981 Chrysler K-Car 
(Reliant/Aries) components. Final report Jul 80-Jan 81, 
7:22267 (PB—81-232803) 

Materials 

Weight and detailed process cost study of 1981 Chrysler K-Car 
(Reliant/Aries) components. Final report Jul 80-Jan 81, 
7:22267 (PB—81-232803) 
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Regulators 
Controlled Speed Accessory Drive demonstration program, 
7:22266 (DOE/CS/50194—T1) 
AUTOMOTIVE FUELS 


See also GASOLINE 
HYDROGEN FUELS 


Additives 
Today's fuels and lubricants and how they got that way, 
7:22281 
Availability 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
Kinetics 


Theoretical and experimental investigations on the combustion 
of benzene-methanol mixed fuels by means of spectroscopical 
measuring methods, 7:22285 


Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
F 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
Fuel Additives 
Emergency transportaton fuels: properties and performance, 
7:22279 
Fuel Substitution 
Reducing road transport’s dependence on oil, 7:22203 
Global Aspects 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
Meetings 
Alternate fuels, 7:22274 
Engines, fuels and lubricants: a perspective on the future, 
7:22254 


Optimization 
Future fuels and lubricants, 7:22282 
Performance 


Future fuels and lubricants, 7:22282 
Today's fuels and lubricants and how they got that way, 
7:22281 


Physical Properties 
Today's fuels and lubricants and how they got that way, 
7:22281 


Today’s fuels and lubricants and how they got that way, 
7:22281 
AUTOMOTIVE INDUSTRY 
Energy Consumption 
Industrial energy thrift scheme. Report No. 26. Energy use in 
the motor vehicle, aerospace and railways industries, 7:22222 
(NP—2901 138) 
Socio-Economic Factors 
Potholes and pitfalls: the road to automotive design, 7:22265 
(CONF-801203—) 
AUXINS 
Biological Effects 
Protein patterns in the oat coleoptile as influenced by auxin 
and by protein turnover, 7:23250 
AVIATION FUELS 


See also HYDROGEN FUELS 
JET ENGINE FUELS 


Fires 
Sandia Aircraft Crashfire Facility, 7:22863 (SAND—81-2577C) 
AVIATION PERSONNEL 


Aircrew shielding to fast neutrons from nuclear detonations. 
Final report, 7:23349 (AD-A—102239/1) 
AWAY-FROM-REACTOR STORAGE 
Dry Storage 
NWTS conceptual reference repository description (CRRD). 
Volume V. Alternative concepts and facilities impacts, 
7:21058 (ONWI—258-Vol.5) 
AXIONS 
SU-5 Groups 
Strong CP solution with SU(5)xSU(5), 7:23768 
AXONS 
See NERVE CELLS 
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AZIDES 
Mutagenesis 
Toxicity and mutagenicity of sodium azide in mammalian cell 
cultures, 7:23495 
Toxicity 
Toxicity and mutagenicity of sodium azide in mammalian cell 
cultures, 7:23495 
AZORES ISLANDS 
Geothermal Energy 
Progress in geothermal power development in the Azores, the 
People's Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 


BACA GEOTHERMAL FIELD 
Geological Surveys 
Baca reservoir data analysis and dissemination: status as of 
June 1981, 7:21577 (EPRI-AP—2098) 
Geophysical Surveys 
Baca reservoir data analysis and dissemination: status as of 
June 1981, 7:21577 (EPRI-AP—2098) 
Geothermal Power Plants 
Baca 50 MWe direct flash demonstration power plant, 7:21612 
(EPRI-AP—2098) 


Legal Aspects 
Baca geothermal project: legal and regulatory challenges, 
7:21593 (EPRI-AP—2098) 


Baca geothermal project: legal and regulatory challenges, 
7:21593 (EPRI-AP—2098) 
Reservoir Engineering 
Baca reservoir data analysis and dissemination: status as of 
June 1981, 7:21577 (EPRI-AP—2098) 
BACILLUS SUBTILIS 
DNA 
Protection by DABCO against inactivation of transforming 
DNA by near-ultraviolet light: action spectra and 
implications for involvement of singlet oxygen (Bacillus 
subtilis), 7:23378 
Mutations 
Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis. Progress report, 7:23447 (DOE/EV/04024—7) 
BACKGROUND RADIATION 
Mathematical Models 
Roscoe manual. Volume 27. Natural background radiation. 
Final report 1 Jan 76-30 Jun 79, 7:23140 (AD-A—102524/6) 
Microwave Spectra 
Near-millimeter spectrum of the microwave background, 
7:23567 
BACTERIA 


See also AEROBACTER 
ESCHERICHIA COLI 
PHOTOSYNTHETIC BACTERIA 
STREPTOCOCCUS 


Effects of organic substrate addition on size partitioning and 
respiration of single versus clumped or attached marine 
bacteria, 7:23548 (CONF-790268—) 

Gene Recombination 
Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis, 7:23271 (DOE/EV/04024—8) 
BACTERIOPHAGES 


Electrophoresis 
New Anabaena and Nostoc cyanophages from sewage settling 
ponds, 7:23319 


Morphology 
New Anabaena and Nostoc cyanophages from sewage settling 
ponds, 7:23319 
BAGHOUSES 
Corona Discharges 
Electrical effects in fabric filtration: corona charged 
flyash/shaker cleaned fiberglass bag, 7:20777 (EPRI-CS— 
2145-SR) 
Performance 
Recent concepts describing filter system behavior, 7:20772 
(EPRI-CS—2145-SR) 
BALLASTS 
Efficiency 
Electronic ballast improves efficiency, 7:22187 
Performance Testing 
Electronic ballast improves efficiency, 7:22187 
BALLOONING INSTABILITY 

Finite-gyroradius stabilization of ballooning modes in a toroidal 

geometry, 7:23984 
Computerized Simulation 

Magnetohydrodynamic particle code: Lax-Wendroff algorithm 

with finer grid interpolations, 7:23733 
BALTIC SEA 
Material Balance 
Balance of Sr-90 and Cs-137 in the Baltic Sea revised 1978, 
7:23205 
BANKS 
See COMMERCIAL BUILDINGS 
BARGES 
See also SHIPS 
Water Pollution Control 

Reducing tankbarge pollution. Final report, 7:20876 (AD-A— 

102118/7) 
BARIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Emission 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 

Separation Processes 

Natural repository analogue program. Progress report, April 1- 

June 30, 1981, 7:23544 (LA—9027-PR) 
Solubility 

Solubility effects in waste glass-demineralized water systems, 

7:21064 (PNL-SA—9653) 
BARIUM 140 
Radiation Monitoring 

Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 

BARIUM COMPOUNDS 
Vacancies 
Lifetime spectra of positrons in nonstoichiometric BaTiOs, 
7:22591 
BARIUM SULFIDES 
Magnetic Properties 
Magnetization and neutron study of BaVSs, 7:22570 
BARLEY 
Genetic Radiation Effects 

Genetic effects of low chronic doses of y-irradiation on the 

waxy locus of barley, 7:23403 
BARNWELL FUEL PROCESSING PLANT 
Nuclear Materials 

Applications of bulk measurement techniques for the near-real- 
time accounting system at the BNFP, 7:21084 (AGNS— 
35900-Conf-163) 

BARSTOW SOLAR PILOT PLANT 
Central Receivers 

Solar facilities design integration submitted of receiver 
subsystem fabrication (Engineering Materials), 7:21368 
(CAPE—2709) 





Insolation 

Insolation assessment activities at the Aerospace Corporation, 

7:21148 (STTFUA—81/11) 
Thermal Energy Storage Equipment 

Development of a RELAP model for the Barstow thermal- 
storage subsystem, 7:21520 (SAND—81-1831) 

Solar facilities design integration submitted of receiver 
subsystem fabrication (Engineering Materials), 7:21368 
(CAPE—2709) 

T 


Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
Session II-O. Overviews of NWTS projects, 7:21036 
(DOE/NWTS—15) 
Rock Mechanics 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 
BASTNAESITE 
Ore Processing 
Possible use of solar furnaces in the ore processing industry: 
application to bastnasite ores, 7:21394 (SERI—9020/12) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAYARD-ALPERT GAGES 
Performance Testing 
Effect of magnetic field on the performance of Bayard—Alpert 
gauges, 7:23031 
BEAM BENDING MAGNETS 


Construction of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
Materials), 7:22936 (CAPE—2734) 
BEAM BUNCHERS 
Fabrication 
Fabrication and tuning of the beam buncher of a 5 MeV 
resonator electron linac, 7:22923 (INIS-SU—67) 


Fabrication and tuning of the beam buncher of a 5 MeV 
resonator electron linac, 7:22923 (INIS-SU—67) 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
Cooling Systems 
Pulsed cooling-water systems for actively cooled beam dumps, 
7:24052 (LBL—13514) 
Design 
Design of multi-megawatt actively cooled beam dumps for the 
Neutral-Beam Engineering Test Facility, 7:24054 (LBL— 
13516) 
Erosion 
Sputtering-erosion estimates for NBETF beam dumps, 7:24053 
(LBL—13515) 


Sputtering-erosion estimates for NBETF beam dumps, 7:24053 
(LBL—13515) 
BEAM MONITORS 
See also MAGNETOINDUCTION SENSORS 
Quasi-three-dimensional i e device for an automatic 
spectrum alyzer, 7:22920 (INIS-SU—67) 


Saturn 2. Joint project of the CEA and the IN2P3. Detection 
measurement electrode, 7:22910 (LA-tr—81-37) 
BEAM PULSERS 


Nanosecond beam defecting system for a linear electron 
accelerator, 7:22917 (INIS-SU—67) 
BEAM TRANSPORT 
Beam Optics 
Beam envelope matching for beam guidance systems, 7:22908 
BEAM-PLASMA SYSTEMS 
Plasma Instability 
Ignition of the beam-plasma-discharge and its dependence on 
electron density. Memorandum report, 7:23943 (AD-A— 
102237/5) 
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BEANS 
Mutations 
Mutation induction for improving resistance of vegetable 
legumes against Uromyces phaseoli and Uromyces pisi, 
7:23364 (IAEA-TECDOC—234) 
Plant Breeding 
Mutation induction for improving resistance of vegetable 
legumes against Uromyces phaseoli and Uromyces pisi, 
7:23364 (IAEA-TECDOC—234) 
BEARINGS 
See also GAS BEARINGS 
Design 
Fan bearings, 7:21718 (EPRI-CS—2206) 
Failure Mode Analysis 
Fan bearings, 7:21718 (EPRI-CS—2206) 


Lubrication 
Fan bearings, 7:21718 (EPRI-CS—2206) 
Materials 
Ultra-high-vacuum tests and experience with a long-life, heavy- 
duty, oscillating rod end pivot for the movable ferrite 
shutters of the CERN antiproton accumulator, 7:22914 
(ESA-SP—158) 
Mechanical Vibrations 
Fan bearings, 7:21718 (EPRI-CS—2206) 
BEAUFORT SEA 
Natural Gas Deposits 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:20882 
(NP—2901385) 
Petroleum Deposits 
Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:20882 
(NP—2901385) 
Well Drilling 
Drilling fluids and disposal methods employed by Esso 
Resources Canada Limited to drill in the Canadian arctic, 
7:20874 (CONF-800172—(Vol.1)) 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
Biological Effects 
Enzyme activities of fish skeletal muscle and brain as 
influenced by depth of occurrence and habits of feeding and 
locomotion, 7:23249 
BELGIUM 
Imports 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
LMFBR Type Reactors 
Status of the fast breeder reactor development in the Federal 
Republic of Germany, Belgium and the Netherlands, 
February 1981, 7:21876 (IWGFR—37/2) 
BENZALDEHYDE 
Reduction 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
BENZANTHRACENE 
Biological Effects 
Skin tumor-promoting activity of benzoyl peroxide, a widely 
used free radical-generating compound, 7:23455 
Environmental Transport 
Studies on the fate of polycyclic aromatic hydrocarbons in 
estuarine ecosystems, 7:23191 (CONF-8011114—) 
Mutagenesis 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 
BENZEDRINE 
Biological Effects 
Amphetamine margin in sports, 7:23219 
BENZENE 
Isotherms 
Basicity of steam-activated carbons, 7:20741 
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Manufacturing methodology and macropore structure of a coal 
based steam activated carbon series, 7:20740 


Safety 
Some implications of the Supreme Court's benzene decision, 
7:22029 (EPRI-EA—2064) 
Positronium 
Annihilation of ortho-positronium (0-Ps) in benzene solutions 
of iron(III) dithiocarbamates, 7:23705 
Steam Reformer Processes 
Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, April-June 1981, 7:20671 
(DOE/SF/01484—T3) 
BENZOIC ACID 
Pyrolysis 


Preparation of 2,3-dimethylene-2,3-dihydrofurans by the flash 
vacuum pyrolysis of substituted furylmethyl] esters, 7:22696 
BENZOPYRENE 
Accumulation 
Aquatic systems program, 7:23200 (SRO—819-12) 


Manganese inhibition of sarcoma induction by benzo[a]pyrene 
in rats, 7:23464 
Interaction 
Binding of B[a]P diol-epoxide (anti) to nucleosomes containing 
high mobility group proteins, 7:23233 
Laser Spectroscopy 
Deuterated analogues as internal reference compounds for the 
direct determination of benzo[a]pyrene and perylene in liquid 
fuels by laser-excited Shpol'skii spectrometry, 7:20892 
Metabolic Activation 
Antimutagenic activities of common vegetables and their 
chlorophyll content, 7:23490 
Metabolites 
Binding of B[a]P diol-epoxide (anti) to nucleosomes containing 
high mobility group proteins, 7:23233 
M 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 
BENZOYL PEROXIDE 
Biological Effects 
Skin tumor-promoting activity of benzoyl peroxide, a widely 
used free radical-generating compound, 7:23455 
BERING SEA 


226Ra in Bering Sea sediment and its application as a 
geochronometer, 7:23529 
BERKELIUM 247 
Energy Levels 
Nuclear data sheets for A = 247, 7:23865 
Energy-Level Transitions 
Nuclear data sheets for A = 247, 7:23865 
BERYLLIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GIBX— 
362-81) 
Neutron Transport 
Theoretical and experimental (for Be and V) investigations of 
very low neutron scattering on inhomogeneities of medium, 
7:23901 (INIS-SU—40) 
BERYLLIUM 7 
Gamma Spectroscopy 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 
BERYLLIUM 9 TARGET 
Deuteron Reactions 
Radiochemical studies of fast neutron induced reactions at 
KFA JUELICH, 7:23802 (INIS-SU—40) 
BERYLLIUM ALLOYS 
See also BERYLLIUM BASE ALLOYS 
Physical Radiation Effects 
Damage analysis and fundamental studies. Quarterly progress 
report, April-June 1981, 7:24006 (DOE/ER—0046/6) 
BERYLLIUM BASE ALLOYS 
Phase Studies 
Investigations in the ternary system Be-Cu-Fe, 7:22358 


BERYLLIUM IONS 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETA DECAY 
Half-Life 
Estimation of experimental beta- and gamma-decay half-lives, 
7:23796 (JAERI-M—8769) 
Nuclear Theory 
Theories of nuclear masses and beta-decay half-lives, 7:23886 
(JAERI-M—8769) 
BETA DOSIMETRY 
Application and characteristics of irradiation beta-facilities, 
7:22787 (INIS-SU—52) 
BETA SOURCES 
Electron Beams 
Study of angular distributions of scattered narrow beam of B- 
particles, 7:21101 (INIS-SU—52) 
Fabrication 
Radiation-physical characteristics of beta-sources on flexible 
inorganic basis, 7:21100 (INIS-SU—S52) 
Performance 
Radiation-physical characteristics of beta-sources on flexible 
inorganic basis, 7:21100 (INIS-SU—52) 
BEVERAGE INDUSTRY 
Cogeneration 
Industrial Cogeneration Optimization Program: a summary of 
two studies, 7:22216 (DOE/TIC—11604) 
BIBLIS-A REACTOR 
Fuel Element Failure 
Power ramp experiments in the nuclear power plant Biblis-A, 
7:21805 (IWGFPT—5) 
BICARBONATES 
See ACID CARBONATES 
BI-GAS PROCESS 
Pilot Plants 
BI-GAS pilot plant. Quarterly technical progress report, 1 
January 1981-31 March 1981, 7:20660 (DOE/ET/14705—26) 
BILE ACIDS 
Qualitative Chemical Analysis 
Separation of individual sulfated bile acid conjugates as 
calcium complexes using reversed-phase partition thin-layer 
chromatography, 7:23257 
BILLITONITES 
See TEKTITES 
BIMETALS 
Positrons 
Directional action of metal-metal contact on diffusive 
movement of positrons, 7:22418 
Work Functions 
Directional action of metal-metal contact on diffusive 
movement of positrons, 7:22418 
BINARY STARS 
Collisions 
Computer simulations of close encounters between binary and 
single stars: the effect of the impact velocity and the stellar 
masses, 7:23562 
BIOCHEMISTRY 
See also SOIL CHEMISTRY 
Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
BIOCONVERSION 
See also FERMENTATION 
Directories 
Bio-energy directory, 7:21284 
Research Programs 
Bio-energy directory, 7:21284 
Reviews 
Future integrated biotechnological systems, 7:21234 
Technology Assessment 
Future integrated biotechnological systems, 7:21234 





BIOGAS PROCESS 
Directories 
Bio-energy directory, 7:21284 
Research 


Bio-energy directory, 7:21284 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
LEAVES 
MILK 


PLANTS 
TISSUE EXTRACTS 
Quantitative Chemical Analysis 
Elemental concentrations in NBS biological and environmental 
standard reference materials, 7:22644 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
Mathematical Models 
Microdosimetric modelling of radiation energy absorption 
processes in media with non-stationary parameters, 7:23369 
(INIS-SU—39) 
BIOLOGICAL SHIELDING 


Studying the accuracy of shielding calculation methods, 
7:21909 (INIS-SU—39) 
BIOLOGICAL STRESS 
Indicators 


Biological 

Stability of free amino acid levels in stressed Abarenicola 

pacifica, 7:23491 
BIOMASS 

(All growing organic matter such as plants, trees, grasses, and 

algae.) 
See also AGRICULTURAL WASTES 
ALGAE 


MAIZE 
MANURES 
PLANTS 


SEAWEEDS 
SUGAR CANE 
TREES 

WwooD 

WOOD WASTES 


Biomass in Europe, 7:21237 
Availability 
California's biomass and its energy potential, 7:21238 
Bioconversion 

Biomass energy conversion in Hawaii, 7:21196 (LBL—11902) 


Utilization and processing of forest energy. Part 2. 
Compression techniques of biomass and a technico-economic 
evaluation of compression processes, 7:21136 (PB—81- 
239188) 


Biomass energy conversion in Hawaii, 7:21196 (LBL—11902) 
Comparative Evaluations 
Environmental and economic comparison of advanced 
processes for conversion of coal and biomass into clean 
energy. Final report Sep 77-Dec 78, 7:21135 (PB—81- 
234239) 
Cost 
For a solar biotechnology based on microalgae, 7:21260 
Directories 


Bio-energy directory, 7:21284 


Experimental evaluation of a solar fired flash pyrolysis of 
biomass reactor, 7:21235 

Experimental work on a fixed-bed oxygen gasifier in the view 
of methanol synthesis using biomass as a feedstock, 7:21279 

Progress in the development of a test facility for biomass 
gasification studies, 7:21281 

Genetic Variability 

Development of innovative technique that may be used as 
models for the increase of biomass production with grasses 
and other species. Progress report, February 1, 1980-January 
31, 1982, 7:21189 (DOE/EV/00637—10) 


imental study of short rotation forestry for energy, 
7:21251 

Liquefaction and saccharification of agricultural biomass, 
7:21271 
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Energy from biomass. Volume 1, 7:21246 


Utilization and processing of forest energy. Part 2. 
Compression techniques of biomass and a technico-economic 
evaluation of compression processes, 7:21136 (PB—8!- 
239188) 

Performance 
Information package on the energetic uses of biomass, 7:21125 
Pyrolysis 

Experimental evaluation of a solar fired flash pyrolysis of 
biomass reactor, 7:21235 

Mobile pyrolysis plant for the production of charcoal and 
condensable hydrocarbons from biomass, 7:21276 

Radiant flash pyrolysis of biomass: basic and applied research 
at Princeton, 7:21393 (SERI—9020/12) 

Radiant flash pyrolysis as a source of liquid syrups from 
biomass, 7:21244 

Research Programs 

Bio-energy directory, 7:21284 

Biomass energy in Canada, 7:21236 
Resource Potential 

California's biomass and its energy potential, 7:21238 

Solar energy through biology fuel for the future, 7:21232 
Reviews 

Future integrated biotechnological systems, 7:21234 

Information package on the energetic uses of biomass, 7:21125 
Saccharification 

Liquefaction and saccharification of agricultural biomass, 
7:21271 

Solar Heating 
Experimental evaluation of a solar fired flash pyrolysis of 
biomass reactor, 7:21235 

Technology Assessment 

Future integrated biotechnological systems, 7:21234 

Solar energy through biology fuel for the future, 7:21232 
Uses 

Information package on the energetic uses of biomass, 7:21125 
Yields 

Studies on the yield of catch crops grown for fuel, 7:21249 

BIOMASS CONVERSION PLANTS 

Fuels and chemicals from biomass using solar thermal energy, 

7:21199 (N—81-30525) 
Computerized Simulation 

Radiant flash pyrolysis as a source of liquid syrups from 

biomass, 7:21244 
Test Facilities 
Progress in the development of a test facility for biomass 
gasification studies, 7:21281 
BIOMASS PLANTATIONS 
Directories 
Bio-energy directory, 7:21284 
Economic Analysis 

Designing cost accounting models for woody biomass systems 
and direct applications of geothermal energy, 7:21171 
(CONF-811212—6) 

Equipment 
Design, build and test a biomass harvester/chipper, 7:21256 
Feasibility Studies 

Estimates of potential areas in Sweden for short rotation 
forestry. Part 1. Agricultural ground, 7:21222 (SHS-IFSY- 
RU—78) 


Design, build and test a biomass harvester/chipper, 7:21256 
Mathematical Models 
Designing cost accounting models for woody biomass systems 
and direct applications of geothermal energy, 7:21171 
(CONF-811212—6) 


Energy from biomass. Volume 1, 7:21246 
Nutrients 
Potential site consequences of growing wood for fuel, 7:21178 
(CONF-7805229—) 
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Productivity 
Survival and dry matter production of some high-yield clones 
of Salix and Populus selected for forest industry and energy 
production. Pilot study, 7:21224 (SHS-IFSY-RU—83) 


Programs 

Bio-energy directory, 7:21284 

Coppiced trees as energy crops, 7:21252 

Joint research on Arundo donax as an energy crop, 7:21250 

Short Rotation Cultivation 

Estimates of potential areas in Sweden for short rotation 
forestry. Part 1. Agricultural ground, 7:21222 (SHS-IFSY- 
RU—78) 

Survival and dry matter production of some high-yield clones 
of Salix and Populus selected for forest industry and energy 
production. Pilot study, 7:21224 (SHS-IFSY-RU—83) 


Gas exchange of the soil and the composition of the surface air 
(Ecological studies at a short rotation forest plantation), 
7:21225 (SHS-IFSY-RU—86) 

Vegetative Propagation 

Vegetative propagation of northern Salix-hybrides, 7:21223 

(SHS-IFSY-RU—80) 
Water Requirements 

Potential site consequences of growing wood for fuel, 7:21178 

(CONF-7805229—) 
BIOMEDICAL RADIOGRAPHY 
Dosimetry 

Dependence of patients exposure and X-ray image contrast on 
the degree of Bremsstrahlung heterogeneity, 7:23290 (INIS- 
SU—39) 

Equipment 

Survey of instrumentation for environmental monitoring, 

7:22980 (LBL—11990) 
Risk Assessment 
Procedures to minimize diagnostic x-ray exposure of the 
human embryo and fetus, 7:23353 (FDA—81-8178) 
Si Detectors 
Multi-element silicon detector for x-ray flux measurements, 
7:23293 (LBL—12746) 
Technology Assessment 

Survey of instrumentation for environmental monitoring, 

7:22980 (LBL—11990) 
BIOPHYSICS 
Reviews 
Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
BIPHENYL 
Structural Chemical Analysis 
NMR studies of oriented molecules, 7:22688 (LBL—13604) 
BISMUTH 
Ton Collisions 

L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 

Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 

BISMUTH 209 TARGET 
Neutron Reactions 

Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 

BISMUTH ALLOYS 
Crystal Lattices 
Search for internal distortion in CeBi, 7:22395 
BITTER SPAR 
See DOLOMITE 
BITUMENS 


See also ASPHALTS 
COAL TAR 


Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 
Microstructure 
Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 
Nuclear Magnetic Resonance 
Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 


BLOOD VESSELS 
Delayed Radiation Effects 


BITUMINOUS COAL 
Chemical Reactions 
Reaction sequences of methane formation at hydrogasification 
of bituminous coals - simulation by means of model 
substances and attempt of interpretation, 7:21128 


Technique for depolymerization of bituminous coal, 7:20735 


Effect of selected catalysts on hydropyrolysis of Utah 
bituminous and Montana Rosebud coals, 7:20696 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals. Experimental results, 7:20709 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals - simulation by means of model 
substances and attempt of interpretation, 7:21128 


Effect of selected catalysts on hydropyrolysis of Utah 
bituminous and Montana Rosebud coals, 7:20696 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals. Experimental results, 7:20709 

BLACK CHROME 
Microstructure 

Variation in the microstructure of electrodeposited black 

chrome solar coatings, 7:21469 (SAND—81-0293C) 


Black chrome coatings development. Final report, 5 June 1978- 
4 August 1979, 7:21465 (DOE/CS/14287—T1) 
Testing 
Black chrome coatings development. Final report, 5 June 1978- 
4 August 1979, 7:21465 (DOE/CS/14287—T1) 
BLACK COAL 
Pyrolysis 
Effect of pressure on the pyrolysis of hard coal, 7:20720 
BLACK LIQUIDS 
Black fluids: a new way to collect solar energy, 7:21486 
BLACK SHALES 
Chemical Analysis 
Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Monthly report, 
7:20923 (DOE/MC/10866—T 10) 
Geology 
Shale characterization and resource appraisal of Devonian 
black shales of the Appalachian basin. Monthly report, 
7:20923 (DOE/MC/10866—T 10) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLENDING 
See MIXING 
BLOOD FLOW 
Dynamic Function Studies 
Rheology and hemodynamics, 7:23332 
Physiology 
Dynamics of red blood cell deformation and aggregation, and 
in vivo flow, 7:23334 
BLOOD FORMATION 
See also ERYTHROPOIESIS 
THROMBOPOIESIS 
Biological Recovery 
Hematopoiesis of the bone marrow in irradiated areas 
following combined chemo- and radiotherapy, 7:23300 
BLOOD PLATELETS 
Biological Radiation Effects 
Comparison of the effectiveness of bone marrow and spleen 
stem cells for platelet repopulation in lethally irradiated 
mice, 7:23387 
Physiology 
Role of the blood platelet in the pathogenesis and 
complications of experimental myocardial ischemia, 7:23326 
BLOOD VESSELS 
Delayed Radiation Effects 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
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BLOWERS 
Aerodynamics 


BLOWERS 


Aerodynamics 
Aerodynamic considerations in centrifugal fan design (Design 
to get maximum efficiency at a sufficient margin from 
rotating stall conditions), 7:21720 (EPRI-CS—2206) 
Analysis of the three-dimensional potential flow of centrifugal 
draft fans, 7:21721 (EPRI-CS—2206) 
A 


vailability 
Keynote address, 7:21711 (EPRI-CS—2206) 


Fan bearings, 7:21718 (EPRI-CS—2206) 

Retrofitting induced-draft fans: a case study of Homer City 
Units 1 and 2, Conemaugh Units 1 and 2, 7:21734 (EPRI- 
CS—2206) 

Coatings 

Fan erosion control: field performance of fly-ash armoring 

systems, 7:21716 (EPRI-CS—2206) 
Control Systems 

Fan selection and application considerations (Characteristics 
and engineering calculations), 7:21713 (EPRI-CS—2206) 

ID fan performance and noise: a case history of diagnosis and 
improvements, 7:21736 (EPRI-CS—2206) 

Use of adjustable frequency, variable speed motor driven 
induced draft fans at Bay Shore Station, 7:21729 (EPRI- 
CS—2206) 

Cost 

Influence of capital costs on the economic selection of boiler 
fans and drives (Fan selection, power plant size, centrifugal 
vs axial, economics, drive systems, etc.), 7:21727 (EPRI- 
CS—2206) 


Aerodynamic considerations in centrifugal fan design (Design 
to get maximum efficiency at a sufficient margin from 
rotating stall conditions), 7:21720 (EPRI-CS—2206) 

Analysis of the three-dimensional potential flow of centrifugal 
draft fans, 7:21721 (EPRI-CS—2206) 

Design methods for reducing the noise of centrifugal fans, 
7:21719 (EPRI-CS—2206) 

Fan erosion control: field performance of fly-ash armoring 
systems, 7:21716 (EPRI-CS—2206) 

Impact of draft system design on fan erosion, 7:21723 (EPRI- 
CS—2206) 

Mathematical model: structural optimization of fan rotors, 
7:21717 (EPRI-CS—2206) 

Dynamics 

Dynamics of power plant fan-foundation-soils systems, 7:21722 

(EPRI-CS—2206) 
Economics 

Aerodynamic considerations in centrifugal fan design (Design 
to get maximum efficiency at a sufficient margin from 
rotating stall conditions), 7:21720 (EPRI-CS—2206) 


Fan selection and application considerations (Characteristics 
and engineering calculations), 7:21713 (EPRI-CS—2206) 

Influence of capital costs on the economic selection of boiler 
fans and drives (Fan selection, power plant size, centrifugal 
vs axial, economics, drive systems, etc.), 7:21727 (EPRI- 
CS—2206) 

Erosion 

Fan erosion control: field performance of fly-ash armoring 
systems, 7:21716 (EPRI-CS—2206) 

I.D. fan wheel replacement: a case study, 7:21730 (EPRI-CS— 
2206) 

Impact of draft system design on fan erosion, 7:21723 (EPRI- 
CS—2206) 

Retrofitting induced-draft fans: a case study of Homer City 
Units 1 and 2, Conemaugh Units 1 and 2, 7:21734 (EPRI- 
CS—2206) 

Fabrication 
Materials for power plant fans, 7:21715 (EPRI-CS—2206) 
Failure Mode Analysis 

Major causes of draft fan failures: a summary, 7:21712 (EPRI- 

CS—2206) 
Field Tests 

ASME-PTC-11: a procedure for field testing of large fans, 

7:21714 (EPRI-CS—2206) 
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Materials for power plant fans, 7:21715 (EPRI-CS—2206) 
Instability 
Unstable behavior of power plant fans operating in parallel, 
7:21726 (EPRI-CS—2206) 
Maintenance 
I.D. fan wheel replacement: a case study, 7:21730 (EPRI-CS— 


2206) 

Retrofitting induced-draft fans: a case study of Homer City 
Units 1 and 2, Conemaugh Units 1 and 2, 7:21734 (EPRI- 
CS—2206) 

Materials 
Materials for power plant fans, 7:21715 (EPRI-CS—2206) 
Materials Testing 

Fan erosion control: field performance of fly-ash armoring 

systems, 7:21716 (EPRI-CS—2206) 
Mechanical Vibrations 

Controlling fan vibration: case histories, 7:21731 (EPRI-CS— 
2206) 

Dynamics of power plant fan-foundation-soils systems, 7:21722 
(EPRI-CS—2206) 

On-line monitoring of power plant draft fan problem areas, 
7:21733 (EPRI-CS—2206) 

Separating out unbalance, resonance and misalignment effects 
in large fans, 7:21732 (EPRI-CS—2206) 

Modifications 

Field determination of fan performance curves and 
modifications to improve draft dynamic control on 
Greenwood Unit No. 1, 7:21735 (EPRI-CS—2206) 

Noise 

Prediction, measurement, and control of power plant draft fan 

noise, 7:21728 (EPRI-CS—2206) 
Noise Pollution Abatement 

Design methods for reducing the noise of centrifugal fans, 
7:21719 (EPRI-CS—2206) 

ID fan performance and noise: a case history of diagnosis and 
improvements, 7:21736 (EPRI-CS—2206) 

Performance Testing 

Fan selection and application considerations (Characteristics 
and engineering calculations), 7:21713 (EPRI-CS—2206) 

Field determination of fan performance curves and 
modifications to improve draft dynamic control on 
Greenwood Unit No. 1, 7:21735 (EPRI-CS—2206) 

ID fan performance and noise: a case history of diagnosis and 
improvements, 7:21736 (EPRI-CS—2206) 

Reliability 
Keynote address, 7:21711 (EPRI-CS—2206) 


I.D. fan wheel replacement: a case study, 7:21730 (EPRI-CS— 
2206) 
Resonance 
Separating out unbalance, resonance and misalignment effects 
in large fans, 7:21732 (EPRI-CS—2206) 
Temperature Measurement 
On-line monitoring of power plant draft fan problem areas, 
7:21733 (EPRI-CS—2206) 
BOILERS 
Air Pollution Abatement 
Pilot-scale development of a low-NOX coal-fired tangential 
system. Final report Sep 78-Feb 81, 7:20792 (PB—81-242513) 
Availability 
Recent once-through boiler developments (USA; boiler sales 
by type; 1970 through 1980), 7:21707 (EPRI-CS—2180) 


Recent once-through boiler developments (USA; boiler sales 
by type; 1970 through 1980), 7:21707 (EPRI-CS—2180) 


Recent once-through boiler developments (USA; boiler sales 
by type; 1970 through 1980), 7:21707 (EPRI-CS—2180) 
Electrostatic Precipitators 
Semi-wet type ESP for reducing rapping loss, 7:20875 (EPRI- 
CS—2145-SR) 
Fluidized-Bed Combustors 
In-bed corrosion tests of superheater alloys in a 10-square-foot 
AFBC. Final report, 7:22883 (EPRI-CS—2118) 
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Fuel Substitution 
Industrial conversion units for wood, 7:21180 (CONF- 
7805229—) 
Materials 
Development of coal power unit with ultra performance 
in Japan, 7:21701 EPRECS 2190) 
Engineering assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 
Performance 
Boiler heat transfer model for continuous boiler performance 
analysis, 7:21710 (EPRI-CS—2180) 
Thermal Efficiency 
Small oil-fired boilers. Part 2. Examination of losses and annual 
efficiency, 7:22886 (VTT-LVI—46) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW 


Post-irradiation thymocyte regeneration after bone marrow 
transplantation. 1. Regeneration and quantification of 
thymocyte progenitor cells in the bone marrow, 7:23390 

Post-irradiation thymocyte regeneration after bone marrow 
transplantation. 2. physical characteristics of thymocyte 
progenitor cells, 7:23391 

BONE MARROW CELLS 
Blood Formation 

Murine bone marrow cell line producing colony-stimulating 

factor, 7:23261 


Natural regulatory cells in murine bone marrow: inhibition of 
in vitro proliferative and cytotoxic responses to alloantigens, 
7:23265 

BONE SEEKERS 
Spatial Dose Distributions 

Hit probability for cellular targets by bone-surface-seeking 

alpha emitters, 7:23384 
BONE TISSUES 
Physiology 

On the measurement of water compartments, pH, and gradients 

in Calvaria, 7:23336 
Radioactivity 
Strontium-90 in human bone: 1980 results for New York City 
and San Francisco, 7:23147 (EML—395) 
Scintiscanning 
Radioisotope diagnosis of bone diseases. Chapter 9, 7:23314 
BONNEVILLE POWER ADMINISTRATION 
Administrative Procedures 

Actions by the Bonneville Power Administration to implement 
the long-term contracting provisions of P.L. 96-501, 7:22109 
(EMD—81-140) 

Contracts 

Actions by the Bonneville Power Administration to implement 
the long-term contracting provisions of P.L. 96-501, 7:22109 
(EMD—81-140) 

BOREHOLES 
Extensometers 

Borehole extensometer (Engineering Materials), 7:23038 

(CAPE—2695) 
BORON 
Activation Analysis 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Accumulation 


Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Emission Spectroscopy 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


BRAZIL 
Land Use 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Surface Coating 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
BORON 10 TARGET 
Neutron Reactions 

INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

BORON 12 
Intermediate Structure 

To the study of resonance structure of neutron-nucleus 
interaction by the direct calculation of the effective 
hamiltonian resolvent and by modelling shifts and widths by 
the random matrix method, 7:23879 (INIS-SU—40) 

BORON ADDITIONS 
Physical Radiation Effects 
Positron lifetime study of gas bubbles, 7:22429 
BORON ALLOYS 
Crystal-Phase Transformations 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
Electron-Positron Collisions 
Positron annihilation in glassy alloys, 7:22579 
Magnetic Properties 

Electron microscopy of Co/Fe/B/Si amorphous alloys, 

7:22366 
Neutron Diffraction 

Neutron scattering study of the magnetic transition in (Ho/sub 

1-x/Er/sub x/)Rh,B, alloys, 7:22345 
Physical Radiation Effects 

Structural relaxation in FesNisoBao by means of neutron 

irradiation, 7:22363 
BOROSILICATE GLASS 
Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAIN 
See also CEREBRUM 
Enzyme Activity 

Enzyme activities of fish skeletal muscle and brain as 
influenced by depth of occurrence and habits of feeding and 
locomotion, 7:23249 

Sensitivity 

Genetic influence on brain catecholamines: high brain 
noradrenaline in salt-sensitive rats, 7:23238 

Methylmercury inhibition of rat brain muscarinic receptors, 
7:23496 

BRASS-ALPHA 
Positrons 

Two-dimensional angular correlation of annihilation radiation 

experiments, 7:23728 
BRASS-BETA 
Physical Radiation Effects 

Gamma radiation effect on order-disorder transformation 

temperature in B-brass type alloys, 7:22319 (INIS-SU—61) 
BRAYTON CYCLE POWER SYSTEMS 
Economics 

Combustion turbine as a co-generation prime mover, 7:21742 

(EPRI-EA—2084) 


Combustion turbine as a co-generation prime mover, 7:21742 
(EPRI-EA—2084) 
BRAZIL 
Land Use 
Food-fuel conflicts: the Brazil case, 7:21169 (CONF-810130— 
2) 
BREASTS 
See MAMMARY GLANDS 





BREEDER REACTORS 


See also FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Fuel Elements 
Nuclear breeder reactor fuel element with axial tandem 
stacking and getter (Patent), 7:21886 
BREEDING BLANKETS 
Heat Transfer 
LMFBR blanket assembly heat transfer and hydraulic test data 
evaluation, 7:21873 (IWGFR—29) 


Low-activation fusion-reactor design, 7:24007 (GA-A—16513) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS 
Additives 
Power plant ashes and their utilization. Part 6. Use in the 
production of bricks, 7:20784 (PB—81-248387) 
BRINES 
Reinjection 
Brine reinjection as a means of fluid disposal, 7:21606 
Solvent Properties 
Correlation of methane-brine solubility data, 7:21648 
Uses 
Saline water use and disposal opportunities, 7:23212 (NP— 
2901954) 
Water Treatment 
Zeta potential study of the water treatment of geothermal 
brines, 7:21630 (EGG-GTH—5673) 
BRITISH COLUMBIA 
Paper Industry 
Use of wood wastes for cogeneration in British Columbia's 
pulp and paper industry, 7:22071 (EPRI-EA—2084) 
BROMINATED AROMATIC HYDROCARBONS 
Chemical Reaction Kinetics 
Aliphatic and aromatic free-radical halogenations, 7:22725 
BROMINE 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
BROMINE 77 
Isotope Production 
Production and recovery of ”’Br at Los Alamos for nuclear 
medicine studies, 7:22755 
BROMINE 79 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
BROMINE 81 TARGET 
Neutrino Reactions 
Solar neutrino capture cross section for **Br, 7:23818 
BROMINE IONS 
Line Broadening 
Line shapes of lithium-like ions emitted from plasmas, 7:23980 
BROMINE OXIDES 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
BROMOURACILS 
Radiosensitivity Effects 
Photochemistry of 5-bromouracil and 5-iodouracil in DNA, 
7:23425 
BRONZE 
Materials Testing 
Ultra-high-vacuum tests and experience with a long-life, heavy- 
duty, oscillating rod end pivot for the movable ferrite 
shutters of the CERN antiproton accumulator, 7:22914 
(ESA-SP—158) 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
Polarized Beams 
Polarized proton acceleration program at the AGS, 7:22902 
(BNL—30370) 
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BUBBLE CHAMBERS 
Data Processing 
Data analysis for bubble chamber and hybrid systems, 7:22948 
(CERN—81-03) 
BUILDING MATERIALS 


See also BRICKS 
CEMENTS 
CONCRETES 


Chemical Analysis 
Determination of hazardousness of reuse products utilizing 
low-rank western coal fly ash/bottom ash. Final report, 
7:20759 (DOE/FC/10229—1) 
Decontamination 
Decontamination and protection, 7:22749 (AD—465306) 
Decontamination and protection, 7:22748 (AD—357965) 
BUILDINGS 


See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
GREENHOUSES 
HOSPITALS 


HOUSES 

OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 


Air Infiltration 
Air infiltration in buildings, 7:22189 
Energy Conservation 

Cogeneration: an appropriate technology for energy 
conservation, 7:22166 (EPRI-EA—2084) 

Legislation on the conservation of energy in buildings in the 
Federal Republic of Germany and Europe. Facts and 
backgrounds, 7:22190 

Energy Efficiency 

Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 

Energy Losses 
Loss of energy by wind (Sweden), 7:22155 (BFR-R—176-1980) 
Energy Models 

Building energy use model to predict retrofit saving potential, 

7:22159 (CONF-801076—7) 
Heat Losses 

Energy saving by the use of curtains and window sill, 7:22180 

(PB—81-247082) 
Heating 

Pre-project: energy out of liquid manure. Extraction of heat 
out of an aerobic, wet process of composting in order to 
heat two mansions, 7:21122 (STU—80-4784) 

Indoor Air Pollution 

Variations in radon working level with household conditions in 

a single family residence, 7:23126 
Information 


Energy: planning tools library, 7:22152 (NP—2901475) 
Energy: planning tools library, 7:22152 (NP—2901475) 


Building energy use model to predict retrofit saving potential, 
7:22159 (CONF-801076—7) 
Shading 
Energy saving by the use of curtains and window sill, 7:22180 
(PB—81-247082) 
Solar Air Conditioners 
Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 
Solar Air Conditioning 
Large active solar demonstration projects in New York State, 
7:21416 
Solar Heating Systems 
Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 
Solar Space Heating 
Large active solar demonstration projects in New York State, 
7:21416 
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Solar Water Heaters 
Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 
Solar Water Heating 
Large active solar demonstration projects in New York State, 
7:21416 
Thermal Energy Storage Equipment 
Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 
(DOE/ET/20111—1) 
Thermal Insulation 
Thermal insulation for buildings. 1970-June, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jun 
81, 7:22182 (PB—81-807463) 
Total Energy Systems 
Total energy systems for buildings. 1970-July, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jul 
81, 7:22183 (PB—81-807661) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNDLE DIVERTORS 
Magnetic Field Configurations 
Bundle divertor magnetics for ISX-B, ETF and reactors, 
7:24031 (JAERI-M—8971) 
Research Programs 
Bundle divertor research at ORNL, 7:24036 (JAERI-M—8971) 
BUNKER OILS 
See RESIDUAL FUELS 
BURNABLE POISONS 
Design 


Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report (PWR; BWR), 7:21940 (EPRI-NP— 
1974) 

Performance 

Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report (PWR; BWR), 7:21940 (EPRI-NP— 
1974) 

BURNERS 


See also FLUIDIZED-BED COMBUSTORS 
OIL BURNERS 


Design 
Performance characteristics of the solid fuels/sup tm/ 
gasification type burner, 7:20703 
Fuel Substitution 
Statistical analysis of burner settings: an overview, 7:20924 
(CONF-8110159—1) 
Performance 
Performance characteristics of the solid fuels/sup tm/ 
gasification type burner, 7:20703 
BUSES 
Gas Turbine Engines 
Gas turbine engines and transmissions for bus demonstration 
program, 7:22239 (DOE/CS/54867—T1) 
Transmissions 


Gas turbine engines and transmissions for bus demonstration 
program, 7:22239 (DOE/CS/54867—T1) 
BUTADIENE 
Chemical Reactions 
1-silacyclopent-3-en-1-ylidene, a cyclic silylene from the 
reactions of silicon atoms, and a silicon atom synthon, 
7:22692 
BUTANE 
Cracking 
Homogeneous alkane cracking: the route to quantitative 
description to very high conversion, 7:22720 
Pyrolysis 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 
BUTYL RADICALS 
Chemical Reaction Kinetics 
Role of polar effects and bond dissociation energies (BDE) in 
radical reactivities: the iodination of toluenes, 7:22726 
BWR TYPE REACTORS 


See also DODEWAARD REACTOR 
OKG-1 REACTOR 


PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 


Burnable Poisons 
Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report, 7:21940 (EPRI-NP—1974) 
Containment Systems 
Workshop on postaccident sampling. Final report, 7:21979 
(NSAC—18) 
Elements 


Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report, 7:21940 (EPRI-NP—1974) 

Fuel Assemblies 

Uncovery boiloff transients in a 3- x 3-rod bundle. Final report, 

7:21961 (EPRI-NP—2121) 
Fuel Cycle 

Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 

Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 

Fuel Eiement Failure 

Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 

Studsvik inter-ramp project. An international power ramp 
experimental study, 7:21791 (IWGFPT—5) 

Fuel Pins 

Measurements of wall pressure fluctuations on a cylinder in 
annular water flow with upstream disturbance. Part II. Flow 
spoilers, 7:21781 (DOE/ET/34209—17) 

Fuel-Cladding Interactions 

Influence of some fabrication parameters and operating 
conditions on the PCI failure occurrence in LWR fuel rods, 
7:21787 (IWGFPT—5) 

Power ramping/cycling experience and operational 
recommendations in KWU power plants, 7:21793 
(IWGFPT—S) 

Power ramp failures in water reactor fuel elements. Experience 
from power reactors, likely mechanisms and potential 
remedies, 7:21794 (IWGFPT—5) 

Heterogeneous Reactor Cores 

ARTS treatment of lattice heterogeneities, 7:21905 (IAEA- 

TECDOC—231) 
Loss of Coolant 

Uncovery boiloff transients in a 3- x 3-rod bundle. Final report, 

7:21961 (EPRI-NP—2121) 


Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Power-Cooling-Mismatch Accidents 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
Pressure Vessels 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
Reaction Kinetics 
LWR assembly reaction rate representation, 7:21784 (EPRI- 
NP—1098) 
Reactivity Insertions 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
Reactor Accidents 
Workshop on postaccident sampling. Final report, 7:21979 
(NSAC—18) 
Reactor 
Analysis of nuclear power reactor decommissioning costs. 
Summary report, 7:21779 (AIF/NESP—021) 
Kinetics 


Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 

Temperature effects in thermal reactor analysis, 7:21783 
(EPRI-NP—1098) 





Reactor Materials 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
Plant materials program. Progress report, June 1980-May 1981, 
7:21785 (EPRI-NP—2125-SR) 
Reactor Noise 
Application of noise-analysis methods to monitor stability of 
boiling water reactors, 7:21780 (CONF-8110107—2) 
Reactor Operation 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Reactor Protection Systems 
Design and hardware alternatives for a Safety-Parameter 
Display System, 7:21786 (EPRI-NSAC—34) 
Reactor Safety 
Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Reactor Stability 
Application of noise-analysis methods to monitor stability of 
boiling water reactors, 7:21780 (CONF-8110107—2) 


Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Risk Assessment 
Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Spent Fuel Elements 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 


Cc 


CACTACEAL 
See CACTI 
CACTI 
Succession 
Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 
Population Dynamics 
Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 
CADMIUM 
Absorption Spectroscopy 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Biological Accumulation 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Biological Effects 
In situ experimental method for toxicological studies on natural 
plankton communities, 7:23474 
Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH)2-Ds-induced CaBP synthesis, 
7:23505 
Stimulation of a Cd-binding protein, and inhibition of the 
vitamin D-dependent calcium-binding protein, by zinc or 
cadmium in organ-cultured embryonic chick duodenum, 
7:23468 
Chemical State 
Aquatic systems program, 7:23200 (SRO—819-12) 
Defects 


Defects in polycrystalline cadmium, 7:22408 
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Electron-Positron Collisions 
Phenomenological interpretation of positron lifetime and 
trapping effect in metals with the special reference to the 
state of hydrogen, 7:23716 
Temperature dependence of positron annihilation in a single 
crystal of cadmium, 7:22407 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Partition 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Root Absorption 
Plant uptake of toxic metals present in drilling fluids, 7:23438 
(CONF-800172—(Vol.1)) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Toxicity 
In situ experimental method for toxicological studies on natural 
plankton communities, 7:23474 
Voltametry 
Microprocessor controlled anodic stripping voltameter for 
trace metals analysis in water, 7:22625 (LBL—11990) 
CADMIUM 109 
Monitoring 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
CADMIUM ALLOYS 
Thermoelasticity 
Positron annihilation in the thermoelastic martensitic 
transformation, 7:22403 
CADMIUM COMPOUNDS 
Toxicity 
Interaction of cadmium and certain other metal ions with 
proteins and nucleic acids, 7:22643 
CADMIUM FLUORIDES 
Crystal Structure 
Positron annihilation in polycrystalline CaF2 and CdF2, 7:22585 
CADMIUM OXIDES 


Metal oxide decomposition in a horizontal-beam solar furnace, 
7:21410 
CADMIUM SELENIDE SOLAR CELLS 
Dielectric Materials 
Development of a cadmium selenide thin film solar cell, 
7:21288 (PB—81-226599) 
Development of a cadmium selenide thin-film solar celllle). 
Final report, 7:21290 (PB—81-229411) 
Electrical Properties 
Development of a cadmium selenide thin film solar cell, 
7:21288 (PB—81-226599) 
Fabrication 
Development of a cadmium selenide thin film solar cell, 
7:21288 (PB—81-226599) 
CADMIUM SULFIDE SOLAR CELLS 
Calibration 
Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TR—215-1379) 
Evaluation 
Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TR—215-1379) 
CADMIUM SULFIDES 
Crystal Defects 
Neutron radiation effects in cadmium sulfide, 7:22545 (INIS- 
SU—4) 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
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Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Effects 


Dynamic solute uptake in cultured tobacco cells, 7:23488 
Ecological Concentration 
Background levels of trace elements in forest ecosystems, 
7:23136 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
X-Ray Fluorescence Analysis 
Use of polarized x-rays for improved detection limits in energy 
dispersive x-ray spectrometry, 7:22631 (UCRL—85836- 


Resonances of the spherical nucleus form, 7:23812 (INIS-SU— 
40) 
CALCIUM 41 
Energy Levels 
Investigation of *°K and *'Ca by means of a four-crystal 
Compton polarimeter, 7:23814 
45 
Membrane 
Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH)2-Ds-induced CaBP synthesis, 
7:23505 
CALCIUM 47 
Homeostasis 
Effect of cholecalciferol and 1,25-dihydroxycholecalciferol on 
the intestinal absorption of zinc in the chick, 7:23463 
CALCIUM 48 TARGET 
Neutron Reactions 
Resonances of the spherical nucleus form, 7:23812 (INIS-SU— 
40) 
CALCIUM CARBONATES 
Low invasion fluids for pressuring coring. Final report, 7:20846 
(DOE/BC/00015—28) 
Electric Charges 
Fundamental study of a fabri: filter with corona precharger, 
7:22890 (EPRI-CS—2145-SR) 
Precipitation 
Brine treatment by seeded crystallization, 7:21649 
CALCIUM CHLORIDES 
Latent Heat Storage 
Longtime cycling test of a saltmelt heat store based on calcium 
chloride, 7:21999 (STU—79-6324) 
CALCIUM COMPOUNDS 
Electron Density 
Positron annihilation in ionic salts, 7:22583 
CALCIUM FLUORIDES 
Crystal Structure 
Positron annihilation in polycrystalline CaF, and CdF2, 7:22585 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 
CALCIUM IONS 
Electromagnetic Interactions 
Thermal aspects of electromagnetic field interactions with 
bound Calcium ions at the nerve cell surface, 7:23333 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 
CALCIUM OXIDES 
Catalytic Effects 
Novel approach to coal gasification using chemically 
incorporated catalysts (Phase II). Final report, May 1978- 
June 1981, 7:20630 (BMI—2088) 


Neutron Reactions 


Novel approach to coal gasification using chemically 
incorporated catalysts (Phase II). Appendix A-F. Final 
report, May 1978-June 1981, 7:20631 (BMI—2088-App.A-F) 

CALIFORNIA 


See also GEYSERS GEOTHERMAL FIELD 
IMPERIAL VALLEY 


Biomass 
California's biomass and its energy potential, 7:21238 
Electric Utilities 

Potential for cogeneration of heat and electricity in California 

industry, 7:22070 (EPRI-EA—2084) 
Energy Analysis 

Local energy initiatives: a second look. A survey of cities and 

counties, California 1981, 7:22125 (NP—2901956) 
Geochemical Surveys 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Bakersfield quadrangle, California, 7:20989 
(GIBX—419-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Goldfield quadrangle, California; Nevada, 7:20988 
(GJBX—418-81) 

Geophysical Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ukiah quadrangle, California. Final report, 7:20974 (GJBX— 
390-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Alturas quadrangle, California. Final report, 7:20976 
(GJBX—406-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Chico quadrangle, California. Final report, 7:20977 (GJBX— 
407-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Eureka quadrangle, California. Final report, 7:20979 
(GJBX—409-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Susanville q e, California. Final report, 7:20980 
(GJBX—410-81-Vol.1) 

Geothermal Exploration 
Search for hot water in California, 7:21591 
Geothermal Power Plants 

Impact of the corporate shift toward renewables on Southern 
California Edison's geothermal program, 7:21615 (EPRI- 
AP—2098) 

Geothermal Resources 

California Division of Mines and Geology: geothermal studies 
in Los Angeles County and in Calistoga, Napa County, 
California, 7:21532 (DOE/ID/12079—39) 

Industrial Plants 
Potential for cogeneration of heat and electricity in California 
industry, 7:22070 (EPRI-EA—2084) 
CALIFORNIUM 243 
Energy Levels 
Nuclear data sheets for A = 243, 7:23863 
Energy-Level Transitions 
Nuclear data sheets for A = 243, 7:23863 
CALIFORNIUM 245 
Energy Levels 
Nuclear data sheets for A = 245, 7:23864 
Energy-Level Transitions 
Nuclear data sheets for A = 245, 7:23864 
CALIFORNIUM 247 
Energy Levels 
Nuclear data sheets for A = 247, 7:23865 
Energy-Level Transitions 
Nuclear data sheets for A = 247, 7:23865 
CALIFORNIUM 252 TARGET 
Neutron Reactions 

Measurement of the average number of prompt neutrons 
emitted per fission of 7°°U relative to **Cf for the energy 
region 500 eV to 10 MeV and below 0.3 eV, 7:23862 
(ORNL/TM—7988) 

CALORIMETERS 
Calorimeter for in core measurements, 7:21947 (INIS-SU—39) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 





CAMAC SYSTEM 
Data Acquisition 


CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
Data Acquisition 
Practical data-acquisition problems in large high-energy 
physics experiments, 7:22950 (CERN—81-03) 
Interfaces 


Equipment 
CAMAPPLE circuits (Engineering Materials), 7:22937 
(CAPE—2739) 
CAMERA TUBES 


Streak tube development, 7:23060 (EGG—1183-1783) 


Fabrication 

Streak tube development, 7:23060 (EGG—1183-1783) 
CAMERAS 
See also GAMMA CAMERAS 
Soft x-ray streak camera (Engineering Materials), 7:24000 
(CAPE—2708) 

Laser Radiation 

Laser scanning camera, 7:21831 


Positron annihilation studies of defects in molecular crystals. 
Camphene and succinonitrile, 7:22588 
CANADA 
See also BRITISH COLUMBIA 

Biomass 

Biomass energy in Canada, 7:21236 
Coal Gasification Plants 

Gasification of coal in a spouted bed, 7:20701 
Energy Policy 

Energy demand: examining the range of available options, 
7:22087 (AECL—6958) 

Need for energy, 7:22095 (AECL—6958) 

Some comments on energy issues, the demand for electricity, 
and the role of nuclear power, 7:22094 (AECL—6958) 

Methanol Fuels 

Canadian alcohol fuel investment prospects, 7:21131 (CONF- 

7910240—) 
Petroleum Industry 

Petro-Canada: the national oil company as a tool of Canadian 

energy policy, 7:20888 (EMD—82-5) 
Radioactive Waste Disposal 

Canadian nuclear fuel waste disposal program - with emphasis 
on environmental assessment, 7:21075 (AECL—6958) 

Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 

Radioactive Waste Management 

Session II-L. International waste management, 7:21033 

(DOE/NWTS—15) 
Radioactive Waste Processing 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
Research Programs 
Biomass energy in Canada, 7:21236 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also GENTILLY REACTOR 
Fuel Element Failure 

Improved CANDU fuel performance. A summary of previous 

AECL publications, 7:21863 (IWGFPT—5) 
Interactions 

Improved CANDU fuel performance. A summary of previous 
AECL publications, 7:21863 (IWGFPT—5) 

Power ramp failures in water reactor fuel elements. Experience 
from power reactors, likely mechanisms and potential 
remedies, 7:21794 (IWGFPT—5) 

Heat Exchangers 

Engineering research in nuclear components, pt. 1. Vibration 
— wear of heat exchangers, 7:21861 (INIS-mf— 

Major heat exchanger performance in Ontario Hydro-operated 
CANDU nuclear generating stations, 7:21860 (INIS-mf— 
6612) 
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Reactor Components 
AECL research and development in piping system 
nondestructive testing, 7:21926 
Reactor Physics 
Neutron cross-section libraries in the AMPX master interface 
format for thermal and fast reactors, 7:23910 
(ORNL/CSD/TM—164) 
CAPACITORS 


Application of perfluorocarbons as impregnants for plastic film 
capacitors, 7:22872 (SAND—80-2489C) 
Fabrication 
Application of perfluorocarbons as impregnants for plastic film 
capacitors, 7:22872 (SAND—80-2489C) 
Performance 
Application of perfluorocarbons as impregnants for plastic film 
capacitors, 7:22872 (SAND—80-2489C) 
CARBENES 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
Chemical Reaction Kinetics 
Molecular distortions and organic reactivity: additions, 
cycloadditions, and free radical reactions, 7:22718 
CARBIDES 
Bonding 
Spreading and reactions of molten metals on and with 
cemented carbides, 7:22494 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
GRAPHITE 
PYROLYTIC CARBON 
Advanced solar collector concepts using carbon, 7:21487 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Baking 
Baking of carbon blocks in pressurized molten metal, 7:20728 
Biological Accumulation 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
ion 
Effect of composition on the characteristics of calcined 
petroleum coke-pelletised carbon black-coal tar pitch based 
carbon mixes, 7:22564 
Catalyst Supports 
Bridged ferrocenes. VI. Hydrogenation with Pd/C catalyst, 
7:21129 
Environmental Transport 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
Fracture Properties 
Thermal shock resistance and fracture toughness during the 
graphitizing process of carbon, 7:20737 
tion 


Surface structures in carbons from petroleum and botanical 
sources, caused by gasification, 7:20894 
Graphitization 
Thermal shock resistance and fracture toughness during the 
graphitizing process of carbon, 7:20737 
Gravimetric Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Hydrogenation 
Hydrogenation of carbon to methane in the presence of iron at 
low temperature, 7:21127 
Ton Collisions 
Calculated trapping curves of D in C and Si, 7:23679 (IPP—9- 
23) 
Isotropy 
Baking of carbon blocks in pressurized molten metal, 7:20728 
Removal 
Raw and spent shale for the treatment of oil shale process 
waters, 7:20950 (LBL—11990) 
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Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 
Sorptive Properties 
Adsorption isotherms of gases on carbon molecular sieves at 
pressures up to 130 bar, 7:22672 
Surface Coating 
Low temperature carbon-coating, 7:22567 
Surface Properties 
Surface structures in carbons from petroleum and botanical 
sources, caused by gasification, 7:20894 
Texture 
Carbon structures and microtextures, 7:20727 
Thermal Shock 
Thermal shock resistance and fracture toughness during the 
graphitizing process of carbon, 7:20737 
Thermodynamic Activity 
Investigation of reaction equilibrium in reactor materials by 
EMF methods, 7:22734 
Toxicity 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
Uses 
Effect of composition on the characteristics of calcined 
petroleum coke-pelletised carbon black-coal tar pitch based 
carbon mixes, 7:22564 
CARBON 12 
Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
Spectroscopy 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
CARBON 12 BEAMS 
Energy Losses 
Deposited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 
CARBON 12 REACTIONS 


%2C+C reaction cross section between 70 and 290 MeV 
obtained from elastic scattering, 7:23805 
Transfer Reactions 
Light particle emission in “*N + ™C, 7:23801 (CENBG— 
8110) 
CARBON 12 TARGET 
Carbon 12 Reactions 
12C+C reaction cross section between 70 and 290 MeV 
obtained from elastic scattering, 7:23805 
Helium 3 Reactions 
Study of nuclear structure by two-nucleon transfer reactions in 
coupled-channel formalism, 7:23807 (OUP—81-09) 
Neutron Reactions 
To the study of resonance structure of neutron-nucleus 
interaction by the direct calculation of the effective 
hamiltonian resolvent and by modelling shifts and widths by 
the random matrix method, 7:23879 (INIS-SU—40) 
CARBON 13 
Chemical Shift 
Structures of titanacyclob 
Isotope Effects 
Correlation of carboxyl carbon titration shifts and pK values, 
7:22727 





, 7:22693 


Separation 

Carbon-13 enrichment by IR multiphoton chemistry of CF;Cl- 
effect of laser frequency, fluence, and substrate pressure on 
selectivity, 7:22687 (INIS-mf—6693) 

CARBON 14 
Isotope Ratio 

Radioisotope detection with the Argonne FN tandem 

accelerator, 7:22683 


Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
Translocation 
Translocation and redistribution of '*CO2-photosynthates 
assimilated in winter leaves in the young tea plant, 7:23283 


Translocation and redistribution of '*CO, photosynthates 
— in early spring leaves in the young tea plant, 
7:23284 

CARBON ADDITIONS 
Thermodynamic Activity 

Importance of ternary terms in the representation of the 
thermodynamics of carbon dissolved in austenitic Fe-Ni 
alloys, 7:22393 

CARBON BLACK 
Fillers 

Effect of composition on the characteristics of calcined 
petroleum coke-pelletised carbon black-coal tar pitch based 
carbon mixes, 7:22564 

CARBON CYCLE 
Standardized Terminology 

Carbon dioxide thesaurus: a comprehensive list of terms in use 

in the CO; field, 7:20789 (DOE/TIC—11602) 
CARBON DIOXIDE 
Atom-Molecule Collisions 

Comparative study of classical and quantal approaches to 
thermal and diffusive transport in a dilute atom-diatom 
binary mixture, 7:23683 (IS-T—955) 

Biological Effects 

Carbonic anhydrase levels and internal lacunar CO. 

concentrations in aquatic macrophytes, 7:23489 


Electron-spectroscopy studies of clean thorium and uranium 
surfaces. Chemisorption and initial stages of reaction with 
Oz, CO, and COs, 7:22344 

Environmental Effects 

Effects of carbon dioxide buildup in the atmosphere, 7:23098 

(GPO—62-841) 
Environmental Impacts 

Understanding why models agree (or disagree), 7:23075 

(UCRL—86981) 
Metabolism 

Photorespiration and internal recycling of CO, in the 
submersed angiosperm Scirpus subterminalis, 7:23286 

Translocation and redistribution of '*CO.-photosynthates 
assimilated in winter leaves in the young tea plant, 7:23283 

Translocation and redistribution of ‘*CO, photosynthates 
assimilated in early spring leaves in the young tea plant, 
7:23284 

Ozone 

Geophysical monitoring for climatic change. Number 8. 

Summary report 1979, 7:23073 (PB—81-233355) 
Standardized Terminology 

Carbon dioxide thesaurus: a comprehensive list of terms in use 

in the CO field, 7:20789 (DOE/TIC—11602) 
CARBON DIOXIDE INJECTION 
Site Selection 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and Sweetgrass arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 





CARBON DIOXIDE LASERS 
Cathodes 


CARBON DIOXIDE LASERS 
Cathodes 
Investigation of cold cathodes for long life CO, waveguide 
lasers, 7:22823 (AD-A—103207/7) 
Chemical Analysis 
Laser-based instrumentation for detection of chemical-warfare 
agents, 7:22829 (LA-UR—81-3364) 


Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 2, 1 June 1979-31 
May 1980, 7:22815 (AD-A—093507) 

Waveguide lasers, 7:22837 

Military Equipment 

Laser-based instrumentation for detection of chemical-warfare 

agents, 7:22829 (LA-UR—81-3364) 


Operation of a transversely excited waveguide CO; laser, 

7:22838 
Performance 

Operation of a transversely excited waveguide COs laser, 
7:22838 

Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 1, 1 June 1978-31 
May 1979, 7:22814 (AD-A—093489) 

Submillimeter laser and Fabry-Perot spectroscopy using 
metallic mesh. Annual technical report No. 2, H June 1979-31 
May 1980, 7:22815 (AD-A—093507) 

Power Amplifiers 
High power gas laser amplifier (Patent), 7:22832 
Research 


Programs 
TROJAN high power CO; laser system, 7:24089 


Optogalvanic laser stabilisation, 7:22839 
Uses 
Laser-based instrumentation for detection of chemical-warfare 
agents, 7:22829 (LA-UR—81-3364) 
Waveguides 
Waveguide lasers, 7:22837 
CARBON FIBERS 
Electric Conductivity 
Solvated graphite salts. Preparation, electronic conductivity 
and structure, 7:22733 


Electrochemical behaviour of carbon fibres in various 
mediums, 7:22558 
Microstructure 
Structure in carbons and carbon composites as studied by 
etching with chromic acid, 7:20895 
CARBON FLUORIDES 
Dielectric Properties 
Ternary gas mixtures for high-voltage industrial insulation, 
7:21761 (CONF-8110129—1) 
Positronium 
Electric field effect on positronium formation in various 
organic mixtures, 7:23703 
CARBON IONS 
Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
CARBON MONOXIDE 
Absorption Spectroscopy 
Temperature-compensated high-resolution infrared absorption 
spectroscopy: application to carbon monoxide. Final report 
October 1978-June 1979, 7:22599 (AD-A—094004) 
Air Pollution Abatement 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Chemical Activation 
Activation of carbon monoxide by carbon and oxygen 
coordination: Lewis acid and proton induced reduction of 
carbon monoxide, 7:22698 
Catalytic activation of carbon monoxide, 7:22661 
Experimental and theoretical studies of mechanisms in the 
homogeneous catalytic activation of carbon monoxide, 
7:22699 
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Unusual carbon monoxide activation, reduction, and 
homologation reactions of 5f-element organometallics: the 
chemistry of carbene-like dihaptoacyls, 7:22701 

Chemical Reaction Kinetics 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
Reactions 


Electrochemical conversion of carbon monoxide under 
pressure. S' 1. Period covered: July 1, 1977-July 31, 1978, 
7:22729 (BF-R—63.430-1) 

Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 


Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 

Electron-spectroscopy studies of clean thorium and uranium 
surfaces. Chemisorption and initial stages of reaction with 
Oz, CO, and COz, 7:22344 

Energy-Level Transitions 

Radiative lifetimes of excited electronic states in molecular 

ions, 7:23691 


Catalytic activation of carbon monoxide, 7:22661 
Experimental and theoretical studies of mechanisms in the 
homogeneous catalytic activation of carbon monoxide, 

7:22699 
Infrared Radiation 
Lunar occultation observations of millimeter CO emission in 
$255, 7:23595 
Ton-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 
Meetings 
Catalytic activation of carbon monoxide, 7:22661 
Methanation 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 
Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)2Re[(CsHs)2ZrCHs]}(OCHCHs), 7:22700 
Hydrocarbon formation on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 
Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 
Hydrogenation of carbon monoxide to methanol and ethylene 
glycol by homogeneous ruthenium catalysts, 7:22709 
Reactions of (eta-CsHs)2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Microwave Radiation 
Detection of submillimeter lines of CO (0.65 mm) and HzO 
(0.79 mm), 7:23591 
Reduction 
Activation of carbon monoxide by carbon and oxygen 
coordination: Lewis acid and proton induced reduction of 
carbon monoxide, 7:22698 
Aspects of homogeneous carbon monoxide fixation: selective 
conversion of carbonyl ligands on (etas-CsHs)Fe(CO)s* t Ca 
organic compounds, 7:20706 
Catalytic activation of carbon monoxide, 7:22661 
Electrophile-induced disproportionation of the neutral formyl 
(eta~CsH;)Re(NO)(PPhs)(CHO): isolation and properties of 
the rhenium methylidene [(eta~-C; Hs)Re(NO)(PPhs)(CH2) 
]* PFe~, 7:22707 
Reactions of (eta-CsHs)zNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Unusual carbon monoxide activation, reduction, and 
homologation reactions of 5f-element organometallics: the 
chemistry of carbene-like dihaptoacyls, 7:22701 
Ultralow Temperature 
In search of < approximately 5 K galactic molecular gas, 
7:23613 
CARBON OXIDES 


See also CARBON DIOXIDE 
CARBON MONOXIDE 
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Production 
Riser cracking of coal to methane, chemicals, and liquid fuels, 
7:20700 
CARBON STEELS 
See also STEEL-ASTM-AS33-B 
Embrittlement 
Embrittlement of plateformed SA515 Gr. 70 fusion welded 
pipes for high temperature service, 7:22386 


Plant materials program. Progress report, June 1980-May 1981, 
7:21785 (EPRI-NP—2125-SR) 
Fracture Properties 
Microstructure and fracture of Duplex steels, 7:22360 
Heat Treatments 
Embrittlement of plateformed SA515 Gr. 70 fusion welded 
pipes for high temperature service, 7:22386 


Microstructure and fracture of Duplex steels, 7:22360 
Stress Corrosion 


Plant materials pro . Progress report, June 1980-May 1981, 


gram 
7:21785 (EPRI-NP—2125-SR) 


Properties 
Law of mixtures in dual-phase steels (Ferrite-martensite), 
7:22371 


Electric field effect on positronium formation in various 
organic mixtures, 7:23703 
CARBON TETRACHLORIDE 


Project AIRSTREAM: trace gases in the stratosphere, 7:23082 
(EML—395) 
Positronium 
Electric field effect on positronium formation in various 
organic mixtures, 7:23703 
CARBONACEOUS MATERIALS 
See also COAL 
Carbonization 
Carbon structures and microtextures, 7:20727 


Role of carbonaceous surfaces catalyzing the NO-reduction by 
ammonia, 7:22674 
Cross-Linking 
Effect of oxidation on carbonization, 7:20716 
Electron Diffraction 
Heat-treatment of mesophase after grinding. Formation of a 
partially graphitizing carbon, 7:20713 


Carbon structures and microtextures, 7:20727 
Grinding 
Heat-treatment of mesophase after grinding. Formation of a 
partially graphitizing carbon, 7:20713 


Effect of oxidation on carbonization, 7:20716 
Phase Transformations 
Factors controlling the thermal stability and liquid crystal 
forming tendencies of carbonaceous materials, 7:20751 
Sorptive Properties 
Specific surfaces of carbonaceous sorbents, 7:20739 
Stability 
Factors controlling the thermal stability and liquid crystal 
forming tendencies of carbonaceous materials, 7:20751 
Surface Area 
Specific surfaces of carbonaceous sorbents, 7:20739 
CARBONATE ROCKS 


See also DOLOMITE 
LIMESTONE 


Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 


CARBONYLS 
Synthesis 


Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and Sweetgrass arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 

CARBONIC ANHYDRASE 
Enzyme Activity 

Carbonic anhydrase levels and internal lacunar CO, 

concentrations in aquatic macrophytes, 7:23489 
CARBONIZATION 
Additives 

1H NMR study of hydrogen donor properties of pitch. CO- 
carbonizations with coal, hydrogenated anthracene oil and 
anthracene: Optical textures of cokes, 7:20718 

Effect of alkali on the devolatilization of carbonaceous 
materials. Pt. 2. Effect of species of carbonaceous materials 
and alkalies, 7:20714 

Effect of alkali on the devolatilization of carbonaceous 
materials. Pt. 1. Reaction using NaOH and 3.5- 
dimethylphenol-formaldehyde resin, 7:20715 

CARBONYLS 
Catalytic Effects 

Chemistry of the water gas shift reaction catalyzed by rhodium 
complexes, 7:22702 

Experimental and theoretical studies of mechanisms in the 
homogeneous catalytic activation of carbon monoxide, 
7:22699 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)zRe[(CsHs)2ZrCHs}(OCHCHs), 7:22700 

Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 

Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 

Hydrogenation of carbon monoxide to methanol and ethylene 
glycol by homogeneous ruthenium catalysts, 7:22709 

Importance of reactions of oxygen bases with metal carbonyl 
derivatives in catalysis: homogeneous catalysis of the water 
gas shift reaction, 7:22704 

Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 

Reactions of (eta~-CsHs)2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 

Syngas homologation of aliphatic carboxylic acids, 7:22710 

Water gas shift reaction as catalyzed by ruthenium carbonyl in 
acidic solutions, 7:22703 

Chemical Reaction Kinetics 

Formation of hydrocarbons by hydridic reduction of carbon 

monoxide on Cp2Fe2(CO)s, 7:22713 
Comparative Evaluations 

Reactions of (eta~-CsHs)2NbHs with metal carbonyls: selective 

reduction of carbon monoxide to ethane, 7:22712 
Crystal Structure 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)pRe[(CsHs)2ZrCHs ](OCHCHs), 7:22700 

Compounds 


Aspects of homogeneous carbon monoxide fixation: selective 
conversion of carbonyl ligands on (etas-C;Hs)Fe(CO)s* t C2 
organic compounds, 7:20706 

Synthesis 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)2Re[(Cs Hs)2ZrCHs]}(OCHCHs), 7:22700 
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CARBONYLS 
Synthesis 


Hydrocarbon formation on polymer-supported eta®- 
cyclopentadieny! cobalt, 7:20704 
CARBOXYLIC ACIDS 


See also AMINO ACIDS 
BILE ACIDS 


Effects 
Hydrogenation of carbon monoxide to methanol and ethylene 
glycol by homogeneous ruthenium catalysts, 7:22709 
Chemical Reaction Kinetics 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
Gas Chromatography 
Identification of carboxylic acids in oil shale process waters, 
7:20948 (LBL—11990) 
Mass Spectroscopy 
Identification of carboxylic acids in oil shale process waters, 
7:20948 (LBL—11990) 
Titration 
Correlation of carboxyl carbon titration shifts and pK values, 
7:22727 
CARBURIZATION 
Controlled A 
Demonstration of a nitrogen-based carburizing atmosphere. 
Final report, 7:22215 (DOE/CS/40234—T2) 
CARBYNES 
Chemical Reaction Kinetics 
Gas phase chemistry of carbynes, 7:22722 
CARCINOGENESIS 
Biological Models 
Specificity and mechanism(s) of promoter inhibitors in 
multistage promotion, 7:23442 (CONF-8010220—4) 
Hydroxy! Radicals 
Uric acid provides an antioxidant defense in humans against 
oxidant- and radical-caused aging and cancer: a hypothesis, 
7:23323 
Inhibition 
Manganese inhibition of sarcoma induction by benzo[a]pyrene 
in rats, 7:23464 
Risk Assessment 
Multimedia human exposure and carcinogenic risk assessment 
for environmental PAH, 7:23469 
CARCINOGENS 
Air Pollution Control 
EPA's air toxics control program, 7:22025 (EPRI-EA—2064) 


Cytogenetic studies in animals, 7:23441 (CONF-811156—1) 
Specificity and mechanism(s) of promoter inhibitors in 
multistage promotion, 7:23442 (CONF-8010220—4) 
Dose-Response Relationships 
Water-quality criteria: methodology and applications, 7:22023 
(EPRI-EA—2064) 
Environmental Policy 
Uses of risk assessment in regulatory decisions, 7:22022 (EPRI- 
EA—2064) 
Genetic Effects 
DNA repair in V-79 cells treated with combinations of 
physical and chemical carcinogens, 7:23499 
Monitoring 
Water-quality criteria: methodology and applications, 7:22023 
(EPRI-EA—2064) 
Mutagen Screening 
Cytogenetic studies in animals, 7:23441 (CONF-811156—1) 
Risk Assessment 


Uses of risk assessment in regulatory decisions, 7:22022 (EPRI- 
EA—2064) 
CARCINOMAS 
Immunity 
Cross-immunity among mammary carcinomas in C3H/HE 
mice immunized with gamma-irradiated tumor cells, 7:23414 
Mitotic Index 
Morphological expression of radiation pathomorphosis of 
collum carcinoma, 7:23301 
Radioinduction 
Synergistic interactions of various doses of diethylstilbestrol 
= i irradiation on mammary neoplasia in female ACI rats, 


ry 
Morphological expression of radiation pathomorphosis of 
collum carcinoma, 7:23301 
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CARDIOVASCULAR SYSTEM 


See also BLOOD VESSELS 
HEART 


Physiology 
Cardiovascular response of rats exposed to 60-Hz electric 
fields, 7:23508 
CARIBOU 
See DEER 
CASSAVA 
Production 
Food-fuel conflicts: the Brazil case, 7:21169 (CONF-810130— 
2) 
CASTLE PROJECT 
Base surge measurements by photography, 7:23043 (AD— 
361766) 
Distribution and intensity of fallout. Final report, 7:23117 
(AD—361836) 
Effects of nuclear detonations on the ionosphere, 7:23628 
(AD—361772) 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:23041 (AD—338333) 
Test of interim IBDA procedures. Report for March-May 
1954, 7:23044 (AD—361832) 
Measuring Instruments 
Instrumentation for Projects 1.2a, 1.3, and 1.7, 7:23045 (AD— 
361922) 
CATALYST SUPPORTS 
Fabrication 
Coated woven materials and method of preparation (Patent), 
7:22349 
CATALYSTS 
See also ELECTROCATALYSTS 
Mixing 
Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, January 1-March 31, 
1980, 7:20675 (LA—9031-PR) 
Synthesis 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 
Hydrocarbon formation on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 
CATALYTIC CONVERTERS 
Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 
Performance Testing 
Cyclic compression, combustion and expansion of a fuel and 
air mixture in a cylinder containing a catalyst, 7:22271 (PB— 
81-232480) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATARACTS 
Morphology 
Morphological changes in the cataract: the ultrastructure of 
human lens opacities, localized by cooperative cataract 
research group procedures, 7:23322 
CATHODE RAY TUBES 


Design 
Advanced CRT development, 7:23062 (EGG—1183-1783) 
CRT development, 7:22869 (EGG—1183-1783) 
Performance 
Advanced CRT development, 7:23062 (EGG—1183-1783) 
CRT development, 7:22869 (EGG—1183-1783) 
CATHODES 
See also PHOTOCATHODES 
Service Life 
Investigation of cold cathodes for long life CO. waveguide 
lasers, 7:22823 (AD-A—103207/7) 
CATION EXCHANGE CAPACITY 
See CATIONS 
ION EXCHANGE 
CATIONS 
Chemical 
Interaction of cadmium and certain other metal ions with 
proteins and nucleic acids, 7:22643 
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Configuration Interaction 
Interaction of cadmium and certain other metal ions with 
proteins and nucleic acids, 7:22643 
Interaction of divalent cations and proteins with phospholipid 
vesicles, 7:23254 


Spin Exchange 
Interaction of divalent cations and proteins with phospholipid 
vesicles, 7:23254 
CAVITY RECEIVERS 
Bench-Scale Experiments 
i in testing solar receivers, 7:21342 (STTFUA— 
81/11) 


Systems 
Advanced solar receivers: high temperature steam loop 
experiments, 7:21507 
Codes 


Cavity radiation model for solar central receivers, 7:21355 
Computerized Simulation 
Cavity radiation model for solar central receivers, 7:21355 
Radiant Heat Transfer 
Cavity radiation model for solar central receivers, 7:21355 
Testing 
Advanced solar receivers: high temperature steam loop 
experiments, 7:21507 
Experience in testing solar receivers, 7:21342 (STTFUA— 
81/11) 
CAVITY RESONATORS 
Calculation of resonator decelerating structures for 
accelerating HF voltage sources, 7:22915 (INIS-SU—52) 


Computer Calculations 

SUPERFISH: a status report, 7:22930 (LA-UR—81-3054) 
Electromagnetic Fields 

SUPERFISH: a status report, 7:22930 (LA-UR—81-3054) 
Tuning 


5 MeV resonator electron linac accelerating structure, 7:22897 
(INIS-SU—67) 


See CHARGE-COUPLED DEVICES 
CELL CULTURES 
See also SYNCHRONOUS CULTURES 
Mutagen Screening 
Quantitative mutagenesis and mutagen screening with Chinese 
hamster ovary cells, 7:23476 


Mutagenicity testing in mammalian cells. II. Validation of 
multiple drug-resistance markers having practical application 
for screening potential mutagens, 7:23274 
Sensitivity 
Toxicity and mutagenicity of sodium azide in mammalian cell 
cultures, 7:23495 
CELL CYCLE 
Cell Flow Systems 
Low resolution image analysis of spheres and Chinese hamster 
cells in a flow cytometer/cell sorter, 7:23270 
Mathematical Models 
Radiotoxicity of incorporated [* H]thymidine as studied by 
autoradiography and flow cytometry. Consequences for the 
interpretation of FLM data, 7:23393 
CELL FLOW SYSTEMS 
Design 


Mi 


Livermore flow cytometer, 7:23258 (UCID—19260) 
Resolution 


Low resolution image analysis of spheres and Chinese hamster 
cells in a flow cytometer/cell sorter, 7:23270 
CELL MEMBRANES 
Electric Potential 
Effect of membrane potential on Na* -dependent sugar 
transport by ATP-depleted intestinal cells, 7:23239 
CELL PROLIFERATION 
Inhibition 
Natural regulatory cells in murine bone marrow: inhibition of 
in vitro proliferative and cytotoxic responses to alloantigens, 
7:23265 
Measuring Methods 
Potential pitfalls of [*H]thymidine techniques to measure cell 
proliferation, 7:23282 


CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE 
Low invasion fluids for pressuring coring. Final report 
(Hydroxyethylcellulose polymer), 7:20846 
(DOE/BC/00015—28) 
Bioconversion 
Cellulosic conversion, 7:21233 
Enzymatic Hydrolysis 
Utilization of agricultural wastes as energy sources: enzymatic 
hydrolysis of cellulose to glucose, 7:21270 
Fermentation 
Alcoholic fermentation improvement of the technology based 
on physiological phenomena, 7:21269 
Programs 


Cellulosic conversion, 7:21233 
CEMENT INDUSTRY 
Energy Conservation 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Waste Product Utilization 
Deposit-free, low-emission removal of liquids and pasty wastes 
with combustible substances. Phase I-study, 7:22228 
CEMENTS 
Chemical Analysis 
Determination of hazardousness of reuse products utilizing 
low-rank western coal fly ash/bottom ash. Final report, 
7:20759 (DOE/FC/10229—1) 


Rheological characterization of cementitious grouts used to 
dispose of intermediate-level radioactive waste by 
hydrofracturing at Oak Ridge National Laboratory, 7:21022 
(CONF-811122—40) 

CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Solar Ponds 
Solar ponds applied to district heating and cooling, 7:21457 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Biological Radiation Effects 

Procedures to minimize diagnostic x-ray exposure of the 

human embryo and fetus, 7:23353 (FDA—81-8178) 
Delayed Radiation Effects 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
RECEIVER TEST FACILITY 
Solar thermal test facilities and Users Association, 7:21360 
Heliostats 
Heliostat operation at the central receiver test facility (1978- 
1980), 7:21478 (STTFUA—81/11) 
CENTRAL RECEIVERS 
Control Systems 
Signal voter (Patent), 7:21347 
Convection 

Modeling requirements for determinations of convective losses 

from solar receivers, 7:21508 


Liquid sodium receiver test, 7:21343 (STTFUA—81/11) 

Solar facilities design integration submitted of receiver 
subsystem fabrication g Materials) (Barstow solar 
pilot plant), 7:21368 (CAPE_2709) 

Economics 

Solar central receivers: the technology, industry, markets, and 

economics, 7:21154 (DOE/SF/11436—2) 
Federal Assistance Programs 

Solar central receivers: the technology, industry, markets, and 

economics, 7:21154 (DOE/SF/11436—2) 





Modeling requirements for determinations of convective losses 
from solar receivers, 7:21508 
Heat Pipes 
Heat pipe receiver, 7:21344 (STTFUA—81/11) 
Testing of a heat pipe central receiver module at the advanced 
components test facility, 7:21364 
Market 
Solar central receivers: the technology, industry, markets, and 
economics, 7:21154 (DOE/SF/11436—2) 
Technology Assessment 
Solar central receivers: the technology, industry, markets, and 
economics, 7:21154 (DOE/SF/11436—2) 
Temperature Control 
Signal voter (Patent), 7:21347 
Testing 


Liquid sodium receiver test, 7:21343 (STTFUA—81/11) 

Testing of water/steam central receivers, 7:21341 (STTFUA— 
81/11) 

Testing of a heat pipe central receiver module at the advanced 
components test facility, 7:21364 

CERAMICS 
Adhesion 

Use of a flame-sprayed undercoat to improve the adherence of 
SiO.-Al,Os; dental ceramics on Ni-Cr and Co-Cr alloys, 
7:22493 

Work of adhesion measurements by a periodic cracking 
technique, 7:22504 


Bonding 
Adhesion of plasma sprayed ceramic coatings to metals, 
7:22502 
Solid state metal-ceramic reaction bonding, 7:22496 
Spreading and reactions of molten metals on and with 
cemented carbides, 7:22494 
Use of a flame-sprayed undercoat to improve the adherence of 
SiO.-AkOs dental ceramics on Ni-Cr and Co-Cr alloys, 
7:22493 
Cracks 
Observations on the sub-critical growth and healing of 
microcracks in brittle ceramics, 7:22481 
Creep 
Elastic creep of brittle ceramics with special reference to creep 
by crack growth in aluminum oxide, 7:22477 


Crystallization behavior of nuclear waste forms, 7:21063 (PNL- 
SA—9591) 
Defects 
Nature and role of surface charge in ceramics, 7:23928 
Electric Conductivity 
Improved electrical characterization of ceramic oxides bulk vs 
interface effects, 7:22520 
Electron Microscopy 
Electron microscopy of barium bismuth titanate multilayer 
ceramics, 7:22487 
Grain Boundaries 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics, 7:22473 
Heat Transfer 
Heat transfer in soil and rock in construction materials and 
fluids, 7:22847 (BFR-R—148-1980) 


Chemical aspects of equilibrium segregation to ceramic 
interfaces, 7:22521 

Contact stress and coefficient of friction effects on ceramic 
interfaces, 7:22506 

Interfaces between metals and ceramics, 7:23930 

Interfacial energetics in metal-metal, metal-ceramic, metal- 
semiconductor, and related solid-solid and liquid-solid 
systems, 7:23931 

— phenomena during chemical vapor deposition, 


Microstructure and mechanical properties of metal-to-ceramic 
and ceramic-to-ceramic joints, 7:22503 
Study of solid metal/ceramic reactions, 7:22495 


Leaching behavior of glass ceramic nuclear waste forms, 
7:21062 (PNL—4022) 
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Magnetic Susceptibility 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe.O, and ferroelectric PZT ceramics, 7:22473 
Mechanical 
Contact stress and coefficient of friction effects on ceramic 
interfaces, 7:22506 
Physical Radiation Effects 
Radiation damage on low Z ceramics of the first wall in near- 
term fusion reactors, 7:24022 (JAERI-M—8971) 
Stresses 
Redistribution of stresses during creep-bending of grain- 
boundary sliding materials, 7:22476 
Surface Properties 
Use of photoemission with synchrotron radiation to probe 
surfaces on an atomic scale, 7:23929 
Wettability 
Wetting of AlzOs-Cr2Os solid solutions by molten copper and 
iron, 7:22489 
CERAMICS INDUSTRY 
Energy Conservation 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
CEREBRUM 
Metabolism 
Regional cerebral glucose metabolism in aging and senile 
dementia as determined by 18F-deoxyglucose and positron 
emission tomography, 7:23279 (BNL—30225) 
CERIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
CERIUM 144 
Adsorption 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
Gamma Spectroscopy 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 
Radiation Monitoring 
Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 
CERIUM ALLOYS 
Crystal Lattices 
Search for internal distortion in CeBi, 7:22395 
CERIUM-GAMMA 
Vacancies 
Vacancy formation enthalpy in y cerium from positron 
annihilation, 7:22451 
CERN CESAR 
(CERN Electron Storage and Accumulation Ring.) 
Machine Parts 
Ultra-high-vacuum tests and experience with a long-life, heavy- 
duty, oscillating rod end pivot for the movable ferrite 
shutters of the CERN antiproton accumulator, 7:22914 
(ESA-SP—158) 
CERRO PRIETO GEOTHERMAL FIELD 
Geothermal Power Plants 
Geothermal development plans in Cerro Prieto Baja California, 
Mexico, 7:21616 (EPRI-AP—2098) 
Geothermal Wells 
Lithology and hydrothermal alteration determination from 
well logs for the Cerro Prieto Wells, Mexico, 7:21580 (LA— 
9075-MS) 
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Hydrothermal Alteration 
Lithology and hydrothermal alteration determination from 
well logs for the Cerro Prieto Wells, Mexico, 7:21580 (LA— 
9075-MS) 


Lithology and hydrothermal alteration determination from 
well logs for the Cerro Prieto Wells, Mexico, 7:21580 (LA— 
9075-MS) 

CESIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 

Reserve number 1, 7:20935 (LBL—11990) 
Adsorption 

Cesium adsorption and absorption in graphite as observed by 
L.E.E.D. and A.E.S. - superfical formation of intercalation 
compounds, 7:22664 

Chemical Reactions 

Out-of-pile studies of reactions of UO2, PuOs and (U,Pu)O2 

with caesium, 7:21003 
Ton-Atom Collisions 

Exchange and polarization forces in quasi-resonant charge 
transfer problems. Selected examples H* and He*/alkali 
systems, 7:23699 

CESIUM 137 


Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
Body Burden 
Cycling and land resources management, 7:23161 (SRO—819- 
12) 


Environmental Transport 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
Gamma Spectroscopy 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 
Ion Exchange 
Development of ultrafiltration and adsorbents: October 1980- 
March 1981, 7:21048 (MLM—2869) 


Leaching of radionuclides from waste composites, 7:21079 
(NIRS-M—31) 
Osmosis 
Development of ultrafiltration and adsorbents: October 1980- 
March 1981, 7:21048 (MLM—2869) 
Precipitation 
Development of ultrafiltration and adsorbents: October 1980- 
March 1981, 7:21048 (MLM—2869) 
Radiation Monitoring 
Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 
Radioecological Concentration 
Balance of Sr-90 and Cs-137 in the Baltic Sea revised 1978, 
7:23205 
Cesium-137 in some food samples in India, 7:23145 (EML— 
395) 
Cesium-137 in various Chicago foods: collection month, April 
1981, 7:23148 (EML—395) 
Fallout of cesium-137 on a forest ecosystem in the vicinity of a 
nuclear fuel reprocessing plant, 7:23166 
Pollution of animal products by radioactive substances, 7:23156 
(NIRS-M—31) 
Radioactive contamination of the NEA dumping sites, 7:23207 
Radionuclide Kinetics 
Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 
Radionuclide Migration 
Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 
Fallout of cesium-137 on a forest ecosystem in the vicinity of a 
nuclear fuel reprocessing plant, 7:23166 
Strontium 90 
Balance of Sr-90 and Cs-137 in the Baltic Sea revised 1978, 
7:23205 


CESIUM BROMIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
Radiolysis 
Radiolysis of cesium halide monocrystal slices, 7:22547 
(KFTI—80-48) 
CESIUM CHLORIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
CESIUM IODIDES 
Crystal Structure 
Synthesis and characterization of some binary and ternary 
zirconium iodides, 7:22652 (IS-T—958) 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
Radiolysis 
Radiolysis of cesium halide monocrystal slices, 7:22547 
(KFTI—80-48) 
CFFF 
See MHD GENERATOR CFFF 


(Colony forming units.) 
Colony Formation 
Enhancement of erythroid colony formation in vitro by spleen 
extract from irradiated rats, 7:23331 
Elutriation 
Separation and concentration of murine hematopoietic stem 
cells (CFU/sub s/) using a combination of density gradient 
sedimentation and counterflow centrifugal elutriation, 
7:23329 
Sedimentation 
tion and concentration of murine hematopoietic stem 
cells (CFU/sub s/) using a combination of density gradient 
sedimentation and counterflow centrifugal elutriation, 
7:23329 
Stimulation 
Enhancement of erythroid colony formation in vitro by spleen 
extract from irradiated rats, 7:23331 
CHALCOGENIDES 


See also OXIDES 
SULFIDES 
TELLURIDES 


Chemical Properties 
Physical and chemical standards of superconduction properties 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 
Physical Properties 
Physical and chemical standards of superconduction properties 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 
CHALKS 
See LIMESTONE 
CHAMBER FURNACES 
Level Indicators 
New method to determine reactions occurring in a laboratory 
coking reactor, 7:20858 
Manipulators 
New method to determine reactions occurring in a laboratory 
coking reactor, 7:20858 
CHARCOAL 
Sorptive Properties 
Carbon molecular sieves, 7:22671 
Separations chemistry, 7:22656 (ORNL—5817) 
Surface 


Properties 
Carbon molecular sieves, 7:22671 
CHARGE-COUPLED DEVICES 


LLNL/’s charge-coupled devices can capture more than 2048 
samples at 10° samples per second, 7:22873 (UCRL—50025- 
81-1) 


Operation 
LLNL’s charge-coupled devices can capture more than 2048 
samples at 10° samples per second, 7:22873 (UCRL—50025- 
81-1) 





LLNL’s charge-coupled devices can capture more than 2048 
samples at 10° samples per second, 7:22873 (UCRL—50025- 
81-1) 

CHARGED-PARTICLE ACTIVATION 
See ACTIVATION ANALYSIS 
CHARM PARTICLES 
Particle Production 

Central and diffractive components of charm production, 
7:23757 

Production of charm and new particles in neutrino-nucleon 
interactions, 7:23737 (FERMILAB—CONF-81/73-EXP) 

CHARS 
Combustion 

Basic combustion and pollutant-formation processes for 
pulverized fuels. Quarterly technical progress report No. 4, 1 
July 1981-30 September 1981, 7:21752 (DOE/PC/30306— 
T4) 

Gasification 

Mechanism of catalytic gasification of coal char. Quarterly 
technical progress report No. 2, 1 January to 31 March 1981, 
7:20665 (DOE/MC/14593—T1) 

CHELATING AGENTS 
Biological Effects 

Chelation therapy and the tissue distribution and excretion of 

lead in mice, 7:23501 
CHEMICAL EFFLUENTS 
Environmental Transport 

Recommendations for displaying output of the ORNL/EPA 
Unified Transport Model (UTM-TOX), 7:23197 
(ORNL/TM—7824) 

Toxicity 

Sensitivity of lichens to air pollution with an emphasis on 

oxidant air pollutants, 7:23485 
CHEMICAL INDUSTRY 
Cogeneration 

Cogeneration opportunities at the regional level in the 
chemicals and petroleum industries, 7:22068 (EPRI-EA— 
2084) 

Industrial Cogeneration Optimization Program: a summary of 
two studies, 7:22216 (DOE/TIC—11604) 

Energy Conservation 

Future raw materials and energy use in industry: a research 

agenda, 7:22211 (BNL—51382) 
Research Programs 

Future raw materials and energy use in industry: a research 

agenda, 7:22211 (BNL—51382) 
Solar Ponds 

Application of a salt gradient solar pond to a chemical process 

industry, 7:21461 
CHEMICAL LASERS 
Computer Codes 
Chemical laser computer code survey, 7:22816 (AD-A— 
093540) 
Design 
Sealed-off, repetitively pulsed iodine laser oscillator, 7:22841 
Performance 
Chemical laser computer code survey, 7:22816 (AD-A— 
093540) 
CHEMICAL REACTORS 
See also RETORTS 
Design 

Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, October-December 1980, 
7:20670 (DOE/SF/01484—T1) 

Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, April-June 1981, 7:20671 
(DOE/SF/01484—T3) 

Gasification of coal in a spouted bed, 7:20701 

oy of NO by combustion staging, 7:22895 (LBL— 


Thermal behavior of SRC-II reactors, 7:20653 
(DOE/ET/10104—34) 
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Performance 
Concepts of fundamental processes related to gasification of 
coal. Quarterly progress report, April-June 1981, 7:20671 
(DOE/SF/01484—T3) 
Gasification of coal in a spouted bed, 7:20701 
Solar Process Heat 
Radiant flash pyrolysis as a source of liquid syrups from 
biomass, 7:21244 
CHEMICAL VAPOR DEPOSITION 
Process Development Units 
Development of a polysilicon process based on chemical vapor 
deposition. Sixth quarterly progress report, 1 January-31 
March 1981 (Phase 1), 7:21193 (DOE/JPL/955533—81-6) 
CHEMISTRY 
See also BIOCHEMISTRY 
GEOCHEMISTRY 
NUCLEAR CHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 
SOIL CHEMISTRY 


Frontiers of free radical chemistry, 7:22715 
CHEMOTHERAPY 
Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
Response Modifying Factors 
Radiation pneumonitis in the radiation therapy of bronchogenic 
carcinoma, 7:23310 
Side Effects 
Chromosomal aberrations in the peripheral lymphocytes of 
cancer patients treated with high-energy electrons and 
bleomycin, 7:23305 
CHERENKOV RADIATION 
Cherenkov radiation from a relativistic annular electron beam 
propagating through a dielectric loaded waveguide. Final 
report, 7:22901 (AD-A—102354/8) 
CHESAPEAKE BAY 
Dredging 
Questions about dredging and dredged material disposal in the 
Chesapeake Bay, 7:23177 (NP—2901951) 
CHILDREN 


Behavior 
In Rebuttal, 7:23460 
CHINA 


Application of atomic energy in agriculture in China, 7:23348 
Energy 


Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 

Geothermal Power Plants 

Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 

CHLORIDES 
Corrosive Effects 

Stress corrosion cracking in the reaction area and corrosion in 
the fractionation area of the Fort Lewis SRC Pilot Plant. 
Appendix D, 7:20645 (DOE/ET/10104—15) 

Monitoring 

Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 

CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 


Aliphatic and aromatic free-radical halogenations, 7:22725 
Chemical Reaction Kinetics 

Aliphatic and aromatic free-radical halogenations, 7:22725 
Chlorination 

Aliphatic and aromatic free-radical halogenations, 7:22725 
Monitoring 
Project AIRSTREAM: trace gases in the stratosphere, 7:23082 

(EML—395) 
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Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Accumulation 


Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Reactions 


Kinetics of the reverse Deacon reaction, 7:21106 (IS-T—978) 


Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
Production 


Photovoltaic unit integrated with an active chlorine generator, 


storage and distribution system, 7:21315 
Purification 
Application of commercial electron accelerators in radiation- 
technological gas-liquid processes, 7:23024 (INIS-SU—52) 


Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 


Isotope Ratio 
ioi detection with the Argonne FN tandem 
accelerator, 7:22683 


Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
CHLORINE COMPOUNDS 
Combustion Kinetics 
Statistical theories of unimolecular reactions (NOCL), 7:22767 
(LBL—11990) 


ESR spectra and structure of the perchloryl fluoride radical 
anion (FC1Osp): A 33 valence electron radical with Cso 


Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
CHLORINE OXIDES 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
CHLOROPHYLL 
Biochemical Reaction Kinetics 
Concentration quenching of fluorescence from Chlorophyll-a, 
Pheophytin-a, Pyropheophytin-a and their covalently-linked 
pairs, 7:23252 


Mapping 
Role of Gulf Stream frontal eddies in forming phytoplankton 
patches on the outer southeastern shelf, 7:23551 
Quantitative Chemical Analysis 
Comparison of chlorophyll a measurements by fluorometric, 
spectrophotometric and high pressure liquid 
chromatographic methods in aquatic environments, 7:23174 


Partial characterization of cyclic electron transport in intact 
chloroplasts, 7:23230 
CHOLECALCIFEROL 
Biological Effects 
Effect of cholecalciferol and 1,25-dihydroxycholecalciferol on 
the intestinal absorption of zinc in the chick, 7:23463 
CHOLESTEROL 
Biological Effects 
Cholesteryl myristate conformation in liquid crystalline 
mesophases determined by neutron scattering, 7:23324 


Molecular Structure 
Cholesteryl myristate conformation in liquid crystalline 
mesophases determined by neutron scattering, 7:23324 


CHONDRITES 
Isotope Dating 
U-Pb systematics in Allende and a possible explanation of 
SS eS SEE ee See, 
7:235 
CHONDROSARCOMAS 
See SARCOMAS 
CHOPPERS (BEAM) 
See BEAM PULSERS 
CHROMIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 


7:22043 (UCRL—53203) 
Biological Effects 
Manganese inhibition of sarcoma induction by benzo[a]pyrene 
in rats, 7:23464 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Oxidation 
In-situ oxidation studies of pure chromium at high 
temperatures with hot-stage SEM, 7:22299 
(DOE/ER/10404—7) 
Physical Radiation Effects 
Study of optical constants variations in metallic thin coatings 
under irradiation, 7:22544 (INIS-SU—4) 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
Corrosion Resistance 
Influence of small Pt additions on AlOs scale adherence, 
7:22398 
Deposition 
Sputtered ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 
Diffusion 
Interdiffusion in ternary Co-Cr-Al alloys (1100°C), 7:22372 
Interdiffusion in ternary Co-Cr-Al alloys, 7:22373 
Dissolution 
Some characteristics of the selective dissolution of iron and 
nickel alloys (Fe-28Cr; 70 Ni-28Mo), 7:22353 (NRC/CNR- 
TT—1990) 
Energy-Level Density 
Positron annihilation study of Cr-Fe and V-Fe alloys, 7:22411 
Fluorination 
Internal fluoridation of Ni-5.6% Cr alloy, 7:22367 
Microstructure 
Interface formation during spinodal decomposition, 7:22364 


Scaling 
Morphology of AlzOs scales on doped Co-Cr-Al coatings, 
7:22389 
Vapor Deposited Coatings 
Effect of partial pressure and temperature on properties 
vacuum deposited chromium-gold thin films, 7:22291 
(BDX—613-2687R) 
CHROMIUM COMPLEXES 
Catalytic Effects 
Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
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CHROMIUM COMPLEXES 
Catalytic Effects 


Reactions of (eta~CsHs)sNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Chemical Reactions 
Kinetic studies of organochromium(III) 
hydrido analog, 7:22651 (IS-T—956) 
of some transition-metal complexes, 


cations and their 


Mechanistic chemistry 
7:22650 (IS-T—954) 
Evaluations 
Reactions of (eta~CsHs):NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Crystal Structure 
Crystal and molecular structures of selected organic and 
organometallic compounds and an algorithm for empirical 
absorption correction, 7:22653 (IS-T—967) 
CHROMIUM COMPOUNDS 


energies. 
reactivity and electronic structure, 7:22657 
CHROMIUM STEELS 

(Steels containing only chromium as alloying element; see also 

CHROMIUM-NICKEL STEELS.) 
Corrosion 

In-bed corrosion tests of superheater alloys in a 10-square-foot 

AFBC. Final report, 7:22883 (EPRI-CS—2118) 
CHROMIUM-MOLYBDENUM STEELS 
Corrosion 

Alloy evaluation for fossil fuel process plants (liquefaction). 
Annual report, 1 October 1980-30 September 1981, 7:20674 
(IiS—4778) 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 4, June 1, 1979-August 31, 1979, 
7:22305 (DOE/ET/12298—T4) 

Creep 

Deformation mechanism maps for pure iron, corrosion resistant 

austenitic steels and a low-alloy carbon steel, 7:22374 
Deformation 

Deformation mechanism maps for pure iron, corrosion resistant 

austenitic steels and a low-alloy carbon steel, 7:22374 
Embrittlement 

Influences of gaseous environment on low growth-rate fatigue 

crack propagation in steels, 7:22338 (LBL—13421) 
Fatigue 

Influences of gaseous environment on low growth-rate fatigue 

crack propagation in steels, 7:22338 (LBL—13421) 
Gas Tungsten-Arc Welding 

Development of automated welding process for field 
fabrication of thick walled pressure vessels. Final report, 
7:20659 (DOE/ET/13511—T11) 

Heat Treatments 

Fossil energy program. Quarterly progress report for the 

period ending September 30, 1981, 7:20681 (ORNL—5833) 
Hydrogen Embrittlement 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 1, September 1, 1978-November 30, 
1978, 7:22302 (DOE/ET/12298—T1) 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 4, June 1, 1979-August 31, 1979, 
7:22305 (DOE/ET/12298—T4) 

Mechanical Properties 

Alloy evaluation for fossil fuel process plants (liquefaction). 
Annual report, 1 October 1980-30 September 1981, 7:20674 
(IS—4778) 

Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 

Physical Radiation Effects 

Radiation damage and annealing of Cr-Mo-V steel, 7:21809 

(IWGRRPC—79/3) 
Testing 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 1, September 1, 1978-November 30, 
1978, 7:22302 (DOE/ET/12298—T1) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
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CHROMOSPHERE 
Fine Structure 
Research at the CSIRO Solar Optical Observatory, Culgoora, 
7:23626 
Magnetic Fields 
Magnetic field structure in the solar chromosphere, 7:23616 
CHRYSENE 
Environmental Transport 
Studies on the fate of polycyclic aromatic hydrocarbons in 
estuarine ecosystems, 7:23191 (CONF-8011114—) 
Mutagenesis 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CIRCULATING SYSTEMS 
Design 
Design options for low cost thermal transport piping networks 
for point focusing parabolic dish solar thermal systems, 
7:21352 
CIVIL DEFENSE 
Data Base Management 
Development of civil-defense damage-assessment programs, 
7:24128 (IDA-P—1526) 
Emergency Plans 
EOC requirements at state and local levels. Final report, 
7:23513 (NP—2901969) 
Planning 
EOC requirements at state and local levels. Final report, 
7:23513 (NP—2901969) 
CLATHRATES 
Cesium adsorption and absorption in graphite as observed by 
L.E.E.D. and A.E.S. - superfical formation of intercalation 
compounds, 7:22664 
Graphite intercalations compounds - new aspects and 
problems, 7:22676 
Order-Disorder Transformations 
Graphite intercalations compounds - new aspects and 
problems, 7:22663 
Structural Chemical Analysis 
Application of energy-dispersive X-ray diffraction to kinetic 
investigations in the system graphite-FeCls, 7:22667 
CLAYS 
Sorptive Properties 
Adsorption of petroleum and petroleum products on clay 
minerals and clay-like rocks, 7:20893 
CLEAN ROOMS 
Design 
Nova laser system high-pressure clean room spray booth 
(Engineering Materials), 7:24104 (CAPE—2742) 
CLIMATES 
Economic Impact 
Economic impact of climate. Volume VII. Proceedings of 
workshop on the use of climatic data by the gas and electric 
utilities industry, 7:23067 (CONF-8104122—) 
Information Systems 
Oklahoma Climatological Survey data bank, 7:23069 (CONF- 
8104122—) 
Value of weather information for the gas and electric utility 
industry, 7:23068 (CONF-8104122—) 
Ozone 
Geophysical monitoring for climatic change. Number 8. 
Summary report 1979, 7:23073 (PB—81-233355) 
Urban Areas 
Loss of energy by wind (Sweden), 7:22155 (BFR-R—176-1980) 
CLINCH RIVER 
Radionuclide Migration 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
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CLOSURES 
Ball Bearings 
a seals, bearing and support system in 


vestigation 
and recommendation (LMFBR), 7:21868 (DOE/SF/76026— 


T77) 
Seals 


Reactor cover: seals, bearing and support system i 


investigation 
and recommendation (LMFBR), 7:21868 (DOE/SF/76026— 


T77) 
CLOTHES DRYERS 
Cost 


Cost analysis in support of minimum energy standards for 
clothes washers and dryers, 7:22161 (DOE/CS/20329—T2) 
Energy Efficiency Standards 
Cost analysis in support of minimum energy standards for 
clothes washers and dryers, 7:22161 (DOE/CS/20329—T2) 
CLOTHES WASHERS 
Cost 
Cost analysis in support of minimum energy standards for 
clothes washers and dryers, 7:22161 (DOE/CS/20329—T2) 
Energy Efficiency Standards 
Cost analysis in support of minimum energy standards for 
clothes washers and dryers, 7:22161 (DOE/CS/20329—T2) 
CLOTHING 
Energy Consumption 
Industrial energy thrift scheme. Report No. 22. Energy use in 
the footwear, leather and fur industries, 7:22221 (NP— 
2901135) 
Manufacturing 
Industrial energy thrift scheme. Report No. 22. Energy use in 
the footwear, leather and fur industries, 7:22221 (NP— 
2901135) 
CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds 
see COSMIC DUST or COSMIC GASES.) 


Research Programs 
KONTUR - research vessel ‘Meteor’ voyage No. 58, 7:23065 
CLUSTER EMISSION MODEL 
Topological cross sections and correlation effects in 
interactions of high energy hadrons, 7:23751 (INIS-SU—3) 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BITUMINOUS COAL 
BLA 


CK COAL 
SUBBITUMINOUS COAL 

Activation Analysis 

On-line neutron activation analysis of coal with high-speed 

spectroscopy, 7:21746 (UCRL—S50025-81-1) 

Availability 

Coal supply south of the Sahara, 7:20801 
Carbonization 


1H NMR study of hydrogen donor properties of pitch. CO- 
carbonizations with coal, hydrogenated anthracene oil and 
anthracene: Optical textures of cokes, 7:20718 
Effect of alkali on the devolatilization of carbonaceous 
materials. Pt. 2. Effect of species of carbonaceous materials 
and alkalies, 7:20714 
Study of the Co-carbonizations of pitch and coals: Effects of 
rate of heating and of particle size of coal, 7:20719 
Chemical Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear resonance; 
high-resolution techniques, 7:20733 (IS-T—957) 


Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Cocombustion 
Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 
Combustion 
Advances in coal utilization technology IV, 7:20686 
Coal technologies under development, applications and status 
of processes, 7:20687 
Submicron particulates from pulverized coal combustion, 
7:20819 (LBL—11990) 


extension of solid-state 


Combustion Products 
Alternative technique for analyzing sulfur dioxide 
concentrations from a single source, 7:20798 
Evaluations 
Environmental and economic comparison of advanced 
processes for conversion of coal and biomass into clean 
energy. Final report Sep 77-Dec 78, 7:21135 (PB—81- 
234239) 
Rates 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 


Depolymerization 
Fundamentals of coal depolymerization: kinetic modeling and 
experimental determination of free radical chemistry and 
mineral matter effects in direct coal hydroliquefaction. 
Quarterly report, July 1 to September 30, 1981, 7:20664 
(DOE/ET/14940—6) 
Devolatilization 
Effect of alkali on the devolatilization of carbonaceous 
materials. Pt. 2. Effect of species of carbonaceous materials 
and alkalies, 7:20714 
Dissolution 
Fundamental studies in the conversion of coals to fuels of 
increased hydrogen content. Volume 1. The chemistry and 
mechanisms of coal conversion to clean fuel. Interim 
June 1979-December 1980, 7:20673 GPRI-AP—2117-Vol. 1) 


Quarterly report, July 1 to September 30, 1981, 7:20664 
(DOE/ET/14940—6) 
Economics 
Future competitive position of Illinois basin coal, 7:20832 
Electron Microprobe Analysis 
In situ analysis and elemental distribution of three Brazilian 
high ash coals, 7:20754 
Energy Source 
Coal outlook: have faith, 7:20830 
Coal technologies under development, applications and status 
of processes, 7:20687 
Energy Supplies 
TVA’'s coal-procurement practices: more-effective management 
needed, 7:20825 (EMD—81-65) 
Evaluation 
Future competitive position of Illinois basin coal, 7:20832 


Coal supply/demand 1980-2000, 7:20833 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
Filtration 
Dynamic modeling and control analysis of froth flotation and 
clean-coal filtration as applied to coal beneficiation, 7:20814 
(ORNL/TM—8015) 
Flotation 
Floatability of coal and pyrite, 7:20811 (IS-T—971) 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Fluidized-Bed Combustion 
Advances in pressurized fluidized bed steam cycle technology, 
7:21748 
Exploratory and basic fluidized-bed combustion studies. 
Annual report, October 1979-September 1980, 7:22879 
(ANL/CEN/FE—80-17) 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
Test results of the EPRI/B&W 6’ x 6’ fluidized bed combustor, 
7:20823 
Fuel Substitution 
Coal slurries as alternate utility boiler fuels, 7:21751 
Health Hazards 
Coal-Health-Environment project. Semiannual report 
December 1980: A. List of projects with comments; B. 
Information of the work in progress, 7:20835 (KHM-I—03) 





Programme plan. The Coal-Health-Environment project, 
7:20834 (KHM-I—02) 
Hydrogen Transfer 
1H NMR study of hydrogen donor properties of pitch. CO- 
carbonizations with coal, hydrogenated anthracene oil and 
anthracene: Optical textures of cokes, 7:20718 
Hydrogenation 
Mechanisms and kinetics of coal hydrogenation. Quarterly 
progress report, July-September 1981, 7:20663 
(DOE/ET/14881—7) 
Ion Microprobe Analysis 
In situ analysis and elemental distribution of three Brazilian 
high ash coals, 7:20754 
Leaching 
Gravimelt process development. Quarterly technical progress 
report, 7:20809 (DOE/PC/42295—T1) 
Market 
Effects of new coal-using technologies for electric utilities on 
the coal market. Final report, 7:20828 (EPRI-EA—2150) 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 


Marketing 
Future competitive position of Illinois basin coal, 7:20832 
Materials 


Coal handling technology for the synthetic fuels industry, 
7:20817 


Meetings 
Advances in coal utilization technology IV, 7:20686 


Free radical reactions related to fuel research, 7:20757 
Physical Properties 
SRC-II process yield correlation models, 7:20651 
(DOE/ET/10104—34) 
Prices 
TVA’'s strategy for heat rate improvement (TVA yearly 
average coal cost, 1961 through 1980), 7:21687 (EPRI-CS— 
2180) 
Procurement 
TVA’s coal-procurement practices: more-effective management 
needed, 7:20825 (EMD—81-65) 
Production 
Briefing on the impacts of the National Energy Plan on 
regional coal production, 7:22088 (CRESS—34) 
Purification 
Flow and design characteristics of the hydrocyclone for the 
recovery of coal fines. First quarterly report, September 1, 
1981-November 30, 1981, 7:20808 (DOE/PC/40807—T1) 


Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, January 1-March 31, 
1981, 7:20677 (LA—9034-PR) 


Coal-based direct reduction processes symposium, 7:20640 
(CONF-8009225—(Summ.)) 


Future competitive position of Illinois basin coal, 7:20832 
Programs 


Research 
Programme plan. The Coal-Health-Environment project, 
7:20834 (KHM-I—02) 
Reserves 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
Solvent Extraction 
Solvent extractions of Illinois No. 6 coal, 7:20658 
(DOE/ET/11423—T1) 
Supply and Demand 
Coal supply/demand 1980-2000, 7:20833 


CRA/EPRI coal market analysis system: integration and other 


improvements. Final report, 7:20827 (EPRI-EA—2148) 
Technology Assessment 
Advances in coal utilization technology IV, 7:20686 
Coal technologies under development, applications and status 
of processes, 7:20687 
Trade 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
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Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 


Advances in coal utilization technology IV, 7:20686 

Coal handling technology for the synthetic fuels industry, 
7:20817 

Coal supply/demand 1980-2000, 7:20833 

transportation of coal, 7:20818 

Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 


COAL CHEMICALS 


See COAL EXTRACTS 


COAL DEPOSITS 


Energy Source Development 
Coal supply south of the Sahara, 7:20801 


Coal test drilling for the DE-NA-Zin Bisti Area, San Juan 
County, New Mexico, 7:20800 (USGS-OFR—80-1289) 


Leasing 
How Interior should handle congressionally authorized Federal 
coal lease exchanges, 7:20826 (EMD—81-87) 


Maps 
Preliminary coal development potential map of the 
plateau area, Garfield and Kane Counties, Utah 
(No text), 7:20799 (USGS-OFR—80-1039) 


COAL EXTRACTS 
Carbonization 


Process of graphitization of organic substances with carbo and 
petrochemical nature. Pt. 1. Process of graphitization of 
pitch coke and coke from a tetraline extract of orthocoking 
coal, 7:20723 


Coking 
Arc steel electrodes from coal via solvent extraction, 7:20725 
Filtration 
Arc steel electrodes from coal via solvent extraction, 7:20725 
Pyrolysis 
Broadline proton NMR study of the glass transition in 
pyrolysis products of pitch and coal extract, 7:20752 


Correlation of viscosity-temperature data of pitch and coal 
extract, 7:20749 
COAL FINES 
Combustion 
Pulverized-fuel combustion: modeling and scaleup 
methodologies. Fourth quarterly report, July 1, 1981- 
September 30, 1981, 7:22881 (DOE/PC/30294—4) 


Recovery 
vee and Onde Cement So lati oe 2 
recovery of coal fines. First quarterly report, September 1, 
1981-November 30, 1981, 7:20808 (DOE/PC/40807—T1) 
COAL GAS 
Chemical Composition 
Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, April 1-June 30, 
1980, 7:20676 (LA—9032-PR) 
Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, January 1-March 31, 
1980, 7:20675 (LA—9031-PR) 
Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, January 1-March 31, 
1981, 7:20677 (LA—9034-PR) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
FLASH 


‘ganic compounds in coal- 
conversion condensate waters, 7:20679 (LBL—13584) 
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Chemical Reaction Kinetics 
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Overview of coal conversion to gases and liquids, 7:20688 


Overview of coal conversion to gases and liquids, 7:20688 
Evaluations 


Coal gasification for stationary gas-turbine applications, 
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Computer models to support investigations of surface 
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Environmental hazard rankings of pollutants generated in coal 
gasification processes. Final report Feb-Apr 1980, 7:20791 
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1979-Jul 81, 7:20794 (PB—81-807513) 

Evaluation 

Methodology for assessing the benefits of fossil energy RD and 
D. Volume II. Advanced fossil energy technology outcome 
data and technology groups, 7:20657 (DOE/ET/10697—T1- 
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Studies 

Can coal upgrading help. Brown coal, hard coal, nuclear 

power. KWU presents memorandum for the disscussion of 
and economic aspects of coal upgrading, 
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Improved techniques for gasifying coal. Fourteenth quarterly 
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Numerical Analysis 
Numerical analysis of a finite cylindrical pellet model in solid- 
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CGT combined pressure process, 7:20698 
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coal. Quarterly progress report, October-December 1980, 
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Packed Bed 
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Pilot Plants 
CGT combined pressure gasifying process, 7:20698 
Pollutants 


Environmental hazard rankings of pollutants generated in coal 
gasification processes. Final report Feb-Apr 1980, 7:20791 
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Catalytic coal conversion support: use of laser flash-pyrolysis 
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of fundamental processes related to gasification of 
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Advances in coal utilization technology IV, 7:20686 

Coal technologies under development, applications and status 
of processes, 7:20687 

Waste Water 

Disposal of coal gasification wastestreams by evaporation, 
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Computerized Simulation 
Operation of gasification-combined-cycle (GCC) power plants 
on a utility network: a simulation analysis. Volume 2. GCC 
power plant model development. Final report, 7:21680 
(EPRI-AP—2053-Vol.2) 


Design 
Aveo gasifier in a combined cycle power plant, 7:21750 
Materials 
Performance assessment of materials and components of the 
Westinghouse coal gasification process development unit, 
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Protective coatings for materials in coal gasification plants. 
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Performance assessment of materials and components of the 
Westinghouse coal gasification process unit, 
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Pressure Vessels 

Development of automated welding process for field 
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Scrubbers 

Scrubbers for fine particle control at high pressure, 7:20779 
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Waste Management 
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Technology Assessment 
Effects of new coal-using technologies for electric utilities on 
the coal market. Final report, 7:20828 (EPRI-EA—2150) 
Wastes 
Coal and nuclear wastes: both potential contributors to 
environmental and health problems, 7:22097 (EMD—81-132) 
COAL LIQUEFACTION 
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SRC-II PROCESS 
SUPERCRITICAL GAS EXTRACTION 
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Chemistry and morphology of coal liquefaction. Annual report, 
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Criticality of solvent composition in coal liquefaction, 7:20724 
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Coal technologies under development, applications and status 
of processes, 7:20687 

Foreign coal liquefaction technology survey and assessment, 
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Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
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Fossil energy program. Quarterly progress report for the 

period ending September 30, 1981, 7:20681 (ORNL—5833) 


Fossil energy program. Quarterly progress report for the 
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Waste Water 
Water management and wastewater reuse in SRC coal 
liquefaction facilities. Annual report, September 1980-August 
1981, 7:20761 (DOE/PC/30262—1) 
COAL LIQUIDS 
Biological 


Effects 
Ecological fate and effects of solvent-refined-coal (SRC) 
materials: a status report, 7:20838 (PNL—3819) 
Boiling Points 
Computer procedures for converting distillation temperatures 
measured at reduced pressures to normal boiling points for 
undefined hydrocarbon mixtures, 7:22686 
(DOE/PETC/TR—82/4) 
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Chemical Analysis 

Characterization of Wyoming subbituminous coals and 
liquefaction products by Fourier transform infrared 
spectrometry. Final report, May 1980-May 1981, 7:20672 
(EPRI-AP—2115) 

Chemical Composition 

Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, April 1-June 30, 
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Catalytic coal conversion support: use of laser flash-pyrolysis 
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1980, 7:20675 (LA—9031-PR) 

Catalytic coal conversion support: use of laser flash-pyrolysis 
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Reactions 


Investigations on the reaction of high- and non-boiling 
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Products 


Interrelationship between soot and fuel NO/sub x/ control in 
gas turbine combustors, 7:20821 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
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Rheological behavior of vacuum flash feed. A topical report. 
Appendix E, 7:20643 (DOE/ET/10104—15) 


Decomposition 
Chemical characterization of vacuum flash feed by solvent 
extraction. A topical report. Appendix F, 7:20642 
(DOE/ET/10104—15) 
Rheological behavior of vacuum flash feed. A topical report. 
Appendix E, 7:20643 (DOE/ET/10104—15) 
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Experimental support for coal conversion demonstration 
projects at the Oak Ridge National Laboratory: preheater 
rheology, slurry mixing, and vacuum bottoms viscosity, 
7:20731 (CONF-811108—11) 
Physical Properties 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Refining 
New catalysts for coal liquid upgrading, 7:20669 
(DOE/PC/40812—T1) 


Experimental support for coal conversion demonstration 
projects at the Oak Ridge National Laboratory: preheater 
rheology, slurry mixing, and vacuum bottoms viscosity, 
7:20731 (CONF-811108—11) 

Rheological behavior of vacuum flash feed. A topical report. 
Appendix E, 7:20643 (DOE/ET/10104—15) 

Solvent Extraction 

Chemical characterization of vacuum flash feed by solvent 
extraction. A topical report. Appendix F, 7:20642 
(DOE/ET/10104—15) 


Chemical characterization of vacuum flash feed by solvent 
extraction. A topical report. Appendix F, 7:20642 
(DOE/ET/10104—15) 

Supercritical Gas Extraction 

Supercritical fluids for reaction and extraction of coal and 
heavy oils. First quarterly progress report, September 1, 
1981-November 30, 1981, 7:20667 (DOE/PC/40800—1) 

Toxicity 

Ecological fate and effects of solvent-refined-coal (SRC) 

materials: a status report, 7:20838 (PNL—3819) 
Viscosity 

Experimental support for coal conversion demonstration 
projects at the Oak Ridge National Laboratory: preheater 
rheology, slurry mixing, and vacuum bottoms viscosity, 
7:20731 (CONF-811108—11) 

COAL MINERS 
Health Hazards 

Prevalence of middle ear disorders in coal miners, 7:20837 

(PB—81-237844) 
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The noise exposure of operators of mobile machines in U.S. 
surface coal mines, 1979. Information circular, 7:20836 (PB— 
81-234510) 

COAL MINES 
Electric Power 

Application notes mine electric power systems. Handbook, 

7:20806 (PB—81-231227) 
Environmental Effects 

Environmental control technology survey of selected US strip 
mining sites. Volume 2C: Eastern Kentucky. Water quality 
impacts and overburden chemistry of Eastern Kentucky 

study sites, 7:20788 (ANL/EMR—2-Vol.2C) 
Systems 


Modifications made to an interactive computer system for 
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78-Jul 80, 7:20807 (PB—81-236754) 

Solid Wastes 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 
Waste Management 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 
COAL MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Constraints 
Low productivity in American coal : Causes and cures. 
Report to the Congress, 7:20829 (PB—81-234577) 
Environmental Impacts 
Water quality and hydrologic effects of coal mining, 7:23196 
(LBL—11990) 
Productivity 


Low productivity in American coal : Causes and cures. 


Report to the Congress, 7:20829 (PB—81-234577) 
Programs 


Minerals environmental in-house and contract research and 
development in fiscal year 1981. Information circular, 
7:22100 (PB—81-226284) 

COAL PREPARATION 
Automation 

Dynamic modeling and control analysis of froth flotation and 
clean-coal filtration as applied to coal beneficiation, 7:20814 
(ORNL/TM—8015) 
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Mining R & D project entry listing, 7:20803 (MTCH—08283) 
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Dynamic modeling and control analysis of froth flotation and 
clean-coal filtration as applied to coal beneficiation, 7:20814 
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Flotation 
Dynamic modeling and control analysis of froth flotation and 
clean-coal filtration as applied to coal beneficiation, 7:20814 
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Heavy Media 
Liquefaction of Blacksville coal separated by heavy media. 
Appendix K, 7:20646 (DOE/ET/10104—15) 
Magnetic Separators 
Continuous separation of dry crushed coal at one ton per hour 
by high-gradient magnetic separation, 7:20813 (ORNL— 
5763) 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Machines 


Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Particle Size Classifiers 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 


Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
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Energy Demand 
Water and energy usage in coal pocpesation. Final report, 
7:20815 (PB—81-238248) 
Milling Machines 
Spring-loaded spider guide assembly for coal pulverizing mills, 
7:20816 (TDB—337) 


COBALT 
Comparative Evaluations 


Water Requirements 
Water and usage in coal preparation. Final report, 
7:20815 (PB—81-238248) 
COAL TAR 
Chemical Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 
Phase Studies 
Estimation of Secondary QI, 7:20743 


Thermal 
Gelpermeation chromatographic studies on tar constituents 
during thermal degradation in liquid phase, 7:20746 
COAL-DERIVED LIQUIDS 
See COAL 
COAL-FIRED MHD GENERATORS 
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Interactions 
Interfacially controlled phenomena in the system KsCOs- 
KAIO,, 7:22141 
COASTAL REGIONS 
Contamination 
Studies on the fate of polycyclic aromatic hydrocarbons in 
estuarine ecosystems, 7:23191 (CONF-8011114—) 
COASTAL WATERS 
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Relation of concentration and size distribution of suspended 
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Processing of FRG high-temperature gas-cooled reactor fuel 
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agreement for spent fuel elements, 7:21842 (GA-A—16567) 
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data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
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Vacancy formation energies and phase transformations in 
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Behavior of radioactive cobalts released from reactor cooling 
water in soil, 7:23152 (NIRS-M—31) 


Leaching 
Leaching of radionuclides from waste composites, 7:21079 
(NIRS-M—31) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
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of 49Fe-49Co-2V alloy during machining, 7:22292 
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Deposition 
Sputtered ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 


Machining 
Cracking of 49Fe-49Co-2V alloy during machining, 7:22292 
(BDX—613-2716) 


Properties 
Physical and optical properties of rare earth cobalt magnets, 
7:22347 


Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
Corrosion 
Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
Corrosion Resistance 
Influence of small Pt additions on AlsOs scale adherence, 
7:22398 
Diffusion 
Interdiffusion in ternary Co-Cr-Al alloys (1100°C), 7:22372 
Interdiffusion in ternary Co-Cr-Al alloys, 7:22373 
Electron-Positron Collisions 
Positron annihilation in glassy alloys, 7:22579 
Friction 
Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
Magnetic Properties 
ae earaaae of Co/Fe/B/Si amorphous alloys, 
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Morphology of Al.Os scales on doped Co-Cr-Al coatings, 
7:22389 
Wear 
Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
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COBALT COMPLEXES 
Catalytic Effects 
Chain-length control in the conversion of syngas over carbonyl 
compounds archored into a zeolite matrix, 7:20705 
Experimental and theoretical studies of mechanisms in the 
acti eaten inet yest 


a... A formation on polymer-supported eta’- 
cyclopentadienyl cobalt, 7:20704 
Reactions of (eta~-CsHs),NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Chemical Reaction Kinetics 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
Chemical Reactions 
Mechanistic chemistry of some transition-metal complexes, 
7:22650 (IS-T—954) 
Evaluations 
Reactions of (eta~CsHs)2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Photolysis 
Direct determination of the rate constant for the reaction of 
molecular oxygen with a cobalt(II) ammine complex, 7:22741 
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Hydrocarbon formation on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 
COBALT COMPOUNDS 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
Chemical Reactions 
Ion-beam studies of the reactions of atomic cobalt ions with 
alkenes, 7:21123 
Ion-beam studies of the reactions of atomic cobalt ions with 
cycloalkanes in the gas phase. Formation and decomposition 
of chemically activated metallacycles, 7:21124 
COBALT OXIDES 
Chemical Reactions 
Reaction interface in reduction, 7:23933 
COCOMBUSTION 
Net Energy 
Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 
COFIRING 
See COCOMBUSTION 
CO-GENERATION 
See COGENERATION 
COGENERATION 
Appropriate Technology 
Cogeneration: an appropriate technology for energy 
conservation, 7:22166 (EPRI-EA—2084) 
Commercialization 
Decision points for cogeneration, 7:22055 (EPRI-EA—2084) 
as on hy promise of cogeneration: bridging the gap 
between legislative intentions and business realities, 7:22054 
(EPRI-EA—2084) 
Econometrics 
Use of engineering-economic models in evaluating 
cogeneration opportunities, 7:22063 (EPRI-EA—2084) 
Economic Analysis 
Cogeneration opportunities at the regional level in the 
chemicals and petroleum industries, 7:22068 (EPRI-EA— 
2084) 
Investment opportunities in cogeneration, 7:21743 (EPRI-EA— 
2084) 
Economic Impact 
Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 
Economics 
Decision points for cogeneration, 7:22055 (EPRI-EA—2084) 
Energy-conserving cogeneration: some factors affecting 
performance and economics, 7:22062 (EPRI-EA—2084) 
Gas turbines and cogeneration, 7:22069 (EPRI-EA—2084) 
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Industrial Cogeneration Optimization Program: a summary of 
two studies, 7:22216 (DOE/TIC—11604) 

Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 

Potential for cogeneration of heat and electricity in California 
industry, 7:22070 (EPRI-EA—2084) 

Realizing the promise of cogeneration: bridging the gap 
between legislative intentions and business realities, 7:22054 
(EPRI-EA—2084) 

i characteristics of advanced technology cogeneration, 
7:22066 (EPRI-EA—2084) 

Systems approach to the economic evaluation of cogeneration, 
7:22059 (EPRI-EA—2084) 

Technical consideration for joint industry and utility 
cogeneration, 7:22061 (EPRI-EA—2084) 

Environmental Impacts 
Regional characteristics of advanced technology cogeneration, 
7:22066 (EPRI-EA—2084) 
Evaluation 
Industrial cogeneration, 7:22213 (CONF-8110108—1) 
Feasibility Studies 

Cogeneration and utility load management, 7:22067 (EPRI- 
EA—2084) 

Potential for cogeneration of heat and electricity in California 
industry, 7:22070 (EPRI-EA—2084) 

Rationale for coal-fired fluid-bed gas turbine cogeneration, 
7:22058 (EPRI-EA—2084) 

Financial Incentives 

Can cogeneration offer investment advantages, 7:22072 (EPRI- 

EA—2084) 


Realizing the promise of cogeneration: bridging the gap 
between legislative intentions and business realities, 7:22054 
(EPRI-EA—2084) 


Industrial Co; Optimization Program: a summary of 


generation 
two studies, 7:22216 (DOE/TIC—11604) 


Power Potential 
Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 


Decision points for cogeneration, 7:22055 (EPRI-EA—2084) 
Technology Assessment 
Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 
COKE 
Activation Energy 
Problems of evaluating the reactivity of cokes and baked 
carbon products, 7:22566 


Needlecoke from coal tar pitch. Pt. 2, 7:20753 
Calcination 
Production of calcined coke with lower thermal expansion 
coefficient utilizing new technology, 7:20864 
Structural changes during the heat treatment of petroleum 
coke, 7:20860 
Thermal desulphuration of petroleum coke, 7:20866 
Chemical Reaction Kinetics 


Problems of evaluating the reactivity of cokes and baked 
carbon products, 7:22566 


Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 
Combustion Products 
Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 
Thermal desulphuration of petroleum coke, 7:20866 
Electric Conductivity 
Calculation of the electric current and power distribution in 
Acheson graphitizing furnaces, 7:22560 


Catalysis of hydrogasification of coke with Fe, Co and Ni, 
7:20708 


Arc steel electrodes from coal via solvent extraction, 7:20725 


COLD STORAGE 
Legal Aspects 


Process of graphitization of organic substances with carbo and 
nature. Pt. 1. Process of graphitization of 
pitch coke and coke from a tetraline extract of orthocoking 
coal, 7:20723 
Process of graphitization of organic substances with carbo and 
petrochemical nature. Pt. 2. Process of graphitization of 
spongy and needle petroleum coke, 7:20867 
Heat Treatments 
Characteristics and properties of Desulco carbons, 7:20896 
Structural changes during the heat treatment of petroleum 
coke, 7:20860 
Microstructure 
Evaluation of cokes from pyrolysis tar and decant oil fractions, 
7:20865 
Formation of rosette carbon in the fly-ash from the combustion 
of delayed bitumen coke, 7:20941 
Structure in carbons and carbon composites as studied by 
etching with chromic acid, 7:20895 
Porosity 
Porous structure of coke and its influence on the tensile 
strength, 7:20736 
Production 
Arc steel electrodes from coal via solvent extraction, 7:20725 
Production of calcined coke with lower thermal expansion 
coefficient utilizing new technology, 7:20864 
Purification 
Characteristics and properties of Desulco carbons, 7:20896 
Tensile Properties 
Porous structure of coke and its influence on the tensile 
strength, 7:20736 
Texture 
1H NMR study of hydrogen donor properties of pitch. CO- 
carbonizations with coal, hydrogenated anthracene oil and 
anthracene: Optical textures of cokes, 7:20718 
Needlecoke from coal tar pitch. Pt. 2, 7:20753 
Study of the Co-carbonizations of pitch and coals: Effects of 
rate of heating and of particle size of coal, 7:20719 
Thermal Expansion 
Production of calcined coke with lower thermal expansion 
coefficient utilizing new technology, 7:20864 
Uses 
Peat coke, a high quality pure carbon with low ash content, 
7:20726 
COKE OVENS 
Meetings 
Coal-based direct reduction processes symposium, 7:20640 
(CONF-8009225—(Summ.)) 
COKE-OVEN GAS 
See COAL GAS 
COKING 
Chamber Furnaces 
New method to determine reactions occurring in a laboratory 
coking reactor, 7:20858 
Study of the liquid phase in the coking chamber of the delayed 
coking process, 7:20859 
Meetings 
Coal-based direct reduction processes symposium, 7:20640 
(CONF-8009225—(Summ.)) 
COLD NEUTRONS 


Total cross section and cross sections of scattering and capture 
of neutrons by sulfur in the 4-0.024 eV energy range, 7:23904 
(INIS-SU—44) 

COLD STORAGE 
Economic Analysis 

Overview of seasonal thermal energy storage in the United 

States, 7:21998 (PNL-SA—9831) 
Environmental Impacts 

Overview of seasonal thermal energy storage in the United 

States, 7:21998 (PNL-SA—9831) 
Legal Aspects 

Overview of seasonal thermal energy storage in the United 

States, 7:21998 (PNL-SA—9831) 
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Structure of vibrational and rotational nuclei, 7:23885 (JAERI- 
M—8769) 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA 
Supersound plasma counter-streaming interaction and 
thermalization inside the open magnetic traps, 7:23959 
(IPPJ—438) 


Impurity transport in a rotating toroidal plasma with cold-gas 

mantle system, 7:23992 
Transport Theory 
Impurity transport in a rotating toroidal plasma with cold-gas 
mantle system, 7:23992 
COLONY FORMING UNITS 
See CFU 
COLORADO 
Geology 

Investigation of dewatering for the modified in-situ oil shale 
retorting process, 7:20955 (LBL—11990) 

Issues associated with the potential development of 
underground coal gasification in Colorado, 7:20695 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Geothermal Resources 
Summary of DOE funded geothermal resource assessment 
efforts in Colorado by the Colorado Geological Survey, 

7:21533 (DOE/ID/12079—39) 


Hydrology 

Investigation of dewatering for the modified in-situ oil shale 
retorting process, 7:20955 (LBL—11990) 

Issues associated with the potential development of 
underground coal gasification in Colorado, 7:20695 

Natural Gas Deposits 

Development of techniques for optimizing selection and 
completion of western tight gas sands. Summary 
Phases I through VIII, November 1978-September 1981, 
7:20904 (DOE/BC/10005—7) 

Western gas sands project. Status report, April-May-June 1981, 
7:20911 (DOE/BC/10003—24) 

Oil Fields 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

COLORADO RIVER BASIN 
Energy Source Development 

Saline water use and disposal opportunities, 7:23212 (NP— 
2901954) 

COLORIMETRIC DOSEMETERS 
Chemical Reaction Kinetics 

Investigation of the colour recovery processes in irradiated 

"Red Acrylic” dosimeters, 7:22956 (INIS-mf—6528) 
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Performance 
Investigation of the colour recovery processes in irradiated 
"Red Acrylic” dosimeters, 7:22956 (INIS-mf—6528) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 
Particulates 
Optical and particulate properties at oceanic fronts, 7:23528 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS 
Test Facilities 
BDM Solar Test Facility, 7:21243 
COMBINED-CYCLE POWER PLANTS 
See also MHD GENERATOR ETF 
Coal 
Aveo gasifier in a combined cycle power plant, 7:21750 
Evaluation of coal gasification/combined cycle power plant 
feasibility at the Sewells Point Naval Complex, Norfolk, 
Virginia. Final report, 7:21674 (AD-A—103674/8) 
Evaluation of coal gasification/combined cycle power plant 
feasibility at the Sewells Point Naval Complex, Norfolk, 
Virginia. Summary. Final report, 7:21675 (AD-A—103675/5) 


High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 

Computerized Simulation 

Operation of gasification-combined-cycle (GCC) power plants 
on a utility network: a simulation analysis. Volume 2. GCC 
power plant model development. Final report, 7:21680 
(EPRI-AP—2053-Vol.2) 

Design 

Advances in pressurized fluidized bed steam cycle technology, 
7:21748 

Aveco gasifier in a combined cycle power plant, 7:21750 


Advances in pressurized fluidized bed steam cycle technology, 
7:21748 
Feasibility Studies 
Evaluation of coal gasification/combined cycle power plant 
feasibility at the Sewells Point Naval Complex, Norfolk, 
Virginia. Final report, 7:21674 (AD-A—103674/8) 
Evaluation of coal gasification/combined cycle power plant 
feasibility at the Sewells Point Naval Complex, Norfolk, 
Virginia. Summary. Final report, 7:21675 (AD-A—103675/5) 
Fluidized-Bed Combustors 
Advances in pressurized fluidized bed steam cycle technology, 
7:21748 
Gas Turbines 
High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 
High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 


Operation of gasification-combined-cycle (GCC) power plants 
on a utility network: a simulation analysis. Volume 2. GCC 
power plant model development. Final report, 7:21680 
(EPRI-AP—2053-Vol.2) 

Performance 

Operation of gasification-combined-cycle (GCC) power plants 
on a utility network: a simulation analysis. Volume 1. Results 
and conclusions. Final report, 7:21679 (EPRI-AP—2053- 
Vol.1) 

Pilot Plants 

Advances in pressurized fluidized bed steam cycle technology, 

7:21748 
COMBUSTION 


See also COCOMBUSTION 
FLUIDIZED-BED COMBUSTION 


Catalysis 
Surface catalyzed combustion, 7:22769 (LBL—11990) 
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Mathematical Models 
Disparate spatial and temporal scale problem in combustion 
modeling: a proposed remedy, 7:22775 (UCID—19248) 
Numerical modeling of turbulent combustion, 7:21121 (LBL— 
11990) 
Noise 
Combustion noise, 7:22777 (ESA-TT—673) 
Nucleation 
Investigation of metal and metal oxide clusters small enough to 
constitute the critical size for gas phase nucleation in 
combustion processes. Final report, 1 October 1975-30 June 
1979, 7:22766 (AD-A—093950) 
Temperature Measurement 
Surface catalyzed combustion, 7:22769 (LBL—11990) 
COMBUSTION KINETICS 
Analysis of swirling jet turbulent mixing and combustion, 
7:227716 (UTIAS—249) 
COMBUSTION PRODUCTS 
See also 3-METHYLCHOLANTHRENE 
Measuring Methods 
Measurement and generation mechanism and particulate 
emission from diesel engines, 7:20899 (EPRI-CS—2145-SR) 
COMBUSTORS 
Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 7:21272 
Design 
High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 
Environmental Impacts 
Biomass energy conversion in Hawaii, 7:21196 (LBL—11902) 


Pulverized-fuel combustion: modeling and scaleup 
methodologies. Fourth quarterly report, July 1, 1981- 
September 30, 1981, 7:22881 (DOE/PC/30294—4) 

Performance Testing 

High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 

Simulation 

Pulverized-fuel combustion: modeling and scaleup 
methodologies. Fourth quarterly report, July 1, 1981- 
September 30, 1981, 7:22881 (DOE/PC/30294—4) 

COMMERCIAL BUILDINGS 
Passive Solar Cooling Systems 

Economic model for passive solar designs in commercial 
environments: NBS building science series 125, 7:21385 
(NBS-BSS— 125) 

Passive Solar Heating Systems 

Economic model for passive solar designs in commercial 
environments: NBS building science series 125, 7:21385 
(NBS-BSS—125) 

Solar Cooling Systems 

Thermal and economic assessment of solar cooling systems for 

small commercial buildings, 7:21422 
COMMERCIAL SECTOR 
Energy Demand 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Energy Supplies 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
COMMUNICATIONS 
Game Theory 

Game theory model of digital message authentication, 7:24120 

(SAND—81-1985C) 
COMMUNITIES 

Energy: planning guide for Minnesota communities, 7:22154 

(NP—2902322) 
Economic Growth 

Conceptual model of a develop t t system: an 
interview on the state-of-the-art in growth management 
planning, 7:22015 (DOE/CS/20028—T5) 





Energy Policy 
Local energy initiatives: a second look. A survey of cities and 
counties, California 1981, 7:22125 (NP—2901956) 


Dynamics 
— and comparative statics of mutualistic communities, 
7: 
Total Energy Systems 
Systems approach to the management of integrated 
cogeneration systems (ADAM computer code), 7:22230 
(EPRI-EA—2084) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPATIBILITY (IMMUNOLOGICAL) 


See also SUPERCONDUCTING COMPOSITES 
Electric Conductivity 
ac line insulators. Final report, 7:21763 (EPRI-EL—2151) 
Fibers 
Short-fiber reinforcements: where the action is, 7:22522 


Impact Shock 
Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 


Response Functions 
Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 
Dynamical response of particulate-loaded materials. II. A 
theory with application to alumina particles in an epoxy 
matrix, 7:22519 
COMPOUND PARABOLIC CONCENTRATORS 
Comparative Evaluations 
Parametric study of the performance of a CPC collector: 
comparison with a flat plate collector, 7:21497 
COMPOUND-NUCLEUS REACTIONS 
S Matrix 
Study of a multiparticle resonance mechanism in the cross 
sections of neutron-nucleus interaction in terms of the 
coupled channel equation model, 7:23878 (INIS-SU—40) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Efficiency 
Basis for compressed air energy storage (CAES) field test at 
Pittsfield, Illinois, 7:21990 (PNL-SA—9447) 
Performance Testing 
Basis for compressed air energy storage (CAES) field test at 
Pittsfield, Illinois, 7:21990 (PNL-SA—9447) 
COMPRESSED AIR STORAGE POWER PLANTS 
Design 
Conceptual design and engineering studies of adiabatic 
compressed air energy storage (CAES) with thermal energy 
storage, 7:21745 (PNL—4115) 
Analysis 


Conceptual design and engineering studies of adiabatic 
compressed air energy storage (CAES) with thermal energy 
storage, 7:21745 (PNL—4115) 

Technology Assessment 

Conceptual design and engineering studies of adiabatic 
compressed air energy storage (CAES) with thermal energy 
storage, 7:21745 (PNL—4115) 

COMPUTER CODES 

Simulation analysis of some outlier detection methods, 7:24116 

(ORNL/CSD/TM—143) 
A Codes 

ACDOSz2: a code for neutron-induced activities and dose rates, 

7:24050 (LBL—13429) 
B Codes 

BICYCLE II: a computer code for calculating levelized life- 

cycle costs, 7:24112 (LA—8909) 
E Codes 

EOSMOD: a subroutine package for calculating equations of 

state and opacities, 7:24111 (LA—8502-M) 
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COMPUTER CODES 
E Codes 


EXCEDE energy deposition. Theory and experiment 
compared. Final report 31 Oct 79-31 Oct 80, 7:23634 (AD- 
A—102522/0) 

Transformation of ERATO into a deltaW code (toroidal 
plasma equilibrium), 7:23986 

H Codes 

Computer aided design of a receiver using the heat energy 

analysis program, 7:21502 
L Codes 

Computer programs for plutonium isotopic analysis of 
solutions (LEPA, LECAL, PUAN, and PUCAL codes), 
7:22630 (UCID—19194) 

Solving the Navier-Stokes equations with LSODI and the 
method of lines, 7:24124 (UCID—19262) 

User's guide to the MESOI diffusion model and to the utility 
programs UPDATE and LOGRVJU, 7:23074 (PNL—3999) 

M Codes 

User's guide to the MESOI diffusion model and to the utility 

programs UPDATE and LOGRVJU, 7:23074 (PNL—3999) 
P Codes 

Computer programs for plutonium isotopic analysis of 
solutions (LEPA, LECAL, PUAN, and PUCAL codes), 
7:22630 (UCID—19194) 

Hazards of combustible gases accidentally released from the 
process plant of HTGR process applications (PHCA; 

REFEXP; SPHDET), 7:21972 (GA-A—16365) 

PARSER: a tool for command interpretation, 7:24121 
(SAND—81-2193) 

Praxis conversion utilities, 7:24126 (UCID—19265) 

Residential solar-absorption chiller thermal dynamics, 7:21379 
(ERC-R—81013) 

R Codes 
Development of a RELAP model for the Barstow thermal- 

storage subsystem, 7:21520 (SAND—81-1831) 

Hazards abe combustible gases accidentally released from the 
process plant of HTGR process applications (PH! 
REFEXP; SPHDET), 7:21972 (GA-A—16365) 

Integrated operation of water-resource and electrical-power 
systems (RESOPT), 7:21137 (CRWR—159) 

Radon attenuation effectiveness and cost optimization of 
composite covers for uranium mill tailings, 7:21024 
(DOE/AL—165/UMTRA) 

S Codes 
Computer procedures for converting distillation temperatures 

measured at reduced pressures to normal boiling points for 
undefined hydrocarbon mixtures (Computer programs 
WKDETI and SGFIT), 7:22686 (DOE/PETC/TR—82/4) 

Hazards of combustible gases accidentally released from the 
process plant of HTGR process applications (PHCA; 
REFEXP; SPHDET), 7:21972 (GA-A—16365) 

T Codes 
TWOZONE users manual. 2nd edition, 7:22168 (LBL—6840- 

Rev.) 

Testing 
Solving the Navier-Stokes equations with LSODI and the 

method of lines, 7:24124 (UCID—19262) 

U Codes 
User's guide to the MESOI diffusion model and to the utility 

programs UPDATE and LOGRVJU, 7:23074 (PNL—3999) 

W Codes 
Computer procedures for converting distillation temperatures 

measured at reduced pressures to normal boiling points for 
undefined hydrocarbon mixtures (Computer programs 
WKDETI and SGFIT), 7:22686 (DOE/PETC/TR—82/4) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTERIZED TOMOGRAPHY 

Noise 
Effect of noise in computed tomographic reconstructions on 

detectability, 7:23292 (LA-UR—81-3264) 

Spatial Resolution 
Effect of noise in computed tomographic reconstructions on 

detectability, 7:23292 (LA-UR—81-3264) 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 
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Calculation Methods 
New look at long-term collector performance and utilizability, 
7:21467 (ERC-R—81015) 
Design 
Design considerations for reducing optical losses due to gaps 
between absorbers and their reflectors, 7:21495 


New look at long-term collector performance and utilizability, 
7:21467 (ERC-R—81015) 
Performance 
New look at long-term collector performance and utilizability, 
7:21467 (ERC-R—81015) 
Solar Reflectors 
Design considerations for reducing optical losses due to gaps 
between absorbers and their reflectors, 7:21495 
CONCENTRATOR SOLAR CELLS 
Cost 
Panel on solar electric technologies: photovoltaic concentrator 
technology, 7:21305 


Ceara Satin ante i cnnanterins exhanee. eater eomays 
for space applications. Performance evaluation of 5 kw and 
20 kw systems in Si and GaAs at | au employing a flat plate 
trough concentrator. final report, 7:21202 (NASA-CR— 
164038) 
studies for concentrating photovoltaic arrays, 7:21211 
(SAND—81-0944) 


Efficiency 
Panel on solar electric technologies: photovoltaic concentrator 
technology, 7:21305 
Solar Concentrators 
Sunlight concentration systems for photoelectric energy 
conversion. Final report, 7:21286 (PB_-81-226441) 
CONCRETES 
See also PRESTRESSED CONCRETE 
Abrasion 
Loss of weather abrasion resistance of concrete resulting from 
exposure to intense solar flux, 7:21329 (SERI—9020/12) 


Strength 
Fly ash reactions in concrete. Final report, 7:22540 
(DOE/CS/40222—4) 
Fracture Properties 
Fly ash reactions in concrete. Final report, 7:22540 
(DOE/CS/40222—4) 


Cementitious radioactive waste hosts formed under elevated 
temperatures and pressures (FUETAP concretes), 7:21021 
(CONF-811122—39) 

Physical Radiation Effects 

Loss of weather abrasion resistance of concrete resulting from 
exposure to intense solar flux, 7:21329 (SERI—9020/12) 

Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 7:22941 


Cementitious radioactive waste hosts formed under elevated 
temperatures and pressures (FUETAP concretes), 7:21021 
(CONF-811 122-39) 


Thermal Expansion 
Cementitious radioactive waste hosts formed under elevated 

temperatures and pressures (FUETAP concretes), 7:21021 
(CONF-811122—39) 

Weathering 

Loss of weather abrasion resistance of concrete resulting from 

to intense solar flux, 7:21329 (SERI—9020/12) 
CONDENSATION NUCLEI 


Lumped mode dynamics of submicrometer aerosols, 7:20790 
(EPRI-CS—2145-SR) 
CONDENSED AROMATICS 
See also ANTHRACENE 
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Electron Spin Resonance 
ESR-investigations on heat treated naphthacene, 7:20717 


Fluorescence Spectroscopy 
Analysis of pitches by Shpol'skii spectrofluorimetry, 7:20747 
Gas Chromatography 


compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Heat Treatments 
ESR-investigations on heat treated naphthacene, 7:20717 
Mass Spectroscopy 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 


Transformation of ERATO into a deltaW code (toroidal 
plasma equilibrium), 7:23986 
CONGENITAL MALFORMATIONS 


Developmental abnormalities of the vitreous in mouse fetuses 
caused by simultaneous irradiation of x-rays and ultrasound, 
7:23411 

CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSOLES 
Human equation in operating a nuclear-power plant, 7:21942 
CONSTRUCTION INDUSTRY 
Energy Conservation 

Future raw materials and energy use in industry: a research 

agenda, 7:22211 (BNL—51382) 
Research Programs 

Future raw materials and energy use in industry: a research 

agenda, 7:22211 (BNL—51382) 
CONSUMER PRODUCTS 


Energy Consumption 
Micro- and macroanalytical methods for the determination of 
the specific cumulated energy consumption for the 
production of consumer goods, 7:22153 
Production 
Micro- and macroanalytical methods for the determination of 
the specific cumulated energy consumption for the 
production of consumer goods, 7:22153 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also PRESSURE VESSELS 
Design 
Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 
(DOE/ET/20111—1) 
Performance 
Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 
(DOE/ET/20111—1) 
CONTAINMENT BUILDINGS 
Stress Analysis 
Computational experiences with variable modulus, elastic- 
plastic, and viscoelastic concrete models (HTGR), 7:21855 
(LA-UR—81-3509) 
CONTAINMENT 
Samplers 
Workshop on it sampling. Final report (PWR; 
BWR), 7:21979 (NSAC—18) 
CONTINENTAL SHELF 
Abandoned Wells 
Annual report on Outer Continental Shelf shut-in or flaring 
wells is no longer needed, 7:20889 (EMD—82-17) 
Biogeochemistry 
Copper chelating capacity in the Sargasso Sea and on the 
continental shelf of the southeastern United States, 7:23549 
(CONF-790268—) 


An ecosystem analysis of oil and gas development on the 
Texas-Louisiana continental shelf. Biological services 
program, 7:20886 (PB—81-247181) 


Natural Gas Deposits 

Final Environmental Impact Statement. Proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore southern 
California: OCS sale No. 68. Volume 1, 7:20878 (BLM-YN- 
ES—81-002-1792) 

Proposed 1977 Outer Continental Shelf Oil and Gas Lease 
Sale, Gulf of Mexico. OCS sale No. 47: draft environmental 
impact statement. Volume 1, 7:20884 (PB—81-241085) 

Proposed 1976 Outer Continental Shelf Oil and Gas General 
Leae Sale, Gulf of Mexico. OCS sale No. 41: draft 
environmental statement. Volume 2, 7:20885 (PB—81- 
241101) 

Petroleum Deposits 

Final Environmental Impact Statement. Proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore southern 
California: OCS sale No. 68. Volume 1, 7:20878 (BLM-YN- 
ES—81-002-1792) 

Proposed 1977 Outer Continental Shelf Oil and Gas Lease 
Sale, Gulf of Mexico. OCS sale No. 47: draft environmental 
impact statement. Volume 1, 7:20884 (PB—81-241085) 

Proposed 1976 Outer Continental Shelf Oil and Gas General 
Leae Sale, Gulf of Mexico. OCS sale No. 41: draft 
environmental statement. Volume 2, 7:20885 (PB—81- 
241101) 

CONTROL ELEMENTS 


Design 
Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report (PWR; BWR), 7:21940 (EPRI-NP-—— 
1974) 
Performance 
Control rod materials and burnable poisons: an evaluation of 
the state of the art and needs for technology development, 
July 1980. Final report (PWR; BWR), 7:21940 (EPRI-NP— 
1974) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING LOAD 
Computer Codes 
TWOZONE users manual. 2nd edition, 7:22168 (LBL—6840- 
Rev.) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
REACTOR 


THERMONUCLEAR REACTOR COOLING SYSTEMS 
Acoustic Emission Testing 
Evaluation of forced-convection nucleate boiling detection by 
acoustic emission, 7:24055 (LBL—13519) 


High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 

Performance 

High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 

COOLING TOWERS 


Cooling towers: design and performance. January, 1973- 
August, 1981 (citations from Information Services in 
Mechanical ineering Data Base). Report for Jan 73-Aug 
81, 7:21744 (PB—81-875221) 

COPOLYMERS 
Molecular Structure 

Sandwich model of the amorphous material in semicrystalline 
polymers, block copolymers and filled or reinforced 
elastomers, 7:22530 





COPPER 
Activation Analysis 


COPPER 
Activation Analysis 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Charged-Particle Transport 

Ionization energy losses of positron and electrons, 7:23891 

(INIS-mf—6819) 
Chelating Agents 

Copper chelating capacity in the Sargasso Sea and on the 
continental shelf of the southeastern United States, 7:23549 
(CONF-790268—) 

Chemical State 
Aquatic systems program, 7:23200 (SRO—819-12) 


Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
Crystal Growth 
Initial epitaxial growth of (111)Au/(111)Cu and 
(111)Cu/(111)Au, 7:22394 


Diffusion 
Interdiffusion phenomena in Au/Cu and Cu/Au bilayers, 
7:22392 


Ecological Concentration 
Background levels of trace elements in forest ecosystems, 
7:23136 
Electron-Positron Collisions 
Low-temperature effects in metals as observed by positron 
annihilation, 7:23717 
Theory for enhancement of the positron annihilation rate with 
core electrons in solids, 7:23727 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Epitaxy 
Initial epitaxial growth of (111)Au/(111)Cu and 
(111)Cu/(111)Au, 7:22396 


Observations of OFHC pure copper TEM grids in the STEM, 
7:22301 (DOE/ER/10404—7) 
Monitoring 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Neutron Spectra 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Neutron Transport 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Oxidation 
In-situ oxidation of copper, 7:22300 (DOE/ER/10404—7) 
Observations of OFHC pure copper TEM grids in the STEM, 
7:22301 (DOE/ER/10404—7) 
Permeability 
Deuterium permeation through copper with trapping 
impurities, 7:22551 
Physical Radiation Effects 
Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 
Defects and transmutations in reactor-irradiated copper, 
7:22297 (CONF-811145—2) 
investigation into the annealing of copper after neutron 
irradiation at 250°C, 7:22426 
Study of optical constants variations in metallic thin coatings 
under irradiation, 7:22544 (INIS-SU—4) 
Vacancy and interstitial loops in irradiated copper, 7:22298 
(CONF-811150—1(Draft)) 
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Positronium 
Positronium emission from metal surfaces characterized by 
Auger electron spectroscopy, 7:22443 
Slow positron studies on single crystals of Ag(100), Ag(111) 
and Cu(111), 7:22441 
Positrons 
Band-theoretical approach to the momentum distribution of 


annihilating pairs in solids, 7:22445 

Interpretation of combined measurements of positron mean- 
lifetime and Doppler-broadened lineshape in aluminum and 
copper, 7:22423 

Investigation of voids in copper and aluminum by positron 
annihilation, 7:22425 

Positron annihilation measurement of the vacancy formation 
enthalpy in copper, 7:22447 

Positron annihilation measurements in Cu, Ni, Pd, and Pt in 


Pyrite geochemical analysis in copper prospecting, 7:23547 
(PAEC(C)IB—80004) 


Solar cogeneration for copper smelting, 7:21367 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Sorptive Properties 
Angular resolved UPS and XPS of benzenethiol 
adsorbed on Cu(111) at 300°K, 7:22685 (CONF-811113—43) 
Sprayed Coatings 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
Sputtering 
Copper polishing by argon ions, 7:23684 (KFTI—80-46) 
Surface study program in IPP, Nagoya University, 7:24040 
(JAERI-M—8971) 
Thermodynamic Properties 
Low-temperature effects in metals as observed by positron 
annihilation, 7:23717 
Vacancies 
Positron annihilation measurement of the vacancy formation 
enthalpy in copper, 7:22447 
Positron annihilation measurements in Cu, Ni, Pd, and Pt in 
thermal equilibrium, 7:22448 
Voids 
Investigation of voids in copper and aluminum by positron 
annihilation, 7:22425 
Voltametry 
Microprocessor controlled anodic stripping voltameter for 
trace metals analysis in water, 7:22625 (LBL—11990) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
COPPER 61 
Level Widths 
Fluctuations of the reduced partial gamma widths averaged 
over the resonances, 7:23815 (INIS-SU—40) 
COPPER 63 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
COPPER 65 TARGET 
Neutron Reactions 
Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
Crystal Structure 
Positron annihilation study on the HCP-phase Cu-Ge and Ag- 
Al alloys by Mijnarends’ method, 7:22581 
Crystal-Phase Transformations 
Study of phase transformations in copper alloys by positron 
annihilation, 7:22402 
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Electronic Structure 
Electron momentum density in disordered transition and noble 
metal alloys in the average t-matrix approximation, 7:22419 
Phase Studies 
Formation of superconducting C15 phases in ternary V-Hf-Cu 
alloys, 7:22361 
Investigations in the ternary system Be-Cu-Fe, 7:22358 
Physical Radiation Effects 
Damage analysis and fundamental studies. Quarterly progress 
report, April-June 1981, 7:24006 (DOE/ER—0046/6) 
Hardening 


Study of precipitation phenomena in aluminum alloys by 
positron annihilation, 7:22406 
Proximity Effect 
Proximity effect in Cu-Nb-Sn composites, 7:22516 (IS-T—974) 
Surface Properties 
Use of photoemission with synchrotron radiation to probe 
surfaces on an atomic scale, 7:23929 
Vacancies 
Positron annihilation study of the vacancies in copper 
concentrated alloys, 7:22405 
Trapping of positive muons by vacancies in Cu-Al and Al-Ni 
non-stoichiometric compounds, 7:22436 
COPPER BASE ALLOYS 
See also BRONZE 
Crystal Structure 
Characterization of the locally ordered regions in short-range 
ordered a-phase Cu-Al alloys, 7:22401 
Failures 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES (Lead enrichment at intergranular fracture surfaces), 
7:22400 
Fermi Level 
Effects of self-consistency on the Fermi surface properties of 
disordered Cu-rich Cu sub(x)Ni sub(1-x) and alpha-Cu 
sub(x)Zn sub(1-x) alloys, 7:22420 
Positron annihilation study on single crystals of concentrated 
alloy phases, 7:22422 
Radiation Effects 
Positron lifetime study of gas bubbles, 7:22429 
Thermoelasticity 
Positron annihilation in the thermoelastic martensitic 
transformation, 7:22403 
COPPER COMPLEXES 
Chemical Reaction Kinetics 
Inhibition of hydrocarbon autoxidation by some sulphur 
containing transitions metal complexes (1) 
(Dialkyldithiophosphates and dialkyldithiocarbamates), 
7:22724 


Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
COPPER COMPOUNDS 
Chemical Reactions 
Mechanistic chemistry of some transition-metal complexes, 
7:22650 (IS-T—954) 
CORALS 
Metabolism 
Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:23450 (PB—81-231623) 
CORING FLUIDS 
Comparative Evaluations 
Low invasion fluids for pressuring coring. Final report, 7:20846 
(DOE/BC/00015—28) 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See AGRICULTURAL WASTES 
CORNEA 


Surface ultrastructure of the cornea and adjacent epidermis 
during metamorphosis of Rana pipiens: a scanning electron 
microscopic study, 7:23321 

CORONA (SOLAR) 
See SOLAR CORONA 


CORRELATION FUNCTIONS 
Electron Gas 
Density distribution of 
Kahana formalism, 7:23718 
CORROSION PROTECTION 


Facilities 
Underwater conservation - corrosion 
, 7:22307 (GKSS—80/E/41) 
CORROSION RESISTANT ALLOYS 
Dispersion 


of components 


ide-di hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 
Performance Testing 
Materials compatibility in selected fuel element reprocessing 
environments: consolidated fuel reprocessing program, 
7:21004 (CONF-811103—58) 


Tensile Properties 
hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 
CORTISOL 
See HYDROCORTISONE 
COSMIC DUST 
Alkynes 


Relative distribution of ammonia and cyanobutadiyne emission 
in Heiles 2 dust cloud, 7:23600 
Ammonia 
Relative distribution of ammonia and cyanobutadiyne emission 
in Heiles 2 dust cloud, 7:23600 
COSMIC GAMMA SOURCES 
Meetings 
Gamma-ray transients and related astrophysical phenomena, 
7:23563 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 


Measurement of the cosmic-ray antiproton flux and a search 
for an antihelium, 7:23566 
COSMIC X-RAY SOURCES 


Astrophysics 
X-ray astronomy with the Einstein Observatory. Proceedings 
of the High Energy Astrophysics Division of the American 
Astronomical Society meeting on x-ray astronomy held at 
the Harvard/Smithsonian Center for Astrophysics, 
Cambridge, MA, USA, January 28-30, 1980, 7:23589 


Meetings 
Gamma-ray transients and related astrophysical phenomena, 
7:23563 
COSMOLOGICAL MODELS 
Baryon Number 
First order phase transition of a vacuum and baryon-number 
domain structure of the Universe, 7:23586 
Black Holes 
Cold Big Bang with small black holes, 7:23583 
COSMOLOGY 
Unified Gauge Models 
Are statistical notions applicable in the early universe, 7:23777 
(DOE/ER/03285—39) 
First-order phase transitions in the early universe, 7:23557 
(DOE/ER/03285—39) 
Grand unification and cosmology: an environmental impact 
statement, 7:23556 (DOE/ER/03285—39) 
COSMOS 
See UNIVERSE 
COSTA RICA 
Geothermal Energy 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
Progress in power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 





COSTEAM PROCESS 


Catalysts 
Mechanisms and kinetics of coal h 


ydrogenation. 

progress report, July-September 1981, 7:20663 
{DOE/ET/ 148817) 
Reaction Kinetics 


Mechanisms and kinetics of coal hydrogenation. 
progress report, July-September 1981, 7:20663 
(DOE/ET/14881—7) 

COTTON PLANTS 
Residues 

Carbaryl residues in cottonseed products in the Philippines, 
7:23342 (IAEA-TECDOC—243) 

Residues in cottonseed oil and cake resulting from the 
combined application of DDT and dimethoate, 7:23341 
(IAEA-TECDOC—243) 

Residues of '*C-cyolane in cottonseed products, 7:23340 


Quarterly 


Quarterly 


Analog meter for the pulse mean counting rate for 


tioi 
instruments of technological control, 7:22974 (INIS-SU—S52) 


COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COURT BUILDINGS 
See PUBLIC BUILDINGS 
Cows 
Radionuciide Kinetics 
Transfer of radionuclides into domestic animals and their 
products, 7:23371 (NIRS-M—31) 
CP INVARIANCE 
SU-5 Groups 
Strong CP solution with SU(5)xSU(5), 7:23768 
CRABS 
See CRUSTACEANS 
Muscles 
Crustacean muscles: atrophy and regeneration during molting, 
7:23280 (CONF-8109104—1) 
CRACK PROPAGATION 
Elastic-plastic analysis of growing cracks, 7:22391 
C-REACTIVE PROTEIN 
See IMMUNITY 
See RIVERS 
CRESOLS 
Gas 


Organic in coal slurry pipeline water, 7:20812 
(LBL—11990) 


Spectroscopy 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 


Technique for depolymerization of bituminous coal, 7:20735 
CRESYLIC ACID 
See CRESOLS 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY 
Calculational investigations on designing methods of fuel 
thicknesses of annular tanks for plutonium solutions, 7:21939 
(PNCT—831-79-02) 
CROPS 
Yields 
Studies on the yield of catch crops grown for fuel, 7:21249 
CROSS SECTIONS 
See also DIFFERENTIAL CROSS SECTIONS 
Adequacy of Th-232 and U-233 ENDF/B data for HTGR 
design applications, 7:21841 (EPRI-NP-—1098) 
Cross sections and yields important for fission product 
absorption in thermal reactors, 7:21899 (EPRI-NP—1098) 
Nuclear data for actinide production and depletion 
calculations, 7:21901 (EPRI-NP—1098) 
i ip between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 
Requirements for the physics analysis of PWR fue! assemblies, 
7:21798 (EPRI-NP—1098) 
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One-Nucleon Transfer Reactions 
Gamma-rays from low-spin states populated in transfer 
reactions, 7:23841 (OUP—81-09) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also ZOOPLANKTON 
Animal Growth 
Effects of cyclic temperature on larvae of marine invertebrates. 
Progress report, January 15, 1981-January 14, 1982, 7:23434 
(DOE/EV/14377—6) 
CRYOGENIC FLUIDS 
Level Indicators 
Level gauge for the liquid helium, 7:22793 (KFTI—80-46) 
CRYOGENICS 
Thermal Insulation 
Study of the degassing of many-layer thermal insulation of 
cryogenic vessels, 7:22790 (KFTI—80-37) 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOPUMPS 
Efficiency 
Energy consumption in a cryogenic vacuum system, 7:22864 
(KFTI—80-37) 
Palladium 
Hydrogen pumping out by palladium with the zirconium- 
aluminium alloy coating, 7:22867 (KFTI—80-37) 
Refrigerators 
Oilfree cryogenic vacuum unit with the neon refrigerator, 
7:22792 (KFTI—80-37) 
CRYSTAL DEFECTS 
Electron Diffraction 
Microdiffraction from crystals containing defects, 7:22574 
CRYSTAL LATTICES 
Excitation 
Concentrational expansion in the theory of excitation migration 
in disordered lattices, 7:23923 (ITEF—5(1981)) 
Ton Channeling 
Radiation of the channelled particles on the non-uniformity of 
the crystal lattice, 7:23908 (KFTI—80-46) 
CRYSTAL RIVER-3 REACTOR 
Containment Buildings 
Role of the containment monitor, 7:21821 (PNL-SA—9909) 
Radiation Detectors 
Role of the containment monitor, 7:21821 (PNL-SA—9909) 
CRYSTALLINE LENS 
Ultrastructural Changes 
Morphological changes in the cataract: the ultrastructure of 
human lens opacities, localized by cooperative cataract 
research group procedures, 7:23322 
CRYSTALLOGRAPHY 
Data Analysis 
Robust/resistant technique for crystal-structure refinement, 
7:22689 (PNL-SA—9768) 


XI national conference on crystallography (invited talks), 
7:23934 
CRYSTALS 


See also DENDRITES 
IONIC CRYSTALS 
LIQUID CRYSTALS 
MOLECULAR CRYSTALS 
MONOCR YSTALS 


Interfaces 
Pseudopotential calculations for ideal interfaces, 7:23927 
Ion Channeling 
Penetration profiles of particles injected into the crystal under 
channeling conditions, 7:23907 (K FTI—80-44) 
Neutron Diffraction 
Pendellousung-effect in inelastic scattering of thermal neutrons 
by crystals, 7:23900 (INIS-SU—40) 
CULTURES (CELLS) 
See CELL CULTURES 
CULTURES (TISSUE) 
See TISSUE CULTURES 
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Energy Levels 
Nuclear data sheets for A = 243, 7:23863 
Energy-Level Transitions 
Nuclear data sheets for A = 243, 7:23863 
CURIUM 244 


Biogeochemistry 
Prediction of the ultimate biological availability of 
transuranium elements in the environment, 7:23169 
Concentration 


Radioecology of the actinide elements, 7:23162 (SRO—819-12) 
CURIUM 244 TARGET 
Neutron Reactions 
Present status, critical comparison and assessment of different 
evaluations and files of neutron cross-section data for 
selected actinides, 7:23849 (IAEA-TECDOC—232) 
CURIUM 245 
Levels 
Nuclear data sheets for A = 245, 7:23864 
Energy-Level Transitions 
Nuclear data sheets for A = 245, 7:23864 
CURIUM 245 TARGET 
Neutron Reactions 
Present status, critical comparison and assessment of different 
evaluations and files of neutron cross-section data for 
selected actinides, 7:23849 (IAEA-TECDOC—232) 
CURIUM 247 
Levels 
Nuclear data sheets for A = 247, 7:23865 
Energy-Level Transitions 
Nuclear data sheets for A = 247, 7:23865 
CURIUM 247 TARGET 
Neutron Reactions 
Evaluation of Cm-247 neutron cross sections in the resonance 
region, 7:23846 (EUR—6929) 
CUTTING TOOLS 


Design 
Fiber breaking tool (Engineering Materials), 7:22813 (CAPE— 
2699) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES 
Chemical Reactions 
Ion-beam studies of the reactions of atomic cobalt ions with 
cycloalkanes in the gas phase. Formation and decomposition 
of chemically activated metallacycles, 7:21124 
Dehydrogenation 
Ion-beam studies of the reactions of atomic cobalt ions with 
cycloalkanes in the gas phase. Formation and decomposition 
of chemically activated metallacycles, 7:21124 
CYCLOALKENES 


See also CAMPHENE 
NORBORNADIENE 


Chemical Reaction Kinetics 
Formation of hydrocarbons by hydridic reduction of carbon 
monoxide on Cp2Fe2(CO),, 7:22713 
Synthesis 
Hydrocarbon formation on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 
CYCLONE SEPARATORS 
Comparative Evaluations 
Gas cleaning at high temperatures and high pressures, 7:22893 
(EPRI-CS—2145-SR) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 
Amino Acids 
Amino acid sequences of bacterial cytochromes c’ and c-556, 
7:23260 
CYTOLOGY 
Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
CYTOSINE 
Quantitative Chemical Analysis 
High-performance liquid chromatographic analysis of cytosine 
arabinoside and metabolites in biological samples, 7:23245 


DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Direct, long distance, low cost, high rate computer 
communication line, 7:20994 ([A—1356) 
Passive solar instrumentation and energy display, 7:21456 
Calibration 
Computer controlled calibration system (CAMAC) 
(Engineering Materials) (For calibrating data system for 
vibration and shock testing), 7:22861 (CAPE—2705) 


Design 
Example of how to build a mini-computer-based monitor 
system, 7:21454 
Dynamic Programming 
Dynamic parameter array system (DPA), 7:24113 (LA-UR— 
81-3400) 


Example of how to build a mini-computer-based monitor 
system, 7:21454 
Multi-Channel Analyzers 
Large capacity, high-speed multiparameter multichannel 
analysis system, 7:23014 (CONF-8011126—1) 
Operation 
Advanced stripline sampler development, 7:23058 (EGG— 
1183-1783) 
Performance 
Advanced stripline sampler development, 7:23058 (EGG— 
1183-1783) 


Large capacity, high-speed multiparameter multichannel 
analysis system, 7:23014 (CONF-8011126—1) 
DATA ANALYSIS 
Information Validation 
Simulation analysis of some outlier detection methods, 7:24116 
(ORNL/CSD/TM—143) 
DATA PROCESSING 
See also DATA PROCESSING 
Data analysis for electronic experiments, 7:23013 (CERN—81- 
03) 


Algorithms 
Portable random number generator for use in signal processing, 
7:24119 (SAND—81-1933) 
DAUGHTER PRODUCTS 
After-Heat 
Recent topics on decay power, 7:21910 (JAERI-M—8769) 
Health Hazards 
Indoor radiation exposures from radon and its daughters: & 
view of the issue, 7:23370 (LBL—10525) 
Radiation Hazards 
Model for predicting lung cancer risks induced by 
environmental levels of radon daughters, 7:23395 
Risk Assessment 
Indoor radiation exposures from radon and its daughters: a 
view of the issue, 7:23370 (LBL—10525) 
DAVIS BESSE-1 REACTOR 
Electrical Equipment 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the Davis-Besse Nuclear 
Power Station, Unit No. 1: selected issues program (Docket 
No. 50-346), 7:21824 (UCID—19114) 
Power Supplies 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the Davis-Besse Nuclear 
Power Station, Unit No. 1: selected issues program (Docket 
No. 50-346), 7:21824 (UCID—19114) 
DC TO AC INVERTERS 
See INVERTERS 
DDT 
(Dichl dip 
Dechlorination 
Effect of water potential on decomposition processes in soils, 
7:23129 








Residues 
Residues in cottonseed oil and cake resulting from the 
combined application of DDT and dimethoate, 7:23341 
(IAEA-TECDOC—243) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECOMPOSITION 
See also CARBONIZATION 
PYROLYSIS 


RADIOL YSIS 
Mathematical Models 
Effect of water potential on decomposition processes in soils, 
7:23129 
DEER 
Growth 
Cycling and land resources management, 7:23161 (SRO—819- 
12) 
DEFECTS 
(Not for CRYSTAL DEFECTS.) 


Ultrasonic Testing 
Acousting of small-size articles, 7:23020 (INIS-SU—4) 
DEGRADATION (CHEMICAL) 
See DECOMPOSITION 
DEHUMIDIFIERS 
Desiccants 
Performance predictions of silica-gel desiccant dehumidifiers, 
7:21375 (DOE/CS/31589—T10) 
Testing of a solar powered cooling system using cross-cooled 
desiccant dehumidifiers, 7:21421 
Mathematical Models 
Performance predictions of silica-gel desiccant dehumidifiers, 
7:21375 (DOE/CS/31589—T 10) 
Performance 
Performance of silica-gel desiccant dehumidifiers, 
7:21375 (DOE/CS/31589—T10) 
DELAWARE 
Geothermal Exploration 
Geothermal energy for the eastern United States, 7:21584 
DEMONSTRATION PROGRAMS 
Investigations 


Allegations that low-cost solar space heating systems are being 
ruled out in the solar in Federal Buildings Demonstration 
Program, 7:21158 (EMD—82-22) 


Management 
Synthetic Fuels Corporation’s management of demonstration 
projects would be limited, 7:20839 (EMD—81-116) 
DENDRITES 
Filtration 
Effect of dust load on the collection performances of an air 
filter, 7:23093 (EPRI-CS—2145-SR) 
DENMARK 


Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
DENSIMETERS 
Control Systems 
Microprocessor controller scanning densimeter system, 7:22993 
DENSITOMETERS 
Operation 


L/sub III/-edge densitometer operations manual, 7:21089 
(LA—8986-M) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION PLANTS 
Solar Stills 
New desalination t: the solar evaporator and condenser 
system (SEACS), 7:21459 
Tower Focus Power Plants 
User requirements in solar desalination plants, 7:21339 
(STTFUA—$81/11) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also HOT GAS CLEANUP 


ERA Vol. 7, No.8 / 146S 


LIME-LIMESTONE WET SCRUBBING PROCESSES 
Catalysis 
Importance of trinuclear coordination in the activation and 
desulfurization of a thioformamido ligand by a triosmium 
cluster, 7:22658 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATIONS 
Neutron Radiography 
High frame-rate neutron radiography of dynamic events, 
7:23029 (UCRL—86954) 
DEUS 
(Dual Energy Use Systems.) 
See also COGENERATION 
Economics 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
Institutional Factors 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
Technology Assessment 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
DEUTERIUM 
Chemical Reaction Kinetics 
General small-curvature approximation for transition-state- 
theory transmission coefficients, 7:22660 
Diffusion 
Deuterium permeation through copper with trapping 
impurities, 7:22551 
Isotope Effects 
Kinetic studies of organochromium(III) cations and their 
hydrido analog, 7:22651 (IS-T—956) 
Preparation of 2,3-dimethylene-2,3-dihydrofurans by the flash 
vacuum pyrolysis of substituted furylmethy]l esters, 7:22696 
Thermodynamic properties of the cubic plutonium hydride 
solid solution, 7:20999 (RFP—3099) 
Surface Tension 
Quantum effects on the temperature dependence of surface 
tension of simple liquids, 7:23732 
DEUTERIUM IONS 
Ton-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 


Calculated trapping curves of D in C and Si, 7:23679 (IPP—9- 


Determination of the neutron-neutron scattering length in the 
*H(n,np)n reaction at energies between 15 and 27 MeV, 
7:23800 

Direct measurement of a thermal cross section of neutron 
radiative capture by deuterons, 7:23799 (INIS-SU—44) 

D TRITIDES 
Surface Tension 
Quantum effects on the temperature dependence of surface 
tension of simple liquids, 7:23732 
DEUTERON REACTIONS 
Breakup Reactions 
Radiochemical studies of fast neutron induced reactions at 
KFA JUELICH, 7:23802 (INIS-SU—40) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Wave Functions 

Relativistic wave function of a deuteron at the light front, 

7:23884 (ITEF—5(1981)) 
DEVELOPING COUNTRIES 

Alternative energy technologies: their application in 

developing countries, 7:21949 (PB—81-239584) 
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Renewable Energy Sources 
Alternative energy technologies: their application in 
developing countries, 7:21949 (PB—81-239584) 


Response 
Effect of dexamethasone on the radiation survival response and 
misonidazole-induced hypoxic-cell cytotoxicity in Chinese 
hamster cells V-79-753B in vitro, 7:23456 
DHDECMP 


Hydrolysis 
Effects of radiation, acid, and base on the extractant dihexyl- 
[diethylcarbamoyl)methyl!] phosphonate, 7:21015 
(ORNL/TM—7494) 
Radiolysis 
Effects of radiation, acid, and base on the extractant dihexyl- 
[diethylcarbamoyl)methyl] phosphonate, 7:21015 
(ORNL/TM—7494) 
1,4-DIAMINOBUTANE 
See PUTRESCINE 
DIAMINOCAPROIC ACID 
See LYSINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIATOMS 
ll 
Chlorophyll-specific photosynthesis and quantum efficiency at 
subsaturating light intensities, 7:21228 
1,4-DIAZINES 
See PYRAZINES 
DIAZO COMPOUNDS 
See also PAN 
Radiosensitivity Effects 
Protection by DABCO against inactivation of transforming 
DNA by near-ultraviolet light: action spectra and 
implications for involvement of singlet oxygen (Bacillus 
subtilis), 7:23378 
DICHLORODIPHENYLTRICHLOROETHANE 
See DDT 
DIELECTRIC MATERIALS 
Breakdown 


Method of the study of the microinstabilities near-breakdown 
current in solid dielectrics not contacting with metal, 7:22527 


(KFTI—80-46) 
DIELECTRIC TRACK DETECTORS 
Neutron Dosimetry 
Neutron response characteristics of CR-39 polymer for reactor 
and dosimetry applications, 7:22954 (HEDL-SA—2388-FP) 


Neutron response characteristics of CR-39 polymer for reactor 
and dosimetry applications, 7:22954 (HEDL-SA—2388-FP) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Air Pollution Control 
Control of diesel particulates by a moving-belt type ESP, 
7:22894 (EPRI-CS—2145-SR) 
Diesel Fuels 
Emergency transportaton fuels: properties and performance, 
7:22279 
Heavy-duty truck diesel engine operation on unstabilized 
methanol/diesel fuel emulsions, 7:22250 
Methanol fumigation of a light duty automotive diesel engine, 
7:22256 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 
Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 
Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Economic Analysis 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 


Economics 
Survey of diesel generation by small US utilities. Final report, 
7:21682 (EPRI-AP—2113) 
Emission 
Measurement and generation mechanism and particulate 
emission from diesel engines, 7:20899 (EPRI-CS—2145-SR) 
Environmental Impacts 
Diesel _ as a cogeneration option, 7:21741 (EPRI-EA— 
2084, , 
Ethanol Fuels 
Ignition improvers for ethanol fuels, 7:22243 
Exhaust Gases 
Heavy-duty truck diesel engine operation on unstabilized 
methanol/diesel fuel emulsions, 7:22250 
Ignition improvers for ethanol fuels, 7:22243 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 
Fuel Consumption 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Survey of diesel generation by small US utilities. Final report, 
7:21682 (EPRI-AP—2113) 
Fuel Economy 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
Fuel Substitution 
Alternate fuels in medium-speed diesel engines: off- 
methanol. Research report No. 1, 7:22273 (PB—81-242562) 
Alternative fuels in diesel engines: a review, 7:22242 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Road performance of a diesel vehicle with supplementary 
carburation of alcohol, 7:22251 
Fuel Systems 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
Performance 
Alternative fuels in diesel engines: a review, 7:22242 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Heavy-duty truck diesel engine operation on unstabilized 
methanol/diesel fuel emulsions, 7:22250 
Methanol fumigation of a light duty automotive diesel engine, 
7:22256 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 
Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 
Pollution Control Equipment 
Testing of control devices for diesel particulate emissions, 
7:22270 (EPRI-CS—2145-SR) 
Power Generation 
Survey of diesel generation by small US utilities. Final report, 
7:21682 (EPRI-AP—2113) 
Steam Turbines 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 





DIESEL FUELS 
Testing 


Testing 
Alternate fuels in medium-speed diesel engines: off- 
specification diesel fuels, simulated coal-derived fuel and 
methanol. Research report No. 1, 7:22273 (PB—81-242562) 
DIESEL FUELS 
Combustion 
Reduction of NO by combustion staging, 7:22895 (LBL— 


te emissions from diesel 
engines, 7:20901 (EPRI-CS—2145-SR) 
Measurement and generation mechanism and particulate 
emission from diesel engines, 7:20899 (EPRI-CS—2145-SR) 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Characterization of the emissions from diesel 
engines, 7:20901 (EPRI-CS—2145-SR) 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Evaluation 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 


Exhaust Gases 
Respiratory carcinogenicity of diesel fuel emissions, 7:23449 
(PB—81-230955) 
Fuel Additives 
Methanol fumigation of a light duty automotive diesel engine, 
7:22256 
Multi-cylinder diesel com tests with unstabilized water-in- 
fuel emulsions, 7:22244 
a en eh eee 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 
Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 
Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Fuel Substitution 
Alternate fuels in medium-speed diesel engines: off- 
specification diesel fuels, simulated coal-derived fuel and 
methanol. Research report No. 1, 7:22273 (PB—81-242562) 
Oxidation 
Free radical reactions related to fuel research, 7:20757 
Performance 
Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 
Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Physical Properties 
transportaton fuels: properties and performance, 
7:22279 
Toxicity 
Toxicological evaluation of an aerosol of diesel fuel No. 2, 
7:23445 (CONF-8011125—1) 


Cesium-137 in various Chicago foods: collection month, April 
1981, 7:23148 (EML—395) 
Strontium-90 in the diet: results through 1980, 7:23146 (EML— 


Differential cross-sections in ion-atom collisions, 7:23695 
DIFFUSE SOLAR RADIATION 


Data Analysis 
Meteorological data: treatment of radiation data, test reference 
year, 7:21152 (VKI-LS—1980-2-VOL-1) 
iON 


Comparative study of classical and quantal approaches to 
thermal and diffusive transport in a dilute atom-diatom 
binary mixture, 7:23683 (IS-T—955) 

Mathematical Models 

User's guide to the MESOI diffusion model and to the utility 

programs UPDATE and LOGRVU, 7:23074 (PNL—3999) 
XYBENZENE 


See RESORCINOL 
DIHYDROXYBENZENE-META 
See RESORCINOL 
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DIHYDROXYSUCCINIC ACID 
See TARTARIC ACID 
DIMETHYLBENZANTHRACENE 


Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 

DIRECT SOLAR RADIATION 


Data Analysis 
Meteorological data: treatment of radiation data, test reference 
year, 7:21152 (VKI-LS—1980-2-VOL-1) 
DISLOCATIONS 
Positrons 
Annihilation of positrons at dislocations, 7:22288 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 
DISPERSED STORAGE AND GENERATION 


Impacts of dispersed storage and generation on the distribution 
system, 7:21676 (CONF-8109105—1) 


Regulations 
Distribution system protection with dispersed storage and 
generation (DSG) devices, 7:21759 (CONF-811152—1) 


of dispersed storage and generation on the distribution 
system, 7:21676 (CONF-8109105—1) 
DISPLACEMENT GAGES 
Interferometers 
Miniature interferometer transducer-an optical system 
description and cost analysis, 7:23030 (Y—2257) 
DISPLAY DEVICES 
Design and hardware alternatives for a Safety-Parameter 
Display System, 7:21786 (EPRI-NSAC—34) 
DISTRIBUTED COLLECTOR POWER PLANTS 


Design 
Development of the EE-1 small community solar thermal 
power system, 7:21350 


Operational evaluation of a 150 kW solar thermal power plant, 
7:21348 
Parabolic Dish Collectors 
Status of the current parabolic dish technology, 7:21322 (N— 
81-30525) 
Stirling Engines 
Design study of a kinematic Stirling engine for dispered solar 
electric power systems. Final report, 1979 - 1980, 7:21323 
(NASA-CR—159588) 
DISTRICT COOLING 
Solar Ponds 
Solar ponds applied to district heating and cooling, 7:21457 
DISTRICT HEATING 
Dual-Purpose Power Plants 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Economics 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Feasibility Studies 
Energy complex Stockholm-Nynaeshamn: methanol, fuelgas, 
and district heating, 7:22232 (NE—1981-6) 
Solar Ponds 
Solar ponds applied to district heating and cooling, 7:21457 
DIVERTORS 
See also BUNDLE DIVERTORS 
POLOIDAL 


DIVERTORS 
Efficiency 
Some problems of divertor systems of thermonuclear devices 
and a reactor of torsatron type, 7:24042 (KFTI—80-37) 
Performance 
DIVA experiments, (1), 7:24034 (JAERI-M—8971) 
Poloidal divertor experiment in DIVA/JFT-2a, 7:24018 
(IPPJ—438) 
Performance Testing 
Evaluation of mechanical divertors, 7:24038 (JAERI-M—8971) 
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Research Programs 
Overview of the U.S. program on divertors and impurity 
control, 7:24035 (JAERI-M—8971) 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMBA 
See DIMETHYLBENZANTHRACENE 
DNA 
(Deoxyribonucleic acid.) 


Pea (Pisum sativum) cells arrested in G2 have nascent DNA 
replicons cl 


DNA repair in V-79 cells treated with combinations of 
physical and chemical carcinogens, 7:23499 


Biosynthesis 
Effects of nickel compounds on incorporation of [*H] 
thymidine into DNA in rat liver and kidney, 7:23465 
Effects of nickel compounds on incorporation of [*H] 
thymidine into DNA in rat liver and kidney, 7:23466 
Genetic Radiation Effects 
Protection by DABCO against inactivation of transforming 
DNA by near-ultraviolet light: action spectra and 
implications for involvement of singlet oxygen (Bacillus 
subtilis), 7:23378 


Hybridization 
Controlling-element events at the shrunken locus in maize, 
7:23273 
Inactivation 
Protection by DABCO against inactivation of transforming 
DNA by near-ultraviolet light: action spectra and 
implications for involvement of singlet oxygen (Bacillus 
subtilis), 7:23378 
Molecular 


Structure 
Reaction of T7 DNA with a pete: aromatic hydrocarbon: 
perturbation, 7:23 


lack of structural 


Requirement of a partially diploid donor for the chemical 
induction of mutations in transforming DNA, 7:23275 
Structural Chemical Analysis 
DNA homologies of ribosomal RNA genes of Neurospora 
species, 7:23256 
DNA REPLICATION 
Biochemical Reaction Kinetics 
Prereplicative events involving simian virus 40 DNA in 
permissive cells, 7:23224 


Biochemistry 
Pea (Pisum sativum) cells arrested in G2 have nascent DNA 
ee ee me 
7: 
DODEWAARD REACTOR 
Fuel Element Failure 
Dodewaard fuel supply agreement - a model for the future, 
7:21789 (IWGFPT—5) 
DOLOMITE 


Efficiency 
Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 7:23115 
DOMESTIC ANIMALS 
See also GOATS 
SHEEP 
Body Temperature 
Future research on animal temperatures using electronic 
equipment, 7:23343 (LA—8883) 
Temperature Measurement 
Future research on animal 
equipment, 7:23343 (LA—8883) 


using electronic 


DOMINICAN REPUBLIC 
Power Plants 
Potential for energy farming in the Dominican Republic: a 
preliminary analysis. Final report Feb-May 80, 7:21207 
(PB—81-230559) 
DOPED MATERIALS 
Ton Implantation 
Semiconductor doping by ion implantation, 7:22569 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
Measuring Methods 
Status of measurements for radiation protection, 7:23918 
(UCID—19117) 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE RATES 
Nuclear Data Collections 
Biological application of the nuclear data, 7:23916 (JAERI- 
M—8769) 
DOSEMETERS 
See also COLORIMETRIC DOSEMETERS 
— for radioactive aerosols and radioactive gases, 


Comparative Evaluations 
Seventh Personnel Dosimetry Intercomparison Study, 7:23917 
(ORNL/TM—8080) 


Design 
Study of dose fields of irradiation gamma plants using DRG2- 
03 device, 7:22789 (INIS-SU—S2) 
Evaluated Data 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
Neutron Dosimetry 
Emergency neutron dosemeters on the base of commercial 
silicon semiconductor diodes, 7:22960 (INIS-SU—39) 
Performance 
Semiconductor dosemeters, 7:22990 
Sensitivity 
Emergency neutron dosemeters on the base of commercial 
silicon semiconductor diodes, 7:22960 (INIS-SU—39) 
DOSE-RESPONSE RELATIONSHIPS 
Data Analysis 
Data quality and analysis in risk assessment, 7:22112 (EPRI- 
EA—2064) 
Use of animal toxicity data, 7:22034 (EPRI-EA—2064) 
DOUBLE ENVELOPE BUILDINGS 
Energy Efficiency 
Case study of the Mastin double-envelope house, 7:22157 
(BNL—51460) 


Case study of the Mastin double-envelope house, 7:22157 
(BNL—51460) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Fuel Pellets 
In-situ solid hydrogen pellet experiments in Doublet III, 
7:23982 
Neutral Atom Beam Injection 
Upgrade of Doublet III neutral beam injection to long pulse 
operation, 7:24009 (GA-A—16548) 
DOWNHOLE INFORMATION SYSTEMS 
See MWD SYSTEMS 
DOWTHERM 
See BIPHENYL 
DRAG EFFECT 
See ELECTROPHORESIS 
DRIFT INSTABILITY 


Equations 
Stability of drift waves with the integral eigenmode equation, 
7:23972 (PPPL—1842) 
DRIFT TUBES 
Beam 
Experimental studies of autoacceleration concepts. Report 
14 Mar 80-14 Mar 81, 7:22900 (AD-A—101913/2) 





DRILL CORES 
Compacting 
Compaction of sands and shales of geopressure zones, 7:21644 
Compaction of sands and shales of geopressure zones, 7:21644 


Compaction of sands and shales of geopressure zones, 7:21644 
DRILLING EQUIPMENT 

Control Equipment 

Adjustable flow rate controller for polymer solutions (Patent), 
7:22802 . 

Flow Regulators 
Adjustable flow rate controller for polymer solutions (Patent), 

7:22802 


Miniaturization 
Equipment drilling for miniature holes, 7:22781 (BDX—613- 
2664) 


Equipment drilling for miniature holes, 7:22781 (BDX—613- 
2664) 


DRILLING FLUIDS 
Additives 

Major drilling fluid additives - 1979, 7:20843 (CONF-800172— 
Vol.1) 

Water base drilling fluids, 7:20844 (CONF-800172—Vol.1) 

Chemical 

Characterization of organic constituents in waste drilling fluids, 
7:20891 (CONF-800172—(Vol.1)) 

Drilling fluids and disposal methods employed by Esso 
Resources Canada Limited to drill in the Canadian arctic, 
7:20874 (CONF-800172—(Vol.1)) 

Water base drilling fluids, 7:20844 (CONF-800172—Vol.1) 

Environmental Impacts 

Geothermal disturbance resulting from sump construction and 
use in permafrost terrain, Arctic Canada, 7:20880 (CONF- 
800172—(Vol.1)) 

Impact of waste drilling fluids on soils and vegetation in 
Alberta, 7:20879 (CONF-800172—(Vol.1)) 

Plant uptake of toxic metals present in drilling fluids, 7:23438 
(CONF-800172—(Vol.1)) 


Oil base drilling fluids, 7:20845 (CONF-800172—Vol.1) 
Solid Wastes 
Drilling fluids and cuttings disposal, 7:20873 (CONF-800172— 
(Vol.1)) 
oxicity 


Impact of waste drilling fluids on soils and vegetation in 
Alberta, 7:20879 (CONF-800172—(Vol.1)) 

Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:23450 (PB—81-231623) 


Oil base drilling fluids, 7:20845 (CONF-800172—Vol.1) 
Waste Disposal 
Drilling fluids and disposal methods employed by Esso 
Resources Canada Limited to drill in the Canadian arctic, 
7:20874 (CONF-800172—(Vol.1)) 
DRILLING MUD 
See DRILLING FLUIDS 
DRINKING WATER 
Environmental Policy 
EPA policies to protect the health of consumers of drinking 
water in the United States, 7:22024 (EPRI-EA—2064) 
Radionuclide Migration 
Radiostrontium in milk and tap water: Appendix D, 7:23149 
(EML—395-App.) 
DROPLETS 
Size 
Droplet distributions in open pipes and simulated rod bundles. 
Final report, 7:21984 (NUREG/CR—2202) 
PHILA 


Evolution 
Dynamics of single-species population growth: stability or 
chaos, 7:23220 


Population Dynamics 
Dynamics of single-species population growth: stability or 
chaos, 7:23220 
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DRUGS 
See also ANTI-INFECTIVE AGENTS 
ANTINEOPLASTIC DRUGS 
RADIOSENSITIZERS 


Effects 
Enhancement of **Na and “Ca fluxes in SHR. Effect of 
treatment with verapamil, 7:23459 
DUAL ENERGY USE SYSTEMS 
See DEUS 
DUAL-FUEL ENGINES 
Exhaust Gases 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Road performance of a diesel vehicle with supplementary 
carburation of alcohol, 7:22251 
Performance 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Thermal Efficiency 
Road performance of a diesel vehicle with supplementary 
carburation of alcohol, 7:22251 
DUALITY 
(Correlation between resonance poles and scattering amplitudes.) 
Invariance Principles 
Duality rotations, 7:23765 (LBL—13564) 
DUAL-PURPOSE POWER PLANTS 
Brayton Cycle Power Systems 
Combustion turbine as a co-generation prime mover, 7:21742 
(EPRI-EA—2084) 


Investment opportunities in cogeneration, 7:21743 (EPRI-EA— 
2084) 
Diesel Engines 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
Economics 
Cogeneration: a utility point of view, 7:21737 (EPRI-EA— 
2084) 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Oil-fired cogeneration, 7:22060 (EPRI-EA—2084) 
Technical consideration for joint industry and utility 
cogeneration, 7:22061 (EPRI-EA—2084) 
Use of wood wastes for cogeneration in British Columbia's 
pulp and paper industry, 7:22071 (EPRI-EA—2084) 


Gas turbines and cogeneration, 7:22069 (EPRI-EA—2084) 
Technical consideration for joint industry and utility 
cogeneration, 7:22061 (EPRI-EA—2084) 
Environmental Impacts 
Cogeneration: a utility point of view, 7:21737 (EPRI-EA— 
2084) 
Environmental constraints on implementation of industrial 
cogeneration technologies, 7:22037 (EPRI-EA—2084) 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Feasibility Studies 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Financial Incentives 
Return on effectiveness and its applications to cogeneration, 
7:22064 (EPRI-EA—2084) 
Financing 
Can cogeneration offer investment advantages, 7:22072 (EPRI- 
EA—2084) 
Key factors to cogeneration joint ventures: an improved 
investment decision process, 7:21740 (EPRI-EA—2084) 
Municipal utility-owned cogeneration, 7:22052 (EPRI-EA— 
2084) 


Project financing of central station cogeneration facilities, 
7:21739 (EPRI-EA—2084) 
Fuel 
Oil-fired cogeneration, 7:22060 (EPRI-EA—2084) 
Gas Turbines 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
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Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 

Rationale for coal-fired fluid-bed gas turbine cogeneration, 
7:22058 (EPRI-EA—2084) 

Investment 

Investment opportunities in cogeneration, 7:21743 (EPRI-EA— 
2084) 

Return on effectiveness and its applications to cogeneration, 
7:22064 (EPRI-EA—2084) 


Municipal utility-owned cogeneration, 7:22052 (EPRI-EA— 
2084) 


Mathematical Models 
Use of engineering-economic models in evaluating 
cogeneration opportunities, 7:22063 (EPRI-EA—2084) 


Use of engineering-economic models in evaluating 
cogeneration opportunities, 7:22063 (EPRI-EA—2084) 


Energy-conserving cogeneration: some factors affecting 
performance and economics, 7:22062 (EPRI-EA—2084) 
Municipal utility-owned cogeneration, 7:22052 (EPRI-EA— 
2084) 
Rationale for coal-fired fluid-bed gas turbine cogeneration, 
7:22058 (EPRI-EA—2084) 
Planning 
Cogeneration: a utility point of view, 7:21737 (EPRI-EA— 
2084) 
Energy-conserving cogeneration: some factors affecting 
performance and economics, 7:22062 (EPRI-EA—2084) 
Refuse Derived Fuels 
Use of wood wastes for cogeneration in British Columbia's 
pulp and paper industry, 7:22071 (EPRI-EA—2084) 


Return on effectiveness and its applications to cogeneration, 
7:22064 (EPRI-EA—2084) 
Steam Generation 
Regulation of steam in Michigan, 7:22073 (EPRI-EA—2084) 
DUCTS 
Design 

Impact of draft system design on fan erosion, 7:21723 (EPRI- 

CS—2206) 
Erosion 
Impact of draft system design on fan erosion, 7:21723 (EPRI- 
CS—2206) 
DUODENUM 
See SMALL INTESTINE 
DUST COLLECTORS 
Efficiency 
Particle growth by condensation and coagulation, 7:20780 
(EPRI-CS—2145-SR) 
DUSTS 
See also COSMIC DUST 
Corona 

Discharge in the presence of dust particles, 7:20769 (EPRI- 

CS—2145-SR) 
Electric Charges 

Application of precharger in electrostatic precipitators, 7:23095 
(EPRI-CS—2145-SR) 

Electrical effects in fabric filtration: corona charged 
flyash/shaker cleaned fiberglass bag, 7:20777 (EPRI-CS— 
2145-SR) 

Fundamental study of a fabric filter with corona precharger, 
7:22890 (EPRI-CS—2145-SR) 

Electric Conductivity 

Discharge in the presence of dust particles, 7:20769 (EPRI- 
CS—2145-SR) 

Improved precipitation by pulse energization, 7:20768 (EPRI- 
CS—2145-SR) 

Energy Absorption 
Dust removal from filter cloth by impaction acceleration, 
7:20776 (EPRI-CS—2145-SR) 
Entrainment 
Effect of back discharge on mechanical behavior of dust 
particles, 7:20770 (EPRI-CS—2145-SR) 


Particle Size 
Electrical measurement of submicrometer dust size distribution 
with mobility analyser, 7:23090 (EPRI-CS—2145-SR) 


Dust sampling for particle mass-concentration measurement, 
7:23088 (EPRI-CS—2145-SR) 
DYES 
Toxicity 
In Rebuttal, 7:23460 
DYNAMIC INDUCER ROTORS 
See TIPVANE ROTORS 
DYSPROSIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 
DYSPROSIUM ALLOYS 


Magnetostriction 
Magnetostrictive properties of rare earth-iron laves phase 
ee ee eee 


E LAYER 
See E REGION 
E REGION 
E and F region horizontal structure determination using the 
Bribie Island pencil beam radar, 7:23649 
Collisions 
Investigations of the ionosphere using a double side band 
modulated CW transmission, 7:23664 
Disturbances 
Effects of nuclear detonations on the ionosphere, 7:23628 
(AD—361772) 
Electron Density 
Electron transport, chemistry and optical emissions in the 
auroral e-layer. Final report 3 Jan 78-30 Sep 80, 7:23633 
(AD-A—102345/6) 
Electron Temperature 
Experimental model of the electron temperature profile in the 
ionosphere at middle latitudes, (1). Solar activity 
dependency, 7:23639 
Energy Absorption 
EXCEDE energy deposition. Theory and experiment 
compared. Final report 31 Oct 79-31 Oct 80, 7:23634 (AD- 
A—102522/0) 
Geomagnetic Field 
Influence of the geomagnetic field on the diffusion of E-region 
plasma irregularities, 7:23673 


Remarks on E and R region photochemistry, 7:23640 
Travelling Ionospheric Disturbance 
E and F regions of the ionosphere, 7:23648 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
Aerosols 
Analysis of the atmospheric aerosol size distribution 
information retrievable from near-limb angular radiance 
measurements taken on Mauna Loa, Hawaii, 7:23103 
(UCRL—53233) 
Boundary Layers 
Variation of turbulence in a coastal thermal internal boundary 
layer, 7:23066 (BNL—30045) 





EARTH CRUST 
Isotope Dating 


EARTH CRUST 
Isotope Dating 
Neodymium isotopes in the Colorado Front Range and crust- 
mantle evolution in the Proterozoic, 7:23522 
EARTH PLANET 
Radiation 
Roscoe manual. Volume 27. Natural background radiation. 
Final report 1 Jan 76-30 Jun 79, 7:23140 (AD-A—102524/6) 
Solar Wind 
Discussion meeting on solar-terrestrial physics, 7:23674 
EARTHQUAKES 
Forecasting 
Isotopic compositions of rare gases in the Matsushiro 
earthquake fault region, 7:23537 
Ground Motion 
Simulation of short period Lg, expansion of three-dimensional 
source simulation capabilities and simulation of near-field 
ground motion from the 1971 San Fernando, California, 
earthquake. Final report 1 Oct 79-30 Nov 80, 7:23054 (AD- 
A—102446/2) 
Seismic Detection 
Deterministic methods of seismic source identification. Annual 
technical report No. 2, 1 Apr-30 Sep 80, 7:23053 (AD-A— 
102333/2) 
EARTHWORMS 
See ANNELIDS 
EAST MESA GEOTHERMAL FIELD 
See also IMPERIAL VALLEY 
Geothermal Power Plants 
Characterization of 11.2 MWe East Mesa Binary 
Power Plant: Magma Plant RP No. 1195-3, 7:21620 (EPRI- 
AP—2098) 
ECCS 
(Emergency core cooling system.) 
Heat Transfer 
Elementary proofs of an inequality for symmetric functions for 
n < or = 5. Technical summary report, 7:21954 (AD-A— 
093574) 
ECLIPSE 
Total electron content observations during the February 26, 
1979 total solar eclipse over North America, 7:23659 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC POLICY 


Management 
Role of DOE programs and regulations in supply-side 
economic policy, 7:22016 (DOE/PE—0037) 
ECONOMIZERS 

Corrosion 

Low level economizers, 7:21705 (EPRI-CS—2180) 
Materials 

Low level economizers, 7:21705 (EPRI-CS—2180) 


Low level economizers, 7:21705 (EPRI-CS—2180) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 

TERRESTRIAL 


ECOSYSTEMS 
Environmental Impacts 
Biological pathways, tranformations, and ecosystems effects 
associated with power plants, 7:22111 (EPRI-EA—2064) 
Population Dynamics 
ics and comparative statics of mutualistic communities, 
7:23131 
ECR HEATING 
Simulation of multi-frequency ECRH, 7:23975 (UCRL—86811) 
Fokker-Planck Equation 
Fokker-Planck calculations of electron cyclotron resonant 
heating (ECRH) in mirror geometry, 7:23976 (UCRL— 
86826) 
Mathematical Models 
Simulation of electron cyclotron resonance heating in the T-10 
tokamak, 7:23990 
EDDY CURRENT TESTING 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
EDS LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
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Gonadotropins 
Isolation and characterization of gonadotropin isohormones 
from the pituitary gland of pike eel (Muraenesox cinereus), 
7:23229 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EINSTEIN-DE SITTER MODEL 


gress power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
ELASTOMERS 
See also POLYISOPRENE 
RUBBERS 
Molecular Structure 
Sandwich model of the amorphous material in semicrystalline 
polymers, block copolymers and filled or reinforced 
elastomers, 7:22530 
Physical Radiation Effects 
Radiation effects on organic materials in nuclear plants. Final 
report, 7:22524 (EPRI-NP—2129) 
ELDERLY PEOPLE 
Energy equity and the elderly: background and issues, 7:22013 
(CONF-8010251—) 
ELECTRIC APPLIANCES 


See also AIR CONDITIONERS 
CLOTHES DRYERS 
CLOTHES WASHERS 
DEHUMIDIFIERS 


STOVES 
WATER HEATERS 


Consumption 

How much electric power do we need in households. Will a 
reduction of household power consumption change the 
energy supply situation in the Federal Republic. A draft 
generic model of demand analysis. Information on energy 
and environment, Part A, No. 12, 7:22173 (NP—2900962) 

ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 


See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
THERMAL BATTERIES 


Market 
Battery resource assessement. Volume 1. Scenarios, investment, 
and materials cost, 7:22000 (DOE/CH/10026—2a) 
Materials 
Battery resource assessement. Volume 1. Scenarios, investment, 
and materials cost, 7:22000 (DOE/CH/10026—2a) 
Performance Testing 
Electric batteries used by the Bundeswehr, 7:22001 (NP— 
2901040) 
Uses 
Electric batteries used by the Bundeswehr, 7:22001 (NP— 
2901040) 
ELECTRIC CABLES 


See also GAS-INSULATED CABLES 
SUPERCONDUCTING CABLES 


Electrical Insulation 
Comparative gamma radiation and temperature effects on SiOz, 
MgO and AkO; insulated nuclear instrument cable, 7:23009 
(HEDL-SA—2547-FP) 
Fabrication 
Transfer molding using soft-flow epoxy in multiwire cable 
EMR hardware. Final report, 7:22782 (BDX—613-2681) 
Fire Prevention 
Tests and criteria for fire protection of cable penetrations, 
7:21924 (LBL—11990) 
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Heat Transfer 
Effect of coolant loss on current leads for superconducting 
magnets, 7:22801 


Magnetic Shielding 
Transfer molding using soft-flow epoxy in multiwire cable 
EMR hardware. Final report, 7:22782 (BDX—613-2681) 
Physical Radiation Effects 
Comparative gamma radiation and temperature effects on SiOs, 
MgO and AkOs insulated nuclear instrument cable, 7:23009 
(HEDL-SA—2547-FP) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 


esting 
Evaluation of thick-film inks for solar cell grid metallization, 
7:21221 (SERI/TR—611-1186) 
Schottky Barrier Diodes 
Schottky contacts on chemically etched p- and n-type indium 
phosphide, 7:22876 
Screen Printing 
Evaluation of thick-film inks for solar cell grid metallization, 
7:21221 (SERI/TR—611-1186) 
ELECTRIC DIPOLE MOMENTS 
Neutrons 
Possibility to improve the experimental estimate of the neutron 
electric dipole moment, 7:23902 (INIS-SU—40) 
ELECTRIC DISCHARGES 
See also ELECTRIC SPARKS 
Plasma Waves 
Measurement and use of the plasma current waveform in an rf 
silane discharge, 7:21217 (SERI/TP—212-1469) 
ELECTRIC FIELDS 
Biological Effects 
Cardiovascular response of rats exposed to 60-Hz electric 
fields, 7:23508 
Effects of 60-Hz electric fields on avoidance behavior and 
activity of rats, 7:23507 
ELECTRIC FURNACES 
Comparative Evaluations 
Process for inductive graphitizing of carbon electrodes, 
7:22561 
Power Distribution 
Calculation of the electric current and power distribution in 
Acheson graphitizing furnaces, 7:22560 
ELECTRIC MOTORS 
Design 
AC propulsion system for an electric vehicle. Phase 1, final 
report, 7:22262 (DOE/NASA/0125—1) 
Performance 
AC propulsion system for an electric vehicle. Phase 1, final 
report, 7:22262 (DOE/NASA/0125—1) 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 


Regional characteristics of advanced technology cogeneration, 
7:22066 (EPRI-EA—2084) 
Consumption Rates 
Impact of advanced power semiconductor systems on utilities 
and industry. Final report, 7:22217 (EPRI-EM—2112) 
Demand Factors 
How much electric power do we need in households. Will a 
reduction of household power consumption change the 
energy supply situation in the Federal Republic. A draft 
generic model of demand analysis. Information on energy 
and environment, Part A, No. 12, 7:22173 (NP—2900962) 
Impact of advanced power semiconductor systems on utilities 
and industry. Final report, 7:22217 (EPRI-EM—2112) 
Power Transmission Lines 
Method to evaluate environmental efficiencies and reliability in 
the framework of a general assessment of energy distribution 
networks, 7:22122 
Prices 
Joint cost allocation in integrated community energy systems, 
7:22053 (EPRI-EA—2084) 


ELECTRIC UTILITIES 
Technology Assesement 


Rate Structure 
Energypolitical objectives and the rate structure of electricity 


Budgets 
Effect of weather on electric utility fuel budgeting, 7:23070 
(CONF-8104122—) 
Fomouann Sovmal nntame st cusp tort years for one and 
utilities (Incorporating forecasted weather 
chentioa 7:23071 (CONF-8104122—) 
Cogeneration 
Energy-conserving cogeneration: some factors affecting 
performance and economics, 7:22062 (EPRI-EA—2084) 
Oil-fired cogeneration, 7:22060 (EPRI-EA—2084) 
Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 
Potential for cogeneration of heat and electricity in California 
industry, 7:22070 (EPRI-EA—2084) 
Return on effectiveness and its applications to cogeneration, 
7:22064 (EPRI-EA—2084) 
Technical consideration for joint industry and utility 
cogeneration, 7:22061 (EPRI-EA—2084) 
Dispersed Storage and Generation 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 
Dual-Purpose Power Plants 
Cogeneration: a utility point of view, 7:21737 (EPRI-EA— 
2084) 
Return on effectiveness and its applications to cogeneration, 
7:22064 (EPRI-EA—2084) 
Economics 
Economic impact of climate. Volume VII. Proceedings of 
workshop on the use of climatic data by the gas and electric 
utilities industry, 7:23067 (CONF-8104122—) 
Financial Incentives 
Supply versus consumer incentives, 7:22120 (PNL—3718) 
Fossil-Fuel Power Plants 
Survey of diesel generation by smail US utilities. Final report, 
7:21682 (EPRI-AP—2113) 
Fuel Cell Power Plants 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
Interconnected Power Systems 
Power industry responsibilities of the German interconnected 
undertakings. Report 1979, 7:22118 (NP—2900948) 
Load Management 


Cogeneration and utility load management, 7:22067 (EPRI- 
EA—2084) 

Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 

Electrical load management at the Goldstone DSN complex, 
7:22121 

Pollution Regulations 

Consolidated permitting and its application to the utility 

industry, 7:22030 (EPRI-EA—2064) 


The effects of on the electric utility industry. Report 
to the Congress, 7:22119 (PB—81-228462) 
Solar 
Meeting the utility industry's needs at the central receiver test 
facility, 7:21338 (STTFUA—81/11) 
Technology Assessment 
Effects of new coal-using technologies for electric utilities on 
the coal market. Final report, 7:20828 (EPRI-EA—2150) 





~“eeee 


PPP Pee eee reer rhe reree 
*ereaeeePeeaeae ** . 


7 
- 
- 
. 
- 
- 
~ 
- 
- 
* 
- 
- 
- 
* 
- 
. 
* 
- 
- 
> 
- 
- 


eee 


ELECTRICAL INSULATORS 
Wind Power Piants 


Wind Power Plants 
Wind system value analysis for electric utilities: a comparison 
of four methods, 7:21661 (SERI/TP—214-1464) 
ELECTRICAL INSULATORS 
Cost 
ac line insulators. Final report, 7:21763 (EPRI-EL—2151) 
Flashover 
ac line insulators. Final report, 7:21763 (EPRI-EL—2151) 
Surface Contamination 
ac line insulators. Final report, 7:21763 (EPRI-EL—2151) 
ELECTRIC-POWERED VEHICLES 
Aluminium-Air Batteries 
Rapidly-refuelable 167-CM? aluminum-air power cell, 7:22264 
(UCID—19244) 
Design 
Electric-powered passenger-vehicle design study program: 
conceptual design review, 7:22260 (DOE/CS/51213—T19) 
Electric Motors 
AC propulsion system for an electric vehicle. Phase 1, final 
report, 7:22262 (DOE/NASA/0125—1) 
Feasibility Studies 


Feasibility of electric vehicles in New Zealand. Report No. 61. 


Appendices (Appendices to final report), 7:22263 
(NZERDC-LF—2009) 
Iron-Nickel Batteries 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—%1-5) 
Lead-Acid Batteries 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—%1-5) 
Nickel-Zinc Batteries 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—%1-5) 
Operating Cost 
Evaluation of performance of commercial electric car, 7:22261 
(DOE/CS/55308—T1) 
Performance 
Electric-powered passenger-vehicle design study program: 
conceptual design review, 7:22260 (DOE/CS/51213—T19) 
Evaluation of of commercial electric car, 7:22261 
(DOE/CS/55308—T1) 
Propulsion Systems 
AC propulsion system for an electric vehicle. Phase 1, final 
report, 7:22262 (DOE/NASA/0125—1) 
ELECTROCATALYSTS 
Aging 
Survey on aging on electrodes and electrocatalysts in 
phosphoric acid fuel cells. Task 10 of Contract DEN-3-176, 
7:22146 (DOE/NASA/0176—81/3) 
Fabrication 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 7th quarterly report, July- 
September 1981, 7:22147 (DOE/NASA/0176—81/4) 
Performance 
Preparation and evaluation of advanced electrocatalysts for 
phosphoric acid fuel cells. 7th quarterly report, July- 
September 1981, 7:22147 (DOE/NASA/0176—81/4) 
ELECTROCHEMICAL COATING 
Quality Assurance 
Analysis of PPVP thin films by FTIR spectroscopy, 7:23012 
(BDX—613-2703) 
ELECTRODEPOSITION 
See also ELECTROPLATING 


Studies of adsorption at well-ordered electrode surfaces using 

low energy electron diffraction, 7:22730 (LBL—13507) 
ELECTRODES 
See also CATHODES 
Aging 

Survey on aging on electrodes and electrocatalysts in 
phosphoric acid fuel cells. Task 10 of Contract DEN-3-176, 
7:22146 (DOE/NASA/0176—81/3) 
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Comparative Evaluations 
Process for inductive graphitizing of carbon electrodes, 
7:22561 


Interchangeability 
Influence of new competitive metallic and ceramic materials on 
the future consumption of graphite and carbon electrodes, 
7:22226 


Manufacturing 
Current problems in the manufacturing of graphite, 7:22559 
Process for inductive graphitizing of carbon electrodes, 
7:22561 
Material Substitution 
Influence of new competitive metallic and ceramic materials on 
the future consumption of graphite and carbon electrodes, 
7:22226 
Materials 
Influence of new competitive metallic and ceramic materials on 
the future consumption of graphite and carbon electrodes, 
7:22226 


Investigations on the optimization of the production 
technology and performance of graphite electrodes used in 
high-power electric furnaces, 7:22565 


Arc steel electrodes from coal via solvent extraction, 7:20725 
Performance Testing 
Investigations on the optimization of the production 
technology and performance of graphite electrodes used in 
high-power electric furnaces, 7:22565 
Performance of advanced chromium electrodes for the NASA 
Redox Energy Storage System, 7:22148 
(DOE/NASA/12726—15) 
Production 
Investigations on the optimization of the production 
technology and performance of graphite electrodes used in 
high-power electric furnaces, 7:22565 
Technological investigations for obtaining and making use of 
electrode pitch, 7:20710 
Surface Properties 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
ELECTROJETS 
Turbulence 
Nonlinear stabilization of the Farley-Buneman instability by 
E x B turbulence. Memorandum report, 7:23632 (AD- 
A—101978/5) 
ELECTROLYTIC CELLS 
Photovoltaic Power Supplies 
Photovoltaic unit integrated with a hydrogen 
pressure storage and distribution system, 7:21314 
Photovoltaic unit integrated with an active chlorine generator, 
storage and distribution system, 7:21315 
ELECTROMAGNETIC FIELDS 
Electromagnetic Interactions 
Thermal aspects of electromagnetic field interactions with 
bound Calcium ions at the nerve cell surface, 7:23333 
ELECTROMAGNETIC INTERACTIONS 
See also ANNIHILATION 
Unified Gauge Models 
Anomaly-free sequential superunification, 7:23764 
(DOE/ER/03992—464) 
ELECTROMAGNETIC ISOTOPE SEPARATION 
Data Acquisition Systems 
Direct, long distance, low cost, high rate computer 
communication line, 7:20994 ([A—1356) 
New data acquisition system of the SOLIS, 7:21095 (IA—1356) 
Data Transmission 
Direct, long distance, low cost, high rate computer 
communication line, 7:20994 ([A—1356) 
ELECTROMAGNETIC RADIATION 


See also CHERENKOV RADIATION 
GAMMA RADIATION 
LASER RADIATION 
VISIBLE RADIATION 
X RADIATION 
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Daily Variations 

Power line radiation in the magnetosphere, 7:21775 
Radiation Transport 

Flux-limited diffusion theory, 7:23914 


Theory 
Flux-limited diffusion theory, 7:23914 
ELECTROMAGNETS 


See also BEAM BENDING MAGNETS 
SUPERCONDUCTING MAGNETS 


Construction of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
(Engineering Materials), 7:22936 (CAPE—2734) 

ELECTRON BEAM FURNACES 
Vacuum Systems 
High-vacuum device for thin films production, 7:22866 


Particle-beam fusion, progress report, January-June 1981, 
7:24063 (SAND—81-1459) 
ELECTRON BEAMS 
Cherenkov Radiation 
Cherenkov radiation from a relativistic annular electron beam 
ing through a dielectric loaded waveguide. Final 
report, 7:22901 (AD-A—102354/8) 
Energy Transfer 
EXCEDE energy deposition. Theory and experiment 
compared. Final report 31 Oct 79-31 Oct 80, 7:23634 (AD- 
A—102522/0) 
Polarization 
Polarization of a stored electron beam, 7:22940 (SLAC-PUB— 
2781) 


Study of angular distributions of scattered narrow beam of B- 
particles, 7:21101 (INIS-SU—S52) 
ELECTRON COLLISIONS 


See also ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 


Compton Effect 
Angular correlation of positron annihilation radiation and 
Compton profiles in magnesium, 7:23726 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON GUNS 
Design 
Gun tank system (electronic gun) (Engineering Materials), 
7:22939 (CAPE—2741) 
ELECTRON MICROSCOPES 
Sample Holders 
High resolution cold stage for the JEOL 100B and 100C 
electron microscopes, 7:23033 
ELECTRON MICROSCOPY 


See also SCANNING ELECTRON MICROSCOPY 
TRANSMISSION ELECTRON MICROSCOPY 


Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
Data Analysis 
Study of Fourier space methods for limited angle image 
reconstruction, 7:22942 
Recording Systems 
Modulation transfer functions of photographic emulsions, 
7:23034 
Sample Preparation 
Improving sectioning yield in fragile microsamples using 
sandwich techniques, 7:21094 (UCRL—85588) 
ELECTRON SPECTROSCOPY 
Energy Losses 
Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 


Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 


See FREE ELECTRON LASERS 
ELECTRONIC CIRCUITS 


See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 


Transistor reset preamplifier for high-rate high-resolution 
Yy, 7:22982 (LBL—13214) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also COUNTING RATEMETERS 
POWER SUPPLIES 
PULSE ANALYZERS 


Digital sequential solid-state relay tester, 7:23026 (LA—9008- 
MS) 
Data Processing 
Data analysis for electronic experiments, 7:23013 (CERN—81- 
03) 
ELECTRON-ION COLLISIONS 
Tonization 
Atomic processes in plasmas, 7:23681 (IPPJ-AM—13) 
ELECTRON-MOLECULE COLLISIONS 
Elastic Scattering 
Semiempirical e-Nz elastic scattering cross sections from 5 eV 
to 1 keV, 7:23689 
ELECTRON-POSITRON COLLISIONS 
Annibilation 
Comments on electron-positron correlations in jellium, 7:23725 
Doppler broadening measurement of positron annihilation in 
alkali compound powders, 7:22584 
Low-temperature effects in metals as observed by positron 
annihilation, 7:23717 
Phenomenological interpretation of positron lifetime and 
trapping effect in metals with the special reference to the 
state of hydrogen, 7:23716 
Positron annihilation in glassy alloys, 7:22579 
Smearing at the Fermi momentum in positron annihilation, 
7:23724 
Temperature dependence of positron annihilation in a single 
crystal of cadmium, 7:22407 
Theory for enhancement of the positron annihilation rate with 
core electrons in solids, 7:23727 
Lifetime 
Temperature dependence of positron lifetimes in trans- and cis- 
1,4-polyisoprene, 7:22531 
ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Calculation of 0.1-5 MeV electron and positron absorption (Al, 
C, Pb, Sn, Au, Cu), 7:23730 
Measurability of electroweak asymmetries in hadronic jets in 
e* e™ annihilation, 7:23756 
Measurement of the positron lifetime in oxide semiconductors 
with different concentration of impurities, 7:23729 
Neutrinos from electron-positron pair annihilation in 
supernovae, 7:23587 
ELECTRON-PROTON INTERACTIONS 


Electroproduction of 7°-mesons on protons at W = V(q+p)? 
= 1400-1750 MeV, /q?/ = /(e-e’)*/ = 0.01-0.1 GeV?, and 
/t/ = /(p-p’)?/ approx. < = 1.5 GeV* co i 
6/sub 1°q//sup cms/ approx. equal to 180°, 7:23735 
(BONN-HE—81-20) 
ELECTRONS 
Energy Losses 
Ionization energy losses of positron and electrons, 7:23891 
(INIS-mf—6819) 
Pair Production 
Low-mass electron-pair anomaly in 17-GeV/c 7“ p collisions, 
7:23744 
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ELECTROPHORESIS 
image Processing 


ELECTROPHORESIS 


Image Processing : 
The TYCHO system for computer analysis of two-dimensional 
gel —— patterns, 7:23297 


Muscle protein = III. Analysis of solubilized frozen- 
tissue sections by two-dimensional electrophoresis, 7:23298 
T Assessment 
The TYCHO system for computer analysis of two-dimensional 


gel patterns, 7:23297 
ELECTROPLATING 


Occupational Safety 
Fluctuations of nickel concentrations in urine of electroplating 
workers, 7:23471 
ELECTROSTATIC ACCELERATORS 
See also VAN DE GRAAFF ACCELERATORS 
X-Ray Sources 
Feasibility of compact 4 mev electrostatic x-ray source studies 
of compressed gas and high vacuum insulation 
properties of x-rays in the 2 to 6 MeV Range. Supplement. 
Final report Jun 52-Jun 54, 7:22853 (AD-A—950860/7) 
ELECTROSTATIC PRECIPITATORS 
Comparative Evaluations 
Gas cleaning at high temperatures and high pressures, 7:22893 
(EPRI-CS—2145-SR) 
Corona 
Back di phenomena and quantitative identification of its 
severity, 7:20765 (EPRI-CS—2145-SR) 
Collection of fine particles of high resistivity in electrostatic 
precipitators, 7:20764 (EPRI-CS—2145-SR) 
Discharge in the presence of dust particles, 7:20769 (EPRI- 
CS—2145-SR) 
Design 
Development of a two-stage electrostatic precipitator for the 
collection of high-resistivity dust, 7:22892 (EPRI-CS—2145- 
SR) 
Efficiency 
Electrostatic precipitation studies in Italy, 7:20767 (EPRI-CS— 
2145-SR) 


Electric Discharges 
Effect of back discharge on mechanical behavior of dust 
particles, 7:20770 (EPRI-CS—2145-SR) 
Electric Generators 
Application of precharger in electrostatic precipitators, 7:23095 
(EPRI-CS—2145-SR) 
Energy Efficiency 
Energy considerations on pulse energization of electrostatic 
precipitators, 7:20771 (EPRI-CS—2145-SR) 
Modifications 
Application of precharger in electrostatic precipitators, 7:23095 
(EPRI-CS—2145-SR) 
Control of diesel particulates by a moving-belt type ESP, 
7:22894 (EPRI-CS—2145-SR) 


Operation 
Collection of fine particles of high resistivity in electrostatic 
precipitators, 7:20764 (EPRI-CS—2145-SR) 


Improved precipitation by pulse energization, 7:20768 (EPRI- 
CS—2145-SR) 


Back discharge phenomena and quantitative identification of its 
severity, 7:20765 (EPRI-CS—2145-SR) 
Technology Assessment 
Advanced control technology for particles in the USA, 
7:22891 (EPRI-CS—2145-SR) 
Testing 
Development of a electrostatic precipitator for the 
rer of high-resistivity dust, 7:22892 (EPRI-CS—2145- 
Semi-wet type ESP for reducing rapping loss, 7:20875 (EPRI- 
CS—2145-SR) 
Testing of control devices for diesel particulate emissions, 
7:22270 (EPRI-CS—2145-SR) 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 


Mass 
Heavy particle effects, 7:23775 (DOE/ER/03285—39) 
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standard reference materials, 7:22644 
Trace Amounts 
Arsen. of the 3. trace element symposium, 7:23430 
ELMO BUMPY TORUS 
ECR Heating 
ae Torus (EBT) transport, heating and stability, 
High-Frequency Heating 
Neoclassical transport in a fast-wave-heated bumpy torus, 
7:23981 


Plasma Confinement 
Experimental studies of plasma confinement in the Bumpy 
Torus, 7:23997 
Plasma Instability 
= Torus (EBT) transport, heating and stability, 


Transport Theory 
ne Dawe Torus (EBT) transport, heating and stability, 


Neoclassical transport in a fast-wave-heated bumpy torus, 
7:23981 
EMBOLI 


Noninvasive diagnosis of pulmonary embolism. Final report 1 
Jul 79-30 Jun 81, 7:23294 (PB—81-247090) 
EMBRYONIC CELLS 
Sensitivity 


ee 0 CO ey nt en ee 
vitamin D-dependent calcium-binding protein, by zinc or 
cadmium in organ-cultured embryonic chick duodenum, 
7:23468 
EMBRYOS 
Enzyme Activity 
Developmental onset of mixed-function oxidase activity in 
preimplantation mouse embryos, 7:23325 
Radiation Protection 
Procedures to minimize di re of the 
human embryo and fetus, 7:23353 (FDA—81-8178) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMS 
(Ethyl methanesulfonate.) 
Genetic Effects 


Requirement of a partially diploid donor for the chemical 
induction of mutations in transforming DNA, 7:23275 
END USE SECTOR 
See connemnches SECTOR 


ENDOCRINE DISEASES 
Radioinduction 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 


See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 


ic x-ray 


SOLAR ENERGY 


Bibliographies 
Energy: a continuing bibliography with indexes, 7:22008 
(NASA-SP—7043(27)) 


Cost 
equity and the elderly: background and issues, 7:22013 
(CONF-8010251—) 
Economic Impact 
Energy equity and the elderly: background and issues, 7:22013 
(CONF-8010251—) 
Manuals 
Energy: Sonat guide for Minnesota communities, 7:22154 
(NP—2902322 


Planning 
Energy: planning guide for Minnesota communities, 7:22154 
(NP—2902322) 
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Research Programs 
1981 Annual report, 7:22046 (NYSERDA—81-Annual) 
ENERGY ACCOUNTING 


Training 
Training and certification of auditors and inspectors for the 
Residential Conservation Service program, 7:22158 (CONF- 
801076—6) 
ENERGY ANALYSIS 
See also ENERGY ACCOUNTING 


Computerized, instrumented, residential analysis (CIRA), 
7:22184 (PUB—425) 
ENERGY CONSERVATION 
Appropriate Technology 
Cogeneration: an appropriate technology for energy 
conservation, 7:22166 (EPRI-EA—2084) 


Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 

Federal Assistance Programs 
New federalism: the emerging federal role in support of state 
and local efforts to encourage energy conservation and solar 
energy, 7:22129 (PNL—3718) 
Incentives 


Incentives results, domestic policy review, Sawhill, and others, 
7:22126 (PNL—3718) 

Incentives for solar energy: a Congressional perspective, 
7:22130 (PNL—3718) 

Solar bank: a new energy incentive, 7:21157 (PNL—3718) 

State conservation and solar energy tax programs: incentives 
or windfalls (studies in renewable resource policy), 7:22077 
(PB—81-246464) 

Policies 


Incentives results, domestic policy review, Sawhill, and others, 
7:22126 (PNL—3718) 
Information Dissemination 
Chautauqua notebook: appropriate technology on radio, 
7:22078 (DOE/IR/11128—T1) 


Cooperation 
New federalism: the emerging federal role in support of state 
and local efforts to encourage energy conservation and solar 
energy, 7:22129 (PNL—3718) 


Legislation on the conservation of energy in buildings in the 
Federal Republic of Germany and Europe. Facts and 
backgrounds, 7:22190 

Manuals 

Energy: planning guide for Minnesota communities, 7:22154 

(NP—2902322) 


Programs 

1981 Annual report, 7:22046 (NYSERDA—81-Annual) 

Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 

ENERGY CONSUMPTION 

The US energy dilemma: the gap between today’s requirements 
and tomorrow’s potential. Environmental geology notes, 
7:22079 (AD-A—093456) 

Feedback 
Feedback and household energy use, 7:22171 (NP—2900772) 


Manuals 
Energy: planning guide for Minnesota communities, 7:22154 
(NP—2902322) 
Mathematical Models 
Load development simulation and synthesis of the electricity 
consumption of households with regard to balancing 
problems, 7:22188 
ENERGY DEMAND 
F 
demand: examining the range of available options, 
7:22087 (AECL—6958) 
Mathematical Models 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 


Regional Analysis 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 


ENERGY SOURCE DEVELOPMENT 
Research Programs 


ENERGY EFFICIENCY STANDARDS 
Program Management 
Energy conservation program for state and local 
officials. Phase I. report, March 5, 1976-August 31, 
1976, 7:22074 (DOE/CS/20019—T4-Vol.1) 
ENERGY FACILITIES 
See also RESOURCE RECOVERY FACILITIES 
Manuals 
Energy: planning guide for Minnesota communities, 7:22154 
(NP—2902322) 
ENERGY LEVELS — 
Lifetime 
Estimation of tal beta- and gamma-decay half-lives, 
7:23796 (JAERI-M—8769) 
ENERGY MODELS 
a “eis programme. Final report, 7:22082 (PB— 
PILOT-1980 energy-economic model. Volume 1: model 
description, 7:22010 (EPRI/EA—2090-Vol.1) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
Energy Models 
PILOT-1980 energy-economic model. Volume 1: model 
description, 7:22010 (EPRI/EA—2090-Vol.1) 
Environmental Impacts 
Improving the SEAS regional analysis capability, 7:22020 
(CONF-7910263—1) 
Global Aspects 
Toward a desirable energy future: a summary of results from 
the ORNL National Energy Perspective project, 7:22083 
Hearings 
Energy in transition, 1985-2010, 7:22090 (GPO—63-171) 


Intergovernmental Cooperation 
New federalism: the emerging federal role in support of state 
and local efforts to encourage energy conservation and solar 
energy, 7:22129 (PNL—3718) 
Planning 
Environmental of regional planning for renewable 
energy, 7:22019 (CONF-801203—) 
Ohio River Basin energy study (ORBES). Project summary, 
7:23216 (EPA—600/S7-8 1-008) 
ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
ENERGY SHORTAGES 
Planning 
New England can reduce its oil dependence through 
conservation and renewable resource development. Volume 
1. Report to the Congress, 7:22075 (PB—81-224073) 
ENERGY SOURCE DEVELOPMENT 
See also SYNTHETIC FUELS CORPORATION 
Biological Effects 
Comparative health risks of energy production, 7:23439 
(CONF-801103—65) 
Constraints 
Barriers to small-scale energy technologies, 7:21159 
(NZERDC—59) 
Economic Analysis 
Review of an analysis of the results of federal incentives used 
to stimulate energy production, 7:22017 (PNL—3718) 
Financial Incentives 
Federal income tax incentives for the development and use of 
alternative energy sources, 7:22092 
Review of an analysis of the results of federal incentives used 
to stimulate energy production, 7:22017 (PNL—3718) 
Government Policies 
Incentives for solar energy: a Congressional perspective, 
7:22130 (PNL—3718) 
Review of an analysis of the results of federal incentives used 
to stimulate energy production, 7:22017 (PNL—3718) 
Manuals 
Energy: planning guide for Minnesota communities, 7:22154 
(NP—2902322) 
Research 
1981 Annual report, 7:22046 (NYSERDA—81-Annual) 





ENERGY SOURCES 
Water Resources 


Water Resources 
Saline water use and disposal opportunities, 7:23212 (NP— 
2901954) 
ENERGY SOURCES 


See also FOSSIL FUELS 
RENEWABLE ENERGY SOURCES 
WAVE POWER 
WIND POWER 
WOOD FUELS 


Health Hazards 
Emphasis on ‘health effects of energy production’ in a 
univeristy undergraduate course on energy resources, 
7:23519 (AECL—6958) 
Problems in the intercom of risks of industries and 
technologies, 7:23517 (AECL—6958) 
Rational approach to public safety. An interim report, 7:23518 
(AECL—6958) 
Role of risk in society, 7:22042 (AECL—6958) 
Risk Assessment 
Problems in the intercom: of risks of industries and 
technologies, 7:23517 (AECL—6958) 
Rational approach to public safety. An interim report, 7:23518 
(AECL—6958) 
ENERGY SUPPLIES 
The US energy dilemma: the gap between today’s requirements 
and tomorrow's potential. Environmental geology notes, 
7:22079 (AD-A—093456) 
Availability 
Availability and cost of energy over the next twenty years in 
the UK within a worldwide context, 7:22085 
Cost 
Availability and cost of energy over the next twenty years in 
the UK within a worldwide context, 7:22085 
Energy Policy 
Toward a desirable energy future: a summary of results from 
the ORNL National Energy Perspective project, 7:22083 
Global Aspects 
Availability and cost of energy over the next twenty years in 
the UK within a worldwide context, 7:22085 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
Mathematical Models 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 


Under discussion: the securing of energy supply, 7:22086 
Regional Analysis 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
AK 


See also CONTAINMENT SYSTEMS 
ECCS 


Rational Bayesian prior devel t (Phase III activity). Final 
report (LMFBR), 7:21867 (DOE/SF/71032—T41) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
Evaluation 
Methodology for assessing the benefits of fossil energy RD and 
D. Volume II. Advanced fossil energy technology outcome 
data and technology groups, 7:20657 (DOE/ET/10697—T1- 
Vol.2) 
ENIWETOK 


In situ determination of ***Am on Enewetak Atoll. Date of 
survey: July 1977-December 1979, 7:23144 (EGG—1183- 
1778) 
Water Currents 
Circulation in Enewetak Atoll lagoon, 7:23550 
ENRICHED URANIUM 


Overview of enrichment plant safeguards, 7:21088 (K/OA— 
5074) 
ENTOMOLOGY 
See INSECTS 
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Biological pathways, tranformations, and ecosystems effects 
associated with power plants, 7:22111 (EPRI-EA—2064) 
Mathematical Models 
Improving the SEAS regional analysis capability, 7:22020 
(CONF-7910263—1) 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Risk Assessment 


Biological pathways, tranformations, and ecosystems effects 
associated with power plants, 7:22111 (EPRI-EA—2064) 
ENVIRONMENTAL MATERIALS 
Gamma Spectroscopy 
Gamma spectrometric measuring and evaluating system for the 
determination of radioactivity in environmental samples, 
7:22957 (INIS-mf—6528) 
Quantitative Chemical Analysis 
Elemental concentrations in NBS biological and environmental 
standard reference materials, 7:22644 
ENVIRONMENTAL POLICY 
Decision Making 
Air pollution in forests: social costs, predictive models, and 
public policy, 7:22040 
Environmental Impacts 
Improving the SEAS regional analysis capability, 7:22020 
(CONF-7910263—1) 
Planning 
Environmental aspects of regional planning for renewable 
energy, 7:22019 (CONF-801203—) 
Risk Assessment 
Risk assessment: a lawyer's perspective, 7:22031 (EPRI-EA— 
2064) 
ENVIRONMENTAL TRANSPORT 
See also RADIONUCLIDE MIGRATION 
RUNOFF 
Computerized Simulation 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
Mathematical Models 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
ENZYME ACTIVITY 
Biological Models 
Demonstration of pyrimidine dimer-DNA glycosylase activity 
in vivo: Bacteriophage T4-infected Escherichia coli as a 
model system, 7:23373 
ENZYME INHIBITORS 
Toxicity 
Elastatinal and leupeptin: effects on u.v.-induced mutation and 
sister-chromatid exchanges in Chinese hamster cells, 7:23457 
ENZYMES 


See also CARBONIC ANHYDRASE 
HEXOKINASE 
ISOENZYMES 
OXIDOREDUCTASES 
PEPTIDE HYDROLASES 


Properties 
Escherichia coli photoreactivating enzyme: purification and 
properties, 7:23423 
Radioassay 
Simultaneous purification of DBH and PNMT from bovine 
adrenal medulla for radioenzymatic phenylethylamine assays, 
7:23306 
Structural Chemical Analysis 
Escherichia coli photoreactivating enzyme: purification and 
properties, 7:23423 
EOR 
See ENHANCED RECOVERY 
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Epidemiology: what can it tell us, 7:22028 (EPRI-EA—2064) 
EPIDERMIS 


orphology 

Surface ultrastructure of the cornea and adjacent epidermis 
during metamorphosis of Rana pipiens: a scanning electron 
microscopic study, 7:23321 

EPILATION 
Radioinduction 

Alpha particles versus conventional radiotherapy to the 

pituitary region: a comparison of risk-benefit, 7:23424 


See ADRENALINE 
EPIPHYSIS (BONES) 
See BONE TISSUES 

EPOXIDES 


Impact Shock 
Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 
Mechanical Properties 
Mechanical properties considerations for use of epoxy 
insulators and bonded joints in neutral beam ion sources, 
7:24010 (GA-A—16549) 
Functions 


Dynamical response of particulate-loaded materials. I. 
Pressure-shear loading of alumina particles in an epoxy 
matrix, 7:22518 

Dynamical response of particulate-loaded materials. II. A 
theory with application to alumina particles in an epoxy 
matrix, 7:22519 

EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
Research 

EPRI geothermal projects overview: power conversion and 
noncondensable gas control, 7:21618 (EPRI-AP—2098) 

EPRI geothermal projects - overview, 7:21619 (EPRI-AP— 
2098) 

EQUATIONS OF STATE 


Computer Codes 
EOSMOD: a subroutine package for calculating equations of 
state and opacities, 7:24111 (LA—8502-M) 
EQUATOR 
Spread F 
Equatorial spread-F and associated phenomena, 7:23665 


X-ray imaging studies of Alcator-A radiation and internal 
disruptions, 7:23983 
Three-Dimensional Calculations 
Three-dimensional MHD equilibrium studies, 7:23994 
EQUIPMENT 
See also DRILLING EQUIPMENT 


MILITARY EQUIPMENT 

POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 

THERMAL ENERGY STORAGE EQUIPMENT 
WELL LOGGING EQUIPMENT 


Modifications 
Energy conservationists locate alternatives for fuel efficiency, 
7:22076 
Resource Conservation 
Energy conservationists locate alternatives for fuel efficiency, 
7:22076 
ERBIUM 
Ion Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
ERBIUM ALLOYS 
Crystal-Phase Transformations 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 


Hot Atom Chemistry 


Neutron Diffraction 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
ERBIUM BORIDES 


Transport 
Self-diffusion of Hf in Er2O3-doped polycrystalline HfO:, 
7:22465 (IS-T—953) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 


Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 
erythrocytes, 7:23259 

Hemolysis 

Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 
erythrocytes, 7:23259 

Injuries 

Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 
erythrocytes, 7:23259 


Morphology 
Behavior of abnormal erythrocytes in capillaries, 7:23267 


Effects of intrarenal injection of nickel subsulfide in rodents, 
7:23467 
Solutions 
Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 
erythrocytes, 7:23259 
Survival Curves 
Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 


Separation and concentration of murine hematopoietic stem 
cells (CFU/sub s/) using a combination of density gradient 
sedimentation and counterflow centrifugal elutriation, 
7:23329 

ERYTHROPOIETIN 
See also BLOOD FORMATION 


Production 
Regulatory mechanism of erythropoietin 
hypoxemia and hypercarbia, 7:23226 
ESCHERICHIA COLI 
Biological Radiation Effects 
Respiration responses of a polA! and a tif-1 mutant of 
Escherichia coli to far-ultraviolet irradiation, 7:23382 
Growth 
Bilinear cell growth of Escherichia coli, 7:23263 
Photoreactivation 
Escherichia coli \vating enzyme: purification and 
properties, 7:23423 


(Includes esters of organic and inorganic acids.) 
See also PHOSPHOLIPIDS 
Crystal Structure 
Positron annihilation in a series of cholestanol esters, 7:22582 


production: effects of 


Pyrolysis 
Preparation of 2,3-dimethylene-2,3-dihydrofurans by the flash 
vacuum pyrolysis of substituted furylmethyl esters, 7:22696 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 
Combustion 
Surface catalyzed combustion, 7:22769 (LBL—11990) 
Hot Atom 
Effect of heat treatment of silica gel on reactions of tritium 
recoil atoms with adsorbed ethane, 7:22752 (INIS-SU—2) 





Positronium 
Positron annihilation in gaseous ethane and ethane-neon 
mixtures, 7:23710 


Production 
Riser cracking of coal to methane, chemicals, and liquid fuels, 
7:20700 


Synthesis 
Formation of hydrocarbons by hydridic reduction of carbon 
monoxide on Cp:Fe2(CO), 7:22713 
ETHANOL 


See also ETHANOL FUELS 
GASOHOL 


Adsorption , : 

Ethanol purification by adsorption. Technical quarterly 
progress report, April 1, 1981-June 30, 1981, 7:21132 (S— 
4783) 


Biosynthesis 
Formation of ethanol by bacteria: a pledge for the use of 
extreme thermophilic anaerobic bacteria in industrial ethanol 
fermentation processes, 7:21134 


Performance 

Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Physical Properties ‘ 

Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Production 


Ethanol from corn silage. Final report, 7:21194 
(DOE/R5/10224—2) 
Purification 
Ethanol purification by adsorption. Technical quarterly 
progress report, April 1, 1981-June 30, 1981, 7:21132 (S— 
4783) 
ETHANOL FUELS 
Combustion Products 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
Combustion Properties 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
Fuel Additives 
Ignition improvers for ethanol fuels, 7:22243 


Ignition improvers for ethanol fuels, 7:22243 
ETHANOL PLANTS 
Performance Testing 
Alcohol distillation by internal-combustion engines. Final 
report, 7:21183 (DOE/AF/92002—1) 
Process Development Units 
Ethanol from corn silage. Final report, 7:21194 
(DOE/RS5/10224—2) 
Waste Heat Utilization 
Alcohol distillation by internal-combustion engines. Final 
report, 7:21183 (DOE/AF/92002—1) 


See ACETYLENE 
ETHIONINE 
Biological Effects 
Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration, 7:23251 


Chemisorption 
Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 


Combustion fluid mechanics: flame propagation in grid-induced 
turbulence, 7:22770 (LBL—11990) 
Vortex interaction with a premixed iaminar flame, 7:22771 
(LBL—11990) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
AMINOBUTYRIC ACID 
See ETHIONINE 
SULFONATE 
See EMS 
ETHYLTHIOAMINOBUTYRIC ACID 
See ETHIONINE 


See ACETYLENE 
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EURATOM 
FBR Type Reactors 
Commission of the European Communities review of fast 
reactor activities, March 1981, 7:21884 (IWGFR—37/2) 
EUROPE 
See also BELGIUM 
FEDERAL REPUBLIC OF GERMANY 


Biomass in Europe, 7:21237 
Conservation 


islation on the conservation of energy in buildings in the 
Federal Republic of Germany and Europe. Facts and 
backgrounds, 7:22190 
Radioactive Waste 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
EUROPEAN ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPEAN COMMUNITIES 
See also EURATOM 
Energy Systems 
Energy Data Handbook (DAMOCLES). Part I: definitions and 
instructions, 7:22012 (PB—81-229387) 
EUROPIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanide ions in systems 
involving 7-(1-vinyl-3,3,6,6-tetramethylhexyl)-8-quinolinol, 8- 
quinolinol, and 1,10-phenanthroline, 7:22636 
EUROPIUM COMPLEXES 
Chemiluminescence 
Chemiluminescence of f- and d-element complexes with 
organic ligands, 7:22757 
EUROPIUM HYDRIDES 
Crystal Structure 
Positron studies of metal hydrides, 7:22514 
EVACUATED TUBE COLLECTORS 
Design 
Stationary evacuated tube with integrated concentrator for 
100°C to 300°C, 7:21496 


Incident angle modifiers for evacuated tube collectors, 7:21498 
Performance Testing 
Stationary evacuated tube with integrated concentrator for 
100°C to 300°C, 7:21496 
EVAPORATORS 


Disposal of coal gasification wastestreams by evaporation, 
7:20785 
EVEN-EVEN NUCLEI 
E0-Transitions 
E0-E2-M1 multipole admixtures of transitions in even-even 
nuclei, 7:23810 
E2-Transitions 
E0-E2-M1 multipole admixtures of transitions in even-even 
nuclei, 7:23810 
M1-Transitions 
E0-E2-M1 multipole admixtures of transitions in even-even 
nuclei, 7:23810 
EXHAUST GASES 
Biological Effects 
Air pollution effects on plants. 1974-February 1981 (citations 
from the American Petroleum Institute data base). Report 
for 1974-Feb 81, 7:23451 (PB—81-807406) 
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Carcinogenesis 


Respiratory carcinogenicity of diesel fuel emissions, 7:23449 
(PB—81-230955) 


Desulfurization 
Spent oil shale/H2S scrubbing. Reaction kinetics determination 
and continuous reactor design, 7:20946 (DOE/LC/01761— 
T3) 


Opacity 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
EXPLOSIVES 
Fire Resistance 
Sandia Aircraft Crashfire Facility, 7:22863 (SAND—81-2577C) 
Materials Handling 
Guide for preparing Safe Operating Procedures (SOPs), 
7:23516 (SAND—81-8032) 
EXPOSURE CHAMBERS 


Horizontal airflow inhalation exposure chamber, 7:23076 
EXTENSOMETERS 


Design 
Borehole extensometer (Engineering Materials), 7:23038 
(CAPE—2695) 
EXTERNAL RECEIVERS 
Codes 
Development of a predictive computer code for heat losses 
from external receivers, 7:21325 (SAND—81-8014) 
Convection 
Experimental investigation of convective losses from solar 
receivers, 7:21326 (SAND—81-8014) 
Overview of the Stanford/NEAR program convective losses 
from external receivers, 7:21324 (SAND—81-8014) 
Heat Losses 
Development of a predictive computer code for heat losses 
from external receivers, 7:21325 (SAND—81-8014) 
Overview of the Stanford/NEAR program convective losses 
from external receivers, 7:21324 (SAND—81-8014) 
Research Programs 
Overview of the Stanford/NEAR program convective losses 
from external receivers, 7:21324 (SAND—81-8014) 
EXXON DONOR SOLVENT LIQUEFACTION 
See EXXON LIQUEFACTION PROCESS 
EXXON LIQUEFACTION PROCESS 
Evaluation 
Recent progress in major coal liquefaction facilities: overview 
report No. 2, 7:20682 (ORNL/TM—8025) 
EYES 


See also CORNEA 
CRYSTALLINE LENS 


Biological Radiation Effects 
Developmental abnormalities of the vitreous in mouse fetuses 
caused by simultaneous irradiation of x-rays and ultrasound, 
7:23411 
Sensitivity 
Visual fields and flicker thresholds in methylmercury-poisoned 
monkeys, 7:23475 


F REGION 
See also Fl LAYER 
E and F region horizontal structure determination using the 
Bribie Island pencil beam radar, 7:23649 
Electron Density 
Long-term study of ionospheric electron content, 7:23663 
Photochemi 


Remarks on E and R region photochemistry, 7:23640 
Plasma Density 
Field-aligned ionospheric inhomogeneities in equatorial 
regions, 7:23666 
Travelling Ionospheric Disturbance 
E and F regions of the ionosphere, 7:23648 


F1 LAYER 


Ionospheric Disturbance 
Observations of Fl-waves at Christchurch, New Zealand, 
7:23661 
FABRIC FILTERS 
Bench-Scale Experiments 
Comparison of laboratory and field derived Ks values for dust 
collected on fabric filters (Specific resistance coefficient), 
7:20774 (EPRI-CS—2145-SR) 
Efficiency 
Recent concepts describing filter system behavior, 7:20772 
(EPRI-CS—2145-SR) 
Electric Charges 
Fundamental study of a fabric filter with corona precharger, 
7:22890 (EPRI-CS—2145-SR) 
Field Tests 
Comparison of laboratory and field derived Ks values for dust 
collected on fabric filters (Specific resistance coefficient), 
7:20774 (EPRI-CS—2145-SR) 
Modifications 
Electrostatic augmentation of fabric filtration, 7:22889 (EPRI- 
CS—2145-SR) 


Fundamental study of a fabric filter with corona precharger, 
7:22890 (EPRI-CS—2145-SR) 
Performance 
Electrical effects in fabric filtration: corona charged 
flyash/shaker cleaned fiberglass bag, 7:20777 (EPRI-CS— 
2145-SR) 


Comparison of laboratory and field derived Kz values for dust 
collected on fabric filters (Specific resistance coefficient), 
7:20774 (EPRI-CS—2145-SR) 

Pilot Plants 

Electrostatic augmentation of fabric filtration, 7:22889 (EPRI- 

CS—2145-SR) 
Pressure Drop 

Estimation method of pressure loss parameters for a multi- 

compartment fabric filter, 7:20773 (EPRI-CS—2145-SR) 
Pressure Measurement 

Estimation method of pressure loss parameters for a multi- 

compartment fabric filter, 7:20773 (EPRI-CS—2145-SR) 
Sorptive Properties 

Dust removal from filter cloth by impaction acceleration, 

7:20776 (EPRI-CS—2145-SR) 
Testing 
Testing of control devices for diesel particulate emissions, 
7:22270 (EPRI-CS—2145-SR) 

FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
FACILITIES (ENERGY) 

See ENERGY FACILITIES 
FACILITIES (NUCLEAR) 

See NUCLEAR FACILITIES 
FACILITIES (RESOURCE RECOVERY) 

See RESOURCE RECOVERY FACILITIES 
FACILITIES (TERMINAL) 

See TERMINAL FACILITIES 
FACILITIES (TEST) 

See TEST FACILITIES 
FAILURES 

Data Acquisition Systems 
Application of aerospace failure-reporting systems to power 
plants. Final report, 7:21963 (EPRI-NSAC—4) 
FALLOUT 
(For radioactive fallout only.) 
Autoradiography 
The nature of individual radioactive particles. i. Surface and 
underground ABD particles from Operation Jangle, 7:23046 
(AD—828637) 


Deposition 
Ship-shielding studies, 7:23042 (AD—357967) 
Dose Rates 


Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
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FALLOUT 
Dose Rates 


Operation upshot-knothole, 1953, 7:23165 (UCRL—53152- 
Pt.4) 
Results of calculations of external gamma radiation 
rates from fallout and the related radionuclide compositions. 
Operation Tumbler-Snapper, 1952, 7:23164 (UCRL—53152- 
Pt.3) 
Results of calculations of external gamma radiation 
rates from fallout and the related radionuclide 
Operation Buster-Jangle, 1951, 7:23163 (UCRL 53152-Pe2) 
Gamma Radiation 
Gamma rate versus time, 7:23040 (AD—338330) 
Radiation Hazards 
Physical factors and dosimetry in the Marshall Island radiation 
exposures, 7:23137 (AD—338337) 
Radionuclide Migration 
Distribution and intensity of fallout. Final report (Castle 
Project), 7:23117 (AD—361836) 
Physical factors and dosimetry in the Marshall Island radiation 
exposures, 7:23137 (AD—338337) 


of the fallout group of project 50.3, 7:23116 (AD— 
252267) 


See BLOWERS 
FAR ULTRAVIOLET RADIATION 
(Wavelength range 2000-400 A.) 
Genetic Radiation Effects 
Influence of the wavelength of ultraviolet radiation on 
survival, mutation induction and DNA repair in irradiated 


FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FISSION 
Nuclear Models 
Theoretical methods for calculating the cross-sections of 
fissionable nuclei. Chapter 5, 7:23867 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Neutron Leakage 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
FAST REACTORS 


See also FBR TYPE REACTORS 
FFTF REACTOR 
Fuel Cycle 
Comprehensive review of TND requirements for U and U-Pu 
fueled thermal and fast reactors, and their associated fuel 
cycles, 7:21906 (IAEA-TECDOC—232) 
Kinetics 


Gain from a mixed finite-difference formulation for three- 
dimensional diffusion-theory neutronics, 7:21897 (CONF- 
811103—48) 


Machining 
Producing miniature threads. Final report, 7:22780 (BDX— 
613-2608) 
Miniaturization 
Producing miniature threads. Final report, 7:22780 (BDX— 
613-2608) 
Performance Testing 
Producing miniature threads. Final report, 7:22780 (BDX— 
613-2608) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 


See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 


Coordinated Research Programs 
Commission of the European Communities review of fast 
reactor activities, March 1981, 7:21884 IWGFR—37/2) 
Review of fast reactor activities at OECD (NEA), 7:21885 
(IWGFR—37/2) 
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F-CHART 
Validation 
Effects of detailed solar-climatology on the accuracy of f- 
chart, 7:21434 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 
Air Pollution Abatement 
between Germany and the Netherlands 1969-1979. 
10 years of scientific cooperation in the field of air pollution 
abatement, 7:23078 
Coal Gasification Plants 
CGT combined pressure gasifying process, 7:20698 
KGN fixed-bed gasifier and the planned gasworks Riedelland, 
7:20693 
Coal Liquefaction Plants 
Foreign coal liquefaction technology survey and assessment, 
7:20691 
Economic Policy 
Raw materials programme for Bavaria. Programme for the 
development and securing of mineral resources and their 
extraction, 7:20802 (NP—2900950) 
Electric Power Industry 
Power industry responsibilities of the German interconnected 
undertakings. Report 1979, 7:22118 (NP—2900948) 
Energy Conservation 
Legislation on the conservation of energy in buildings in the 
Federal Republic of Germany and Europe. Facts and 
backgrounds, 7:22190 
Energy Consumption 
Energy perspectives 1950-1980-2010, 7:22084 
Energy Demand 
Energy perspectives 1950-1980-2010, 7:22084 
Energy Policy 
Energy perspectives 1950-1980-2010, 7:22084 
Energy Supplies 
Energy perspectives 1950-1980-2010, 7:22084 
Energy report November 1980, 7:22123 


Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
LMFBR Type Reactors 
Status of the fast breeder reactor development in the Federal 
Republic of Germany, Belgium and the Netherlands, 
February 1981, 7:21876 (IWGFR—37/2) 
Nuclear Facilities 
Excursions to nuclear facilities in the Federal Republic of 
Germany, 7:24109 
Radioactive Waste Disposal 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Radioactive Waste Management 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Raw Materials 
Raw materials programme for Bavaria. Programme for the 
development and securing of mineral resources and their 
extraction, 7:20802 (NP—2900950) 
FEED MATERIALS PLANTS 
Construction 
Western Deep Levels No. 2 shaft uranium plant. Review of 
Concor’s contract, 7:20993 
Mill Tailings 
Radon attenuation effectiveness and cost optimization of 
composite covers for uranium mill tailings, 7:21024 
(DOE/AL—165/UMTRA) 
Solar Process Heat 
Central receiver industrial heat: Mt. Taylor uranium 
mill solar retrofit, 7:21404 (STTFUA—81/11) 
FERMENTATION 
See also BIOCONVERSION 
Anaerobic Conditions 
Formation of ethanol by bacteria: a pledge for the use of 
extreme thermophilic anaerobic bacteria in industrial ethanol 
fermentation processes, 7:21134 





Thermophilic Conditions 
ee Oe nen see Ss eee 
anaerobic 


extreme thermophilic bacteria in industrial ethanol 
fermentation processes, 7:21134 
FERMIONS 
See also LEPTONS 
Charged Particles 
Anomalies and the particle content of grand unified theories, 
7:23760 
Mass 
Fermion mass hierarchies in theories of technicolor, 7:23776 
(DOE/ER/03285—39) 
Radiative structure of fermion masses, 7:23773 
(DOE/ER/03285—39) 


Effective potentials in the Veltman-Derman dynamical model 
of composite fermions, 7:23759 
FERRATES 
See IRON OXIDES 


Powder Metallurgy 
Method for producing ferrite powders (Patent), 7:22346 (RFP- 
Trans—301) 
FERRITES 
Physical Radiation Effects 
Measurement of static ic characteristics in ferrites under 
neutron irradiation, 7:22321 (INIS-SU—61) 
FERRITIC STEELS 
Fracture Properties 
Utility experience with reactor vessel surveillance, 7:21810 
(IWGRRPC—79/3) 
Physical Radiation Effects 
High-temperature ductility of irradiated ferritic and austenitic 
steels, 7:22362 
FERROCENE 


Bridged ferrocenes. VI. Hydrogenation with Pd/C catalyst, 
7:21129 
FERTILIZERS 


See also SOIL CHEMISTRY 
SUPERPHOSPHATES 


Chemical Analysis 
Determination of hazardousness of reuse products utilizing 
low-rank western coal fly ash/bottom ash. Final report, 
7:20759 (DOE/FC/10229—1) 
Soil Chemistry 
Effect of Araxa rockphosphate and simple superphosphate on 
some physico-chemical and on the available 
residual P of an oxic Paleudalf, 7:23132 (INIS-mf—6667) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES 
Radiation Protection 
Procedures to minimize diagnostic x-ray exposure of the 
human embryo and fetus, 7:23353 (FDA—81-8178) 
FFTF REACTOR 
Data Acquisition Systems 
DALIS: a computer-assisted document retrieval system for the 
FFTF, 7:21945 (HEDL-SA—2416-FP) 
Reactor Safety 
Operational safety at the FFTF, 7:21974 (HEDL-SA—2304) 
FIBER OPTICS 
Joining 
Fiber breaking tool (Engineering Materials), 7:22813 (CAPE— 
2699) 
FIBERGLASS 
Health Hazards 
Generation of respirable glass fiber aerosols using a fluidized 
bed aerosol generator, 7:23107 
FIBROBLASTS 
Biological Effects 
Growth of purified astrocytes in a chemically defined medium, 
7:23262 
Biological Radiation Effects 
Induction, expression and modulation of radiation induced 
is in vitro in diploid human and rodent cells, 
7:23426 


Ultrastructural Changes 
Effects of misonidazole on the ultrastructure of mammalian 
cells cultured in vitro, 7:23429 


7:22973 (INIS-SU—52) 
FIELD THEORIES 
Lagrangian Function 
Effective Lagrangians with U(1) axial anomaly I, 7:23784 
(NUB—2468) 


(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
Bragg Reflection 
Layered synthetic microstructures as Bragg diffractors for x 
rays and extreme ultraviolet: theory and predicted 
performance, 7:23939 


Optical Properties 
Polarimeter for optical studies of metallic thin films, 7:23017 
(INIS-SU—4) 
FINANCIAL 
Game Theory 
Game-theory approach to consumer incentives for solar 
energy, 7:22134 (SAND—81-1618) 
FINANCING 
Information 
Energy: planning tools library, 7:22152 (NP—2901475) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 


District Heating 
Use of domestic fuels for lar; space 
district heating, 7:22234 (PB—81-239196) 
Space Heating 
Use of domestic fuels for lar, space 
district heating, 7:22234 (PB—81-239196) 
FIRE HAZARDS 
Data Analysis 
AFFIRMS - weather interpretation for fire management, 
7:21145 (CONF-7805229—) 
FIRE PREVENTION 
Tests and criteria for fire protection of cable penetrations, 
7:21924 (LBL—11990) 
FIRE STATIONS 
See PUBLIC BUILDINGS 
FIREDAMP 
See METHANE 
FIRES 
Simulation 
Sandia Aircraft Crashfire Facility, 7:22863 (SAND—81-2577C) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 
Blisters 
Summary of the works on blistering and related erosion 
phenomena in JAERI, 7:24026 (JAERI-M—8971) 


Research on low-Z material in National Research 
Institute for Metals, 7:24027 (JAERI-M—8971) 

Review of U.S.A. low-Z coating development program, 
7:24028 (JAERI-M—8971) 


Degassing 
Review of fundamental impurity studies in JAERI, 7:24039 
(JAERI-M—8971) 
Studies on plasma-wall interaction at the Institute of Physical 
and Chemical Research (IPCR), 7:24025 (JAERI-M—8971) 
Electroplating 
Preparation and properties of carbon films with magnetron 
sputtering, 7:24030 (JAERI-M—8971) 
Erosion 
Review of fundamental impurity studies in JAERI, 7:24039 
(JAERI-M—8971) 
Summary of the works on blistering and related erosion 
phenomena in JAERI, 7:24026 (JAERI-M—8971) 
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Heat Flux 
Heat flux capabilities of first-wall tube arrays for an 
experimental fusion reactor, 7:24077 
Physical Radiation Effects 
Radiation damage on low Z ceramics of the first wall in near- 
term fusion reactors, 7:24022 (JAERI-M—8971) 
Plasma Pressure 
X-ray pressure conditions on the first wall of a particle-beam 
inertial-confinement reactor, 7:24076 
Radioactivation 
Low-activation fusion-reactor design, 7:24007 (GA-A—16513) 


Sputtering 
DIVA experiments, (1), 7:24034 (JAERI-M—8971) 
JT-60 first wall development program, 7:24041 (JAERI-M— 
8971) 
Overview of U.S. program on plasma/material interaction, 
7:23971 (JAERI-M—8971) 
Review of fundamental impurity studies in JAERI, 7:24039 
(JAERI-M—8971) 
Studies on low-energy ion sputtering at Faculty of Engineering 
of Nagoya University, 7:24024 (JAERI-M—8971) 
Vapor Deposited 
Physical vapor deposition of low Z materials, 7:24023 (JAERI- 
M—8971) 
Wall Loading 
Overview of Japan programs of plasma wall interactions in 
universities linkage organization, 7:24033 (JAERI-M—8971) 
FISCHER-TROPSCH SYNTHESIS 


Catalysis 
Transition metal chemistry under high carbon monoxide 
pressure: an infrared spectroscopic study of catalysis in the 
Fischer-Tropsch reaction. Final technical report, May 14, 
1976-September 30 1981, 7:21117 (DOE/ER/00933—4) 


Catalysts 

Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 

Catalysts and relations of selectivity for Fischer-Tropsch 
synthesis. Final report, 7:20629 (BMFT-FB-T—80-124) 

Chain-length control in the conversion of syngas over carbonyl 
compounds archored into a zeolite matrix, 7:20705 

Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 

Hydrocarbon formation on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 

Reaction Kinetics 


Aspects of homogeneous carbon monoxide fixation: selective 
conversion of carbonyl ligands on (etas-C;Hs)Fe(CO)s* t Ca 
organic compounds, 7:20706 


Research Programs 
Fischer-Tropsch synthesis in slurry-reactor systems. 
report, August 1, 1981-October 31, 1981, 7:21119 
(DOE/PC/40771—2) 
FISH CULTURE 
See AQUACULTURE 
FISH OIL 


Adsorption 
Adsorption of dispersants from nonaqueous solutions, 7:23932 


See also EEL 
Activation Analysis 
Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 


facility potential at Boulder Hot Springs, Boulder, 


Montana. GTA Report No. 1, 7:21638 (EGG-GTH—5512) 
Population Dynamics 
Partial differential equation model of changing sizes 
numbers in a cohort of juvenile fish, 7:21758 
Kinetics 


— in some food samples in India, 7:23145 (EML— 


See also FAST FISSION 
Basic physics of the fission process. Chapter 2, 7:23866 

Cross Sections 

Measurements of fission cross-sections. Chapter 4, 7:23868 


ERA Vol. 7,No. 8 / 1648 


fields and fission neutron-plus-gamma radiation, 7:23431 
FISSION PRODUCT RELEASE 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
FISSION PRODUCTS 
Status of fission-product data for absorption calculations, 
7:21900 (EPRI-NP—1098) 
Cross Sections 
Level density and neutron cross sections, 7:23834 (JAERI-M— 
8769) 
Delayed Radiation Effects 
Delayed effects induced by nuclear fission products, 7:23415 
Neutron Reactions 
Level density and neutron cross sections, 7:23834 (JAERI-M— 
8769) 
Vitrification 
Process chemistry in fission product solidification, 7:21046 
(Juel-Conf—30) 
Vitrification of fission products using the FIPS process, 
7:21045 (Juel-Conf—30) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
Neutron Reactions 
Theoretical methods for calculating the cross-sections of 
fissionable nuclei. Chapter 5, 7:23867 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAME PROPAGATION 
Laminar Flow 
Vortex interaction with a premixed laminar flame, 7:22771 
(LBL—11990) 
Turbulence 
Combustion fluid mechanics: flame propagation in grid-induced 
turbulence, 7:22770 (LBL—11990) 
FLAMES 


Absorption Spectroscopy 
Spatially resolved saturated absorption spectroscopy in flames, 
7:22637 
Combustion 
Modeling of burning and extinction characteristics of a 
polymer diffusion flame and comparison with experiment, 
7:22772 (LBL—11990) 
Temperature Measurement 
Simultaneous measurement of velocity and temperature in 
flames using LDV and cw laser Rayleigh thermometry, 
7:22774 (SAND—81-8800) 
Velocity 
Simultaneous measurement of velocity and temperature in 
flames using LDV and cw laser Rayleigh thermometry, 
7:22774 (SAND—81-8800) 
FLASH HYDROPYROLYSIS PROCESS 
Improved techniques for gasifying coal. Fourteenth quarterly 
report, October 1, 1979-January 31, 1980, 7:20655 
(DOE/ET/10623—14) 


Bench-Scale Experiments 
Riser cracking of coal to methane, chemicals, and liquid fuels, 
7:20700 
Process Development Units 
Riser cracking of cosl to methane, chemicals, and liquid feels, 


New look at long-term collector performance and utilizability, 
7:21467 (ERC-R—81015) 
Comparative Evaluations 
en ee of performance of flat plate and parabolic trough 
solar collectors in several US cities, 7:21488 
Parametric study of the performance of a CPC collector: 
comparison with a flat plate collector, 7:21497 
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Coverings 
Flat-plate solar collectors utilizing polymeric film for 
performance and very low cost, 7:21464 (BNL—30148) 
— method for flat-plate solar collector evaluation, 
New look at long-term collector performance and utilizability, 
7:21467 (ERC-R—81015) 
Thermal processes in flat plate solar collectors, 7:21482 (VKI- 
LS—1980-2-VOL-1) 


Fabrication 
and thermal performance of corrugated solar 
collectors, 7:21483 (VKI-LS—1980-2-VOL-1) 
Fluid Flow 
Optimal flow configuration in solar collector arrays, 7:21510 
Heat Losses 


Thermal processes in flat plate solar collectors, 7:21482 (VKI- 
LS—1980-2-VOL-1) 
Materials 
High performance open-flow concrete FPC for metal-poor 
Middle-East, 7:21489 
Mirrors 
Comparison of experimental versus predicted thermal 
performance for a flat plate-flat mirror collection system for 
a domestic solar water heater, 7:21419 
Flat plate solar collector with a cantilevered mirror, 7:21493 
Performance 
All-day efficiency of collector arrays in the National Solar 
Data Network, 7:21473 (SOLAR/0005—81/81) 
Comparison of performance of flat plate and parabolic trough 
solar collectors in several US cities, 7:21488 
Comparison of experimental versus predicted thermal 
performance for a flat plate-flat mirror collection system for 
a domestic solar water heater, 7:21419 
Description and thermal performance of corrugated solar 
collectors, 7:21483 (VKI-LS—1980-2-VOL-1) 
Effect of heat capacity on flat-plate solar energy collector 
performance, 7:21491 
long-term collector performance and utilizability, 
.  7:21467 (ERC-R—81015) 
Preparation of a radiation data base for performance 


: prediction 
using a tilted flat plate collector/reflector system, 7:21511 
Absorbers 


Advanced solar collector concepts using carbon, 7:21487 
Flat-plate solar collectors utilizing polymeric film for high 
performance and very low cost, 7:21464 (BNL—30148) 
Solar Reflectors 
Preparation of a radiation data base for performance 
a flat plate collector/reflector system, 7:21511 


Effect of heat capacity on flat-plate solar energy collector 
performance, 7:21491 
Selective Surfaces 


Advanced solar collector concepts using carbon, 7:21487 


Supports 
Solar collector rack design and installation, 7:21494 
Thermal Efficiency 
Parametric study of the performance of a CPC collector: 
comparison with a flat plate collector, 7:21497 


Zeolites 
Integrated solar zeolite collector for heating and cooling, 
7:21424 
FLAVOR MODEL 
CP Invariance 


Simultaneous solution of strong CP and flavor problems, 
7:23767 
FLAWS 
See DEFECTS 
FLORIDA 
Small-Scale Power Plants 
Small-scale hydroelectric development in Florida: barriers and 
incentives, 7:21141 (DOE/R4/20004—T3) 
FLOW (BLOOD) 


FLUIDIZED-BED COMBUSTORS 
Economic Analysis 


Adjustable flow rate controller for polymer solutions (Patent), 
7:22802 
FLOWMETERS 


Design 
non-invasive flow meter for solar applications, 
7:21455 
FLUE GAS 
Denitrification 
Present status on flue gas clean-up technologies for coal fired 
boilere in Japan, 7:20766 (EPRI-CS—2145-SR) 
Desulfurization 
Present status on flue gas clean-up technologies for coal fired 
boilers in Japan, 7:20766 (EPRI-CS—2145-SR) 
FLUID FLOW 


Stability 
Air/gas system dynamics of fossil fuel power plants-pulsations 
(Including rotation stall conditions), 7:21724 (EPRI-CS— 


2206) 
FLUIDIZED BED 
Computerized Simulation 
computer simulations of entrained-flow and fluidized- 
bed coal gasifiers (Fluidized-bed and entrained-flow 
gasifiers), 7:20697 


Void-gas stripping in standpipes, 7:22851 
FLUIDIZED BED HEAT EXCHANGERS 
Mathematical Models 
Evaluation of multistage fluidized bed heat exchanger to 
transfer thermal energy at high temperature to a gas from a 
ular solid storage heated by concentrated solar radiation, 
7:21521 (SERI—9020/12) 
FLUIDIZED-BED COMBUSTION 
Air Pollution Control 
Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 7:23115 
Demonstration Plants 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
Health Hazards 
Generation of respirable glass fiber aerosols using a fluidized 
bed aerosol generator, 7:23107 
Mathematical Models 
NO formation and reduction in fluidized bed combustion of 
coal, 7:23114 
Pilot Plants 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
Research Programs 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
Steam Generation 
Utilization of fluidized bed combustion for oil field steam 
generation, 7:20822 
Test Facilities 
Test results of the EPRI/B&W 6’ x 6’ fluidized bed combustor, 
7:20823 
FLUIDIZED-BED COMBUSTORS 
Commercialization 


Results of FY 1979 project appraisal. A: C: combustion 
systems worksheets, 7:22880 (DOE/ET/15078—T8) 
Demonstration Plants 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 


Advances in pressurized fluidized bed steam cycle technology, 
7:21748 
Reduction of NO by combustion staging, 7:22895 (LBL— 
11990) 
Test results of the EPRI/B&W 6’ x 6’ fluidized bed combustor, 
7:20823 
Economic Analysis 
Results of FY 1979 project appraisal. Appendix C: combustion 
systems worksheets, 7:22880 (DOE/ET/15078—TS8) 





,eeue 


@eeeeee eraser 


FLUIDS 
Efficiency 


Efficiency 
Advances in pressurized fluidized bed steam cycle technology, 
7:21748 
Exhaust Gases 
Exploratory and basic fluidized-bed combustion studies. 
Annual report, October 1979-September 1980, 7:22879 
(ANL/CEN/FE—80-17) 
Market 
Results of FY 1979 project appraisal. Appendix C: combustion 
systems worksheets, 7:22880 (DOE/ET/15078—T8) 
Materials Testing 
In-bed corrosion tests of superheater alloys in a 10-square-foot 
AFBC. Final report, 7:22883 (EPRI-CS—2118) 
Performance 
Exploratory and basic fluidized-bed combustion studies. 
Annual report, October 1979-September 1980, 7:22879 
(ANL/CEN/FE—80-17) 
Research Programs 
Exploratory and basic fluidized-bed combustion studies. 
Annual report, October 1979-September 1980, 7:22879 
(ANL/CEN/FE—80-17) 
Systems Analysis 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Test Facilities 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Testing 
Test results of the EPRI/B&W 6’ x 6’ fluidized bed combustor, 
7:20823 
FLUIDS 


See also CRYOGENIC FLUIDS 
DRILLING FLUIDS 


GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
WORKING FLUIDS 
Heat Transfer 
Heat transfer in soil and rock in construction materials and 
fluids, 7:22847 (BFR-R—148-1980) 


FLUORESCENCE 
Quenching 


Concentration quenching of fluorescence from Chlorophyll-a, 
Pheophytin-a, Pyropheophytin-a and their covalently-linked 


y of ions using CW laser excitation, 
7:23678 (CONF-801111—57) 
FLUORESCENT LAMPS 
Ballasts 
Electronic ballast improves efficiency, 7:22187 
Performance 
Electrodeless fluorescent lamp. Final report, 7:22169 (LBL— 
13480) 
FLUORINATED ALIPHATIC HYDROCARBONS 
Infrared Spectra 
Dynamics for CHsF and CDsF isolated in rare gas solids, 
7:23687 
FLUORINATED AROMATIC HYDROCARBONS 
Environmental Transport 
Studies on the fate of polycyclic aromatic hydrocarbons in 
estuarine ecosystems, 7:23191 (CONF-8011114—) 
FLUORINE 
Biological Effects 
Effects of airborne F on forest ecosystems, 7:23481 
Chemical Reactions 
Internal fluoridation of Ni-5.6% Cr alloy, 7:22367 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 


Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
FLUORINE 19 TARGET 
Neutron Reactions 
Spin channel mixing in the 49- and 97 keV p-resonances of 
fluorine, 7:23804 (INIS-SU—44) 
Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 


ERA Vol. 7,No.8/ 1668 


FLUORINE COMPOUNDS 
Radiolysis 
ESR spectra and structure of the perchloryl fluoride radical 
anion (FCIO,” ): A 33 valence electron radical with Cso 


‘ge dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH 


Adsorption 

Validation of molten glass concepts for hot gas clean-up. Final 

report, 7:20760 (DOE/MC/14345—T1) 
Chemical Analysis 

Determination of hazardousness of reuse products utilizing 
low-rank western coal fly ash/bottom ash. Final report, 
7:20759 (DOE/FC/10229—1) 

Chemical Composition 

Fly ash reactions in concrete. Final report, 7:22540 

(DOE/CS/40222—4) 
Electric Charges 

Application of precharger in electrostatic precipitators, 7:23095 
(EPRI-CS—2145-SR) 

Electrical effects in fabric filtration: corona charged 
flyash/shaker cleaned fiberglass bag, 7:20777 (EPRI-CS— 
2145-SR) 

Fundamental study of a fabric filter with corona precharger, 
7:22890 (EPRI-CS—2145-SR) 

Electric Conductivity 

Electrostatic precipitation studies in Italy, 7:20767 (EPRI-CS— 
2145-SR) 

Lime-Soda Sinter Process 

Use of commercial limestone and other commercially available 
raw materials in the lime-soda sinter process for the 
extraction of alumina from a sub-bituminous western coal fly 
ash, 7:20781 (IS-T—972) 

Recovery 


Evaluation of potential processes for recovery of metals from 
coal ash. Volume 2. Laboratory data and cost estimates. 
Final report, 7:20762 (EPRI-CS—1992-Vol.2) 

Particle Size 

Submicron particulates from pulverized coal combustion, 

7:20819 (LBL—11990) 
Pollution Control 

Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 

Waste Product Utilization 

Coal-waste artificial-reef program, phase 3. Volume 2. 
Comprehensive report, 7:20763 (EPRI-CS—2009-Vol.2) 

Power plant ashes and their utilization. Part 10. Summary, 
7:20783 (PB—81-238651) 

Power plant ashes and their utilization. Part 6. Use in the 
production of bricks, 7:20784 (PB—81-248387) 


Storage 
The influence of five years of storage on the operational 
readiness of a satellite flywheel, 7:21993 (ESA-SP—158) 
FMIT LINAC 
Large lithium loop experience, 7:24011 (HEDL-SA—2402) 
Beam Monitors 
Beam-current monitor for FMIT, 7:22903 (HEDL-SA—2449) 
Shielding 
Radiation shielding issues on the FMIT, 7:24012 (HEDL-SA— 
2426) 
FOCUSING 
Simulation 
Numerical study of the effects of space charge on periodic 
focusing. (Etude numerique d’effets de charge d’espace en 
focalisation periodique), 7:23693 (LA-tr—81-27) 
FOLLICLE STIMULATING HORMONE 
See FSH 





1678 / ERA Vol. 7, No. 8 


Biological Models 
Microbial roles in aquatic food webs, 7:23316 (CONF-790268— 
) 


Survey on food consumption. On the selection of so-called 
critical group, 7:23158 (NIRS-M—31) 
Radiation Doses 
Survey on food consumption. On the selection of so-called 
critical group, 7:23158 (NIRS-M—31) 
Radionuclide Migration 
Strontium-90 in the diet: results through 1980, 7:23146 (EML— 
395) 
FOOD INDUSTRY 


Industrial Cogeneration Optimization Program: a summary of 
two studies, 7:22216 (DOE/TIC—11604) 


Meetings 
Advances in food-producing systems for arid and semiarid 
lands, 7:23346 
Advances in food-producing systems for arid and semiarid 
lands, 7:23347 
Solar Process Heat 
Georgia solar industrial process heat project, 7:21452 
FORAGE 
Anaerobic Digestion 
Anaerobic digestion of farm wastes and energy crops, 7:21264 
FORESTRY 
Calculations 
AFFIRMS - weather interpretation for fire management, 
7:21145 (CONF-7805229—) 
Hazards 


AFFIRMS - weather interpretation for fire management, 
7:21145 (CONF-7805229—) 


Meetings 
Energy in forestry: production and use, 7:21172 (CONF- 
7805229—) 
Research Programs 
Update of current research in the Southeastern Forest 
Experiment Station, 7:21182 (CONF-7805229—) 
Short Rotation Cultivation 
tal study of short rotation forestry for energy, 
7:21251 
Production of energy from short rotation forestry, 7:21255 
FORESTS 
Effects of air pollutants on Mediterranean and temperate forest 
ecosystems, 7:23477 
Emissions and air resource management within forests, 7:23170 
Biological Stress 
Air pollution in forests: social costs, predictive models, and 
public policy, 7:22040 
Historical perspectives and international concerns about air 
pollution effects on forests, 7:23478 
Fire Hazards 
AFFIRMS - weather interpretation for fire management, 
7:21145 (CONF-7805229—) 


Forest genetics and air pollutant stress, 7:23113 


Utilization of coppice forests biomass for fuel and other 
industrial uses, 7:21254 


Solar radiation as a forest management tool: a primer of 
principles and application. Forest Service general technical 
report (final), 7:21208 (PB—81-238297) 

Rotation Cultivation 


Utilization of coppice forests biomass for fuel and other 
industrial uses, 7:21254 
FORMALDEHYDE 


Spectra 
Formaldehyde in L1551, L134 and the galactic centre, 7:23610 
Surveys of the 4.8 GHz formaldehyde absorption line in dark 
clouds in M17 and NGC 2024, 7:23608 


Absorption 
Modified iline method for the determination of 
formaldehyde in air, 7:23105 
Emission Spectra 
Formaldehyde in L1551, L134 and the galactic centre, 7:23610 


Filtration 
Service life of 
(UCID—19155) 
Monitoring 
Inexpensive passive formaldehyde monitor for indoor air- 
quality measurements, 7:23080 (CONF-811048—2) 
T 


‘oxicity 
Introduction to formaldehyde toxicity, 7:23444 (CONF- 
8011121—1) 
Ultralow Temperature 
In search of < approximately 5 K galactic molecular gas, 
7:23613 
FORMAMIDE 
Chemical Reactions 
Importance of trinuclear coordination in the activation and 
desulfurization of a thioformamido ligand by a triosmium 
cluster, 7:22658 
FORMATION WATER 
See INTERSTITIAL WATER 
FORMYL RADICALS 
Emission Spectra 
Observations of the 3.4-mm HCO* line toward the galactic 
center, 7:23611 


cartridges for formaldehyde, 7:23102 


Importance of trinuclear coordination in the activation and 
desulfurization of a thioformamido ligand by a triosmium 
cluster, 7:22658 

Environmental Impacts 

Effects of carbon dioxide buildup in the atmosphere, 7:23098 

(GPO—62-841) 
Subsidies 
Current versus sunk subsidies: issues and directions, 7:21156 


Evaluation of the limestone dual alkali prototype System plant 
Scholz: system design and program plan. Final report Oct 
78-Mar 80, 7:21755 (PB—81-247421) 

Present status on flue gas clean-up technologies for coal fired 
boilers in Japan, 7:20766 (EPRI-CS—2145-SR) 

Availability 
Design and performance of the next generation low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 

Keynote address, 7:21711 (EPRI-CS—2206) 

Blowers 


Aerodynamic considerations in centrifugal fan design, 7:21720 
(EPRI-CS—2206) 

Air/gas system dynamics of fossil fuel power plants-pulsations, 
7:21724 (EPRI-CS—2206) 

Analysis of the three-dimensional potential flow of centrifugal 
draft fans, 7:21721 (EPRI-CS—2206) 

ASME-PTC-11: a procedure for field testing of large fans, 
7:21714 (EPRI-CS—2206) 

Controlling fan vibration: case histories, 7:21731 (EPRI-CS— 


2206) 

Design methods for reducing the noise of centrifugal fans, 
7:21719 (EPRI-CS—2206) 

Dynamics of power plant fan-foundation-soils systems, 7:21722 
(EPRI-CS—2206) . 

Fan bearings, 7:21718 (EPRI-CS—2206) 

Fan erosion control: field performance of fly-ash armoring 
systems, 7:21716 (EPRI-CS—2206) 

Fan selection and application considerations, 7:21713 (EPRI- 
CS—2206) 

Field determination of fan performance curves and 

ifications to improve draft d ic control on 

Greenwood Unit No. 1, 7:21735 (EPRI-CS—2206) 





LD. fan wheel replacement: a case study, 7:21730 (EPRI-CS— 


ID fan performance and noise: a case history of diagnosis and 
improvements, 7:21736 (EPRI-CS—2206) 

Impact of draft system design on fan erosion, 7:21723 (EPRI- 
CS—2206) 


Influence of capital costs on the economic selection of boiler 
fans and drives, 7:21727 (EPRI-CS—2206) 

Keynote address, 7:21711 (EPRI-CS—2206) 

Major causes of draft fan failures: a summary, 7:21712 (EPRI- 
CS—2206) 

Materials for power plant fans, 7:21715 (EPRI-CS—2206) 

Mathematical model: structural optimization of fan rotors, 
7:21717 (EPRI-CS—2206) 

On-line monitoring of power plant draft fan problem areas, 
7:21733 (EPRI-CS—2206) 

Prediction, measurement, and control of power plant draft fan 
noise, 7:21728 (EPRI-CS—2206) 

Retrofitting induced-draft fans: a case study of Homer City 
Units 1 and 2, Conemaugh Units 1 and 2, 7:21734 (EPRI- 
CS—2206) 

Separating out unbalance, resonance and misalignment effects 
in large fans, 7:21732 (EPRI-CS—2206) 

Unstable behavior of power plant fans operating in parallel, 
7:21726 (EPRI-CS—2206) 

Use of adjustable frequency, variable speed motor driven 
induced draft fans at Bay Shore Station, 7:21729 (EPRI- 
CS—2206) 

Boiler Fuels 
On-line neutron activation analysis of coal with high-speed 

spectroscopy, 7:21746 (UCRL—50025-81-1) 


Boiler heat transfer model for continuous boiler performance 
analysis, 7:21710 (EPRI-CS—2180) 

Recent once-through boiler developments, 7:21707 (EPRI- 
CS—2180) 

Coal Gasification 

Technical considerations in switching to gas derived from coal 

in utility boilers, 7:21749 
Evaluations 


Environmental and economic comparison of advanced 
processes for conversion of coal and biomass into clean 
energy. Final report Sep 77-Dec 78, 7:21135 (PB—81- 
234239) 


Simulation 
Practical application of second law principles involving 
Exergy for heat rate improvement of power 
plants, 7:21698 (EPRI-CS—2180) 
Control Systems 
Power plant efficiency improvement: an EPRI perspective (US 


fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 
Data Acquisition Systems 
Heat rate improvement program at Potomac Electric Power 
Company, 7:21690 (EPRI-CS—2180) 


i ing assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 
Engines 


Survey of diesel generation by small US utilities. Final report, 

7:21682 (EPRI-AP—2113) 
Draft Control Systems 

Field determination of fan performance curves and 
modifications to improve draft dynamic control on 
Greenwood Unit No. 1, 7:21735 (EPRI-CS—2206) 

Impact of draft system design on fan erosion, 7:21723 (EPRI- 
CS—2206) 


Economic Analysis 
Economic study of advanced steam conditions, 7:21699 (EPRI- 
CS—2180) 
Economic Impact 
Expert opinion of the planned coal power station in 
Ritzenbergen/Blender, 7:21757 
Economics 
Design and performance of the next low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 
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Economizers 
Low level economizers, 7:21705 (EPRI-CS—2180) 
Efficiency 

Consumers Power Company: performance program, 7:21688 
(EPRI-CS—2180) 

Design and performance of the next generation low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 

Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 

Economic study of advanced steam conditions, 7:21699 (EPRI- 
CS—2180) 

Engineering assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 

Evolutions in heat rate improvement, 7:21684 (EPRI-CS— 
2180) 

Fossil steam plant energy 
7:21689 (EPRI-CS—2180) 

Heat rate improvement program at Potomac Electric Power 
Company, 7:21690 (EPRI-CS—2180) 

Heat rate improvement via the thermodynamic cycle, 7:21706 
(EPRI-CS—2180) 
performance, 7:21709 (EPRI-CS—2180) 

Plant performance monitoring data program for Georgia 
power company steam units, 7:21686 (EPRI-CS—2180) 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

Practical application of second law principles involving 

Exergy for heat rate improvement of power 
plants, 7:21698 (EPRI-CS—2180) 

Recent once-through boiler developments, 7:21707 (EPRI- 
CS—2180) 

Thermal performance assurance, 7:21685 (EPRI-CS—2180) 

TVA’s strategy for heat rate improvement, 7:21687 (EPRI- 
CS—2180) 

Electrostatic Precipitators 

Collection of fine particles of high resistivity in electrostatic 
precipitators, 7:20764 (EPRI-CS—2145-SR) 

Electrostatic precipitation studies in Italy, 7:20767 (EPRI-CS— 
2145-SR) 

Energy Substitution 

Potential liquid-fuel savings from crop residue and high-sulfur 
coal combustion in Ohio, Indiana and Illinois, 7:20820 (NP— 
2901914) 

Environmental Effects 

Biogenic and abiogenic polynuclear aromatic hydrocarbons 
sediments from two remote Adirondack lakes, 7:23134 

Environmental assessment of a waste- process, 
Burlington Electric’s wood and oil co-fired boiler, 7:23084 
(EPA—600/PS7-80-148) 

Environmental Impacts 

Coal and nuclear wastes: both potential contributors to 
environmental and health problems, 7:22097 (EMD—81-132) 

Expert opinion of the planned coal power station in 
Ritzenbergen/Blender, 7:21757 

Equipment 

Consumers Power Company: performance program, 7:21688 
(EPRI-CS—2180) 

Use of plant modelling to indicate possible heat rate 
improvements on existing British plant, 7:21691 (EPRI-CS— 
2180) 

Failures 

Component failure and repair data for coal-fired power units, 

7:21681 (EPRI-AP—2071) 
Fluidized-Bed Combustors 

Results of FY 1979 project appraisal. Appendix C: combustion 

systems worksheets, 7:22880 (DOE/ET/15078—T8) 
Fuel Substitution 

Coal slurries as alternate utility boiler fuels, 7:21751 

Technical considerations in switching to gas derived from coal 
in utility boilers, 7:21749 

Health Hazards 

Coal and nuclear wastes: both potential contributors to 

environmental and health problems, 7:22097 (EMD—81-132) 


t standards program, 
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Heat Exchangers 
Heat exchanger cleaning, 7:21918 (INIS-mf—6612) 


Implosions 

Air/gas system dynamics: fossil fuel power plants, implosions 
(Effects of main fuel trip and flowout or blow blockage or 
fan misoperation), 7:21725 (EPRI-CS—2206) 

Information 
Thermal performance assurance, 7:21685 (EPRI-CS—2180) 
Materials 

Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

Mathematical Models 

Plant performance monitoring data program for Georgia 
power company steam units, 7:21686 (EPRI-CS—2180) 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

Use of plant modelling to indicate possible heat rate 
improvements on existing British plant, 7:21691 (EPRI-CS— 
2180) 

Molten Carbonate Fuel Cells 
Molten carbonate fuel cell systems development, 7:22150 

Monitoring 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

On-Line Control Systems 

Design of a computerized on-line performance supervision 
system for fossil fired utility power plants, 7:21694 (EPRI- 
CS—2180) 

On-Line Measurement Systems 

Design of a computerized on-line performance supervision 
system for fossil fired utility power plants, 7:21694 (EPRI- 
CS—2180) 

Evolutions in heat rate improvement, 7:21684 (EPRI-CS— 
2180) 

Fossil steam plant energy management standards program, 
7:21689 (EPRI-CS—2180) 

Performance evaluation systems, 7:21693 (EPRI-CS—2180) 

Thermal performance assurance, 7:21685 (EPRI-CS—2180) 

Performance 

Evolutions in heat rate improvement, 7:21684 (EPRI-CS— 
2180) 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

Performance Testing 

Major equipment testing, 7:21695 (EPRI-CS—2180) 

Performance monitoring vs heat rate testing (Measurement 
problems, expense, and different uses of data, and need for 
data at different loads), 7:21692 (EPRI-CS—2180) 

Performance evaluation systems, 7:21693 (EPRI-CS—2180) 

TVA’s strategy for heat rate improvement, 7:21687 (EPRI- 
CS—2180) 

Use of plant modelling to indicate possible heat rate 
improvements on existing British plant, 7:21691 (EPRI-CS— 
2180) 

Plumes 

Lumped mode dynamics of submicrometer aerosols, 7:20790 
(EPRI-CS—2145-SR) 

Oxidant measurements in western power plant plumes. Volume 
II: data, 7:21754 (EPRI-EA—421-Vol.2) 

Pollution Control 

Discharges from coal-fired power plants: the cost of clean-up, 

7:22110 (EPRI-EA—2064) 
Pollution Control Equipment 

Present status on flue gas clean-up technologies for coal fired 

boilers in Japan, 7:20766 (EPRI-CS—2145-SR) 
Reliability 

Economic study of advanced steam conditions, 7:21699 (EPRI- 
CS—2180) 

Keynote address, 7:21711 (EPRI-CS—2206) 


FRANCE 
Imports 


Research Programs 
Power plant improvement: an EPRI perspective (US 
fuel 1979 thru 1980; heat rate, 1950 to 1980; 


plant orders to 1990), 7:21683 (EPRI-CS—2180) 


Retrofitting 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
Service Life 
Power plant efficiency improvement: an EPRI perspective (US 
fuel 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 
Site Selection 
Advanced power plant siting in Ohio, 7:21756 
Solar Repowering 
Solar repowering central molten salt receiver system and users’ 
requirements, 7:21337 (STTFUA—81/11) 
Solar repowering central molten salt receiver system and 
interface requirements, 7:21353 
Solid Wastes 
Establishing vegetation on coal ash deposits, 7:20782 (KHM- 
I—04) 


Steam Condensers 
ineeri to a cost effective schedule for 
condenser cleaning, 7:21708 (EPRI-CS—2180) 
Steam Generators 

Heat rate improvement via the thermodynamic cycle, 7:21706 

(EPRI-CS—2180) 
Steam Turbines 

ASME code steam turbine acceptance tests of the future, 
7:21696 (EPRI-CS—2180) 

New blade profile for improved turbine efficiency, 7:21704 
(EPRI-CS—2180) 

Recent technologies for improving steam turbine internal 
efficiency, 7:21703 (EPRI-CS—2180) 

Simplified ASME test procedure for steam 
turbines, 7:21697 (EPRI-CS—2180) 

Thermodynamic Cycles 

Design and performance of the next low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 

Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 

Economic study of advanced steam conditions, 7:21699 (EPRI- 
CS—2180) 

Engineering assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 

Heat rate improvement via the thermodynamic cycle, 7:21706 
(EPRI-CS—2180) 

Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 

Practical application of second law principles involving 
Exergy balancing for heat rate improvement of power 
plants, 7:21698 (EPRI-CS—2180) 

Waste Management 

Power plant ashes and their utilization. Part 10. Summary, 

7:20783 (PB—81-238651) 
Waste Product Utilization 

Coal-waste artificial-reef program, phase 3. Volume 2. 

Comprehensive report, 7:20763 (EPRI-CS—2009-Vol.2) 
Water Pollution Monitors 

Groundwater-quality monitoring at coal-fired power plants: 

status and review. Final report, 7:21753 (EPRI-CS—2126) 
FOUNDATIONS 
Dynamics 

Dynamics of power plant fan-foundation-soils systems, 7:21722 

(EPRI-CS—2206) 
FRACTIONATED IRRADIATION 
Response Modifying Factors 

Effects of dose fractionation after irradiation with neutrons 

produced by 600 MeV protons, 7:23381 
FRANCE 
Imports 

Market aspects of an expansion of the international steam coal 

trade, 7:20824 (EAS-G—2/81) 





FREE ELECTRON LASERS 
LMFBR Type Reactors 


LMFBR Type Reactors 

t of the fast breeder reactors in France from 
March 1980 to March 1981, 7:21875 (IWGFR—37/2) 

Radioactive Waste 


Session II-L. International waste management, 7:21033 


Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
FREE ELECTRON LASERS 


High power submillimeter and infrared radiation from intense 
relativistic electron beams. Scientific report 1 Jan-31 Dec 80, 
7:22822 (AD-A—102487/6) 

Control 


Frequency 
Bandwidth and frequency enhancement of free electron laser in 
a mildly relativistic electron beam. Final report, 7:22819 
(AD-A—102164/1) 


Operation 
Relationship of FEL physics to accelerator physics, 7:22831 
(SLAC-PUB—2788) 
Oscillators 
High power submillimeter and infrared radiation from intense 
relativistic electron beams. Scientific report 1 Jan-31 Dec 80, 
7:22822 (AD-A—102487/6) 
Wavelengths 
Bandwidth and frequency enhancement of free electron laser in 
a mildly relativistic electron beam. Final report, 7:22819 
(AD-A—102164/1) 
FREE RADICALS 
See RADICALS 
FREEZING 
Effects 
Relative contributions of the fraction of unfrozen water and of 
salt concentration to the survival of slowly frozen human 


Georgia Tech spiral concentrator: an innovative design, 
7:21504 
Helical Configuration 
Georgia Tech spiral concentrator: an innovative design, 
7:21504 


(Follicle stimulating hormone.) 
Effects 


Sperm transport through the rete testis in anesthetized rats: 
role of the testicular capsule and effect of gonadotropins and 
prostaglandins, 7:23335 

FTR REACTOR 
See FFTF REACTOR 
FUEL ADDITIVES 
Combustion Properties 

Ignition improvers for ethanol fuels, 7:22243 

Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 


Alcohols as extenders and supplanters of petroleum in the 
ion sector, 7:22284 

Heavy-duty truck diesel engine operation on unstabilized 
methanol/diesel fuel emulsions, 7:22250 

Ignition improvers for ethanol fuels, 7:22243 

Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 

Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 

Use of alcohol-in-diesel fuel emulsions and solutions in a 
medium-speed diesel engine, 7:22248 

Testing 

Effects of flow improver additives on distillate fuels from oil 
shale, 7:20942 

Methyl aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 7:22278 
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FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Burnup 
Data processing for power reactor fuel cycle codes, 7:21902 
(EPRI-NP—1098) 
Dryout 
Uncovery boiloff transients in a 3- x 3-rod bundle. Final report 
(PWR; BWR), 7:21961 (EPRI-NP—2121) 
Two-Phase Flow 
Uncovery boiloff transients in a 3- x 3-rod bundle. Final report 
(PWR; BWR), 7:21961 (EPRI-NP—2121) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 


Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
SG013 (LMFBR), 7:21866 (DOE/SF/71031—T16) 


Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013 (LMFBR), 7:21866 (DOE/SF/71031—T16) 

Ultrasonic Testing 
Investigation technique for zirconium fuel cans, 7:21936 (INIS- 
SU—4) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS 


Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
Economics — 
Evaluation of fuel cells for cogeneration applications, 7:22065 
(EPRI-EA—2084) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
THORIUM CYCLE 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 
Data Base Management 
Integrated data base program, 7:21023 (CONF-811130—14) 
Inventories 
Integrated data base program, 7:21023 (CONF-811130—14) 
Meetings 
Le cycle du combustible des PWR, Nantas, 20-24 October 
1980, 7:20991 
Nuclear Data Collections 
Comprehensive review of TND requirements for U and U-Pu 
fueled thermal and fast reactors, and their associated fuel 
cycles, 7:21906 (IAEA-TECDOC—232) 
TND requirements for alternate fuel cycles, 7:21907 (LAEA- 
TECDOC—232) 
Wastes 
Coal and nuclear wastes: both potential contributors to 
environmental and health problems, 7:22097 (EMD—81-132) 
FUEL ELEMENT CLUSTERS 
Deformation 
Theoretical and experimental investigations of the thermo- 
hydraulics of deformed wire-wrapped bundles in nominal 
flow conditions, 7:21874 (IWGFR—29) 
Thermal Stresses 
Theoretical and experimental investigations of the thermo- 
hydraulics of deformed wire-wrapped bundles in nominal 
flow conditions, 7:21874 (IWGFR—29) 
Thermohydraulic characteristics of SNR-fuel elements, 7:21872 
(IWGFR—29) 
FUEL ELEMENT FAILURE 
K{K in-pile tests on LWR fuel rod behavior during the heatup 
phase of a LOCA, 7:21978 (KFK—3028) 
Cost 
Economic impact of PCI remedies, 7:21803 (IWGFPT—5) 
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Fission Product Release 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
Probability 
system for the assessment of core performance, 


Calculational 
7:21788 (IWGFPT—5) 
ELEMENTS 


See also ANNULAR FUEL ELEMENTS 
FUEL PINS 


Design 
Nuclear breeder reactor fuel element with axial tandem 
stacking and getter (Patent), 7:21886 
Mechanical Vibrations 
Vibration monitoring in reactors, 7:21836 
Nuclear Data Collections 
TND requirements for alternate fuel cycles, 7:21907 (IAEA- 
TECDOC—232) 
FUEL GAS 


See also HIGH BTU GAS 
LOW BTU GAS 
PRODUCER GAS 


Chemical Composition 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
Hot Gas Cleanup 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 


Statistical analysis of burner settings: an overview, 7:20924 
(CONF-8110159—1) 
Purification 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
FUEL MANAGEMENT 
Simulation in an experimental reactor of a load follow and a 
remote control operation (PWR), 7:21807 (IWGFPT—5) 
FUEL OILS 


See also HEATING OILS 
RESIDUAL FUELS 


Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Production 
Riser cracking of coal to methane, chemicals, and liquid fuels, 
7:20700 
FUEL PELLETS 
Ablation 
In-situ solid hydrogen pellet experiments in Doublet III, 
7:23982 
Fabrication 
Method and plant for the production of fuel elements 
containing **°U, 7:20997 (Juel-Conf—30) 
Ultrasonic Testing 
Electronic device for specimens testing by ultrasonic resonance 
method, 7:23023 (INIS-SU—4) 
FUEL PINS 
Amoeba Effect 
Radial plutonium redistribution in mixed-oxide fuel (LMFBR), 
7:21869 (HEDL-SA—2492FP) 
Chemical Composition 
Oxygen distribution in fast reactor oxide fuels, 7:21888 
Radial plutonium redistribution in mixed-oxide fuel (LMFBR), 
7:21869 (HEDL-SA—2492FP) 


Uranium plutonium oxide fuels (LMFBR), 7:21871 (HEDL- 
SA—2536-FP) 
Failures 
Evaluation of cladding integrity of ramp-tested UO,-Zr fuel 
pins, 7:21806 (IWGFPT—5) 


Measurements of wall pressure fluctuations on a cylinder in 
annular water flow with u disturbance. Part II. Flow 
spoilers (PWR; BWR), 7:21781 (DOE/ET/34209—17) 

Performance Testing 

Uranium plutonium oxide fuels (LMFBR), 7:21871 (HEDL- 

SA—2536-FP) 


FUEL SUBSTITUTION 
Financing 


Turbulent Flow 
Measurements of wall pressure fluctuations on a cylinder in 
annular water flow with upstream disturbance. Part II. Flow 
spoilers (PWR; BWR), 7:21781 (DOE/ET/34209—17) 
FUEL REPROCESSING PLANTS 


See also BARNWELL FUEL PROCESSING PLANT 
HEF 


Accounting 
Evaluation of TASTEX task H: measurement of plutonium 
isotopic abundances by gamma-ray spectrometry, 7:21091 
(UCRL—52950) 
Materials Testing 
Materials compatibility in selected fuel element reprocessing 
environments: consolidated fuel reprocessing program, 
7:21004 (CONF-811103—58) 
Nuclear Materials Management 
Process information displays from a computerized nuclear 
materials control and accounting system, 7:21083 (AGNS— 
35900-CONF-162) 
Off-Gas Systems 
Waste gas treatment in the reprocessing of nuclear fuels, 
7:21044 (Juel-Conf—30) 
Process Control 
Process analysis in a THTR trial reprocessing plant, 7:21014 
(Juel-Conf—30) 
FUEL RODS 
Performance 
PCI analysis of a stainless-steel cladding fuel rod for a small- 
sized PWR under power ramping conditions, 7:21804 
(IWGFPT—S5) 
Power comp enpedineats in the eusheer power plant SEMbA, 
7:21805 (IWGFPT—5) 
FUEL SLURRIES 
Chemical Analysis 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Combustion 
Basic combustion and pollutant-formation processes for 
pulverized fuels. y technical progress report No. 4, 1 
July 1981-30 September 1981, 7:21752 } (DOE/PC/30306— 
T4) 
Combustion Products 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Fuel Substitution 
Coal slurries as alternate utility boiler fuels, 7:21751 
Impurities 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Monitoring 
Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 7:20810 
(DOE/PETC/TR—82/2) 
Test Facilities 
Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 7:20810 
(DOE/PETC/TR—82/2) 
FUEL SOLUTIONS 
Criticality 
Calculational investigations on designing methods of fuel 
thicknesses of annular tanks for plutonium solutions, 7:21939 
(PNCT—831-79-02) 
FUEL SUBSTITUTION 
Environmental Impacts 
Florida Gas Transmission Company permanent gas 
plan. Final environmental impact statement, 7:20910 
(FERC/EIS—0029) 
Financing 
Federal income tax incentives for the development and use of 
alternative energy sources, 7:22092 





PUEL SYSTEMS 
Operation 


FUEL SYSTEMS 
Operation 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
FUEL-CLADDING INTERACTIONS 
Pellet/clad interaction: FRAMATOME-CEA 
fuel rods pre-irradiated in power reactors, 7:21937 
(IWGFPT—5) 
FUEL-COOLANT INTERACTIONS 
Behavior of defective fuel under power cycling conditions, 
7:21938 (IWGFPT—5) 
FUELWOOD 
See WOOD FUELS 


See AEROSOLS 
FUNDAMENTAL PARTICLES 

See ELEMENTARY PARTICLES 
2-FURALALDEHYDE 

See FURFURAL 
FURFURAL 


Pyrolysis 
Preparation of 2,3-dimethylene-2,3-dihydrofurans by the flash 
vacuum pyrolysis of substituted furylmethy] esters, 7:22696 
CES 


[ACES 
WOOD BURNING FURNACES 


Exchangers 
Use of gas scrubbers for heat extraction from straw furnaces, 
7:21273 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


GADOLINIUM 
Solubility 
Solubility effects in waste 
7:21064 (PNL-SA—9653) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
GADOLINIUM 154 TARGET 
Neutron Reactions 
Isotopic identification of neutron resonances according to 
gamma rays, 7:23837 (INIS-SU—44) 
Study of the *Gd(n, )"**Gd reaction on isolated resonances, 
7:23836 (INIS-SU—44) 
GADOLINIUM 155 
Energy Levels 
Study of “*Gd and "Ho, 7:23842 (OUP—81-09) 
Study of the *Gd(n, y)'**Gd reaction on isolated resonances, 
7:23836 (INIS-SU—44) 
GADOLINIUM 156 TARGET 
Cross Sections 
Gamma-rays from low-spin states populated in transfer 
reactions, 7:23841 (OUP—81-09) 
Helium 3 Reactions 
Gamma-rays from low-spin states populated in transfer 
reactions, 7:23841 (OUP—81-09) 
Neutron Reactions 
Isotopic identification of neutron resonances according to 
gamma rays, 7:23837 (INIS-SU—44) 
GADOLINIUM ADDITIONS 
Lifetime 
Lifetime spectra of positrons in nonstoichiometric BaTiOs, 


water systems, 
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GAGES (STRAIN) 
See STRAIN GAGES 
GALAXY NUCLEI 
Plasma Jets 
Can the twin-exhaust model explain radio jets, 7:23565 
Radiowave Radiation 
Can the twin-exhaust model explain radio jets, 7:23565 
GALLIUM 
Activation Analysis 
Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 


Electrons 
Comparison between positron annihilation and Compton 
scattering in liquid metals, 7:22440 
GALLIUM 67 
Uptake 
Studies of the in vivo uptake of Ga-67 by an experimental 
abscess: concise communication, 7:23295 
GALLIUM ARSENIDE SOLAR CELLS 
Calibration 
Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TR—215-1379) 
Ratio 


Determination of optimum sunlight concentration level in 
space for gallium arsenide solar cells, 7:21205 (NASA- 
82643) 

Efficiency 
Study of the morphology, fabrication and methods of 
the of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 
Evaluation 

Atmospheric effects on solar-cell calibration and evaluation, 

7:21220 (SERI/TR—215-1379) 


GaAs-(GaAl) as solar cells to be used under concentrated solar 
light conditions. Final report, 7:21287 (PB—81-226581) 
Schottky barrier cell and method of fabricating it (Patent), 
7:21200 (NASA-CASE-NPO— 13689-3) 
barrier cell and method of fabricating it (Patent), 
7:21201 (NASA-CASE-NPO— 13689-4) 
Study of the morphology, fabrication and methods of 
of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 


Morphology 
Study of the morphology, fabrication and methods of 
increasing the efficiency of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 
Performance 
ee nae @ nents Sheen ae omnes 
for space Performance evaluation of 5 kw and 
20 kw systems in Si and GaAs at | au employing a flat plate 
trough concentrator. final report, 7:21202 (NASA-CR— 


Doping effect on positron annihilation in GaAs, 7:22589 
Crystal Growth 
GaAs-(GaAl) as solar cells to be used under concentrated solar 
light conditions. Final report, 7:21287 (PB—81-226581) 
Positron Channeling 
Doping effect on positron annihilation in GaAs, 7:22589 


Study of positron annihilation characteristics by means of 
correlation measurements of lifetime and annihilation gamma 
energy, 7:22424 

Radiation Effects 

Nonlinear interactions between laser radiation and 
carriers in semiconductors. Final report, 7:22817 (AD-A— 
093652) 

Spin Orientation 

Nonlinear interactions between laser radiation and spin-aligned 
carriers in semiconductors. Final report, 7:22817 (AD-A— 
093652) 
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Surface Properties 
Use of photoemission with synchrotron radiation to probe 
surfaces on an atomic scale, 7:23929 
GAMMA ASTRONOMY 
Astronomical uses of large solar concentrators, 7:21471 
(SERI—9020/12) 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
Modulation 
Rapid estimation of the MTF of a gamma camera, 7:22955 
(IA—1356) 


High efficiency two dimensional angular correlation 


spectrometer based on medical imaging systems. Description 
and results, 7:23005 


Energy Losses 
Unwanted photon and neutron radiation resulting from 
collimated photon beams interacting with the body of 
radiotherapy patients, 7:23919 
GAMMA FUEL SCANNING 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
GAMMA LOGGING 
Multi-Channel Analyzers 
Spectrolog microprocessor stripper (Patent), 7:23535 
GAMMA RADIATION 
Special intracavitary gamma therapeutic devices based on 
unified modula, 7:23291 (INIS-SU—S52) 
Albedo 


i the integral interface albedo for low-energy gamma 
radiation, 7:23892 (INIS-SU—39) 


Regeneration of cilia in heavily irradiated sea urchin embryos, 


7:23375 
Comparative Evaluations 
Alpha particles versus conventional y to the 
pituitary region: a comparison of risk-benefit, 7:23424 


Synergism 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between 
fields and fission neutron-plus-gamma radiation, 7:23431 
GAMMA SOURCES 
(See also specific radioisotopes.) 
See also COSMIC GAMMA SOURCES 
Technical and exploitation parameters of experimental gamma 
plants, 7:22788 (INIS-SU—52) 
GAMMA SPECTROMETERS 
Coincidence Spectrometry 
High efficiency two dimensional angular correlation 
spectrometer based on medical imaging systems. Description 
and results, 7:23005 
Computer Codes 
Computer programs for plutonium isotopic analysis of 
solutions, 7:22630 (UCID—19194) 
Gamma Cameras 
High efficiency two dimensional angular correlation 
spectrometer based on medical imaging systems. Description 
and results, 7:23005 
GAS ANALYSIS 
Photoacoustic Spectroscopy 
Applied physics and laser spectroscopy research, 7:22624 
(LBL—11990) 
Trace Amounts 
Method for detecting trace impurities in gases (Patent), 7:22639 
GAS BEARINGS 


Externally pressurized spherical zone air machine tool 
spindle ( (4” radius) (Engineering Materials), 7:22812 
(CAPE—266 


Finite-element algorithm for flow in a gas centrifuge, 7:20996 
(K/OA—4882) 


GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
Mathematical Models 
Gas-driven fracture propagation, 7:22888 (SAND—79-2379) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
Cross Sections 
Electron impact cross sections applicable to molecular lasers. 
Summary report 10 Nov 79-17 Aug 81, 7:22824 (AD-A— 
103218/4) 
Data Compilation 
Compilation of atomic and molecular data relevant to gas 
ty VII. Technical report, 7:22820 (AD-A— 
1 


P'Rg cavity for «Raman coplary waveguide ample (Puen), 


Electron-beam-excited rare-gas halide lasers, 7:22845 
Electron Beam Pumping 
Vibrational relaxation studies in noble gas halides, 7:22843 
Energy-Level Density 
Transient absorptions in rare gas halide lasers, 7:22844 
Excitation 
Electron impact cross sections applicable to molecular lasers. 
Summary report 10 Nov 79-17 Aug 81, 7:22824 (AD-A— 
103218/4) 
Optical Pumping 
High-repetition-rate CF, laser, 7:22830 (LA-UR—81-3388) 
Performance 


High-repetition-rate CF, laser, 7:22830 (LA-UR—81-3388) 
Research Programs 
KrF* short pulse extraction studies. Final technical report, 1 
August 1980-31 August 1981, 7:22828 (DOE/DP/40130—1) 
Wave Forms 


Properties of a laser mode with a helical cophasal surface, 
7:22842 
GAS TURBINE ENGINES 


Gas turbine engines and transmissions for bus demonstration 
program, 7:22239 (DOE/CS/54867—T1) 


Advanced aircraft engine materials trends, 7:22240 (NASA- 
TM—82626) 
Performance 
Gas turbine engines and transmissions for bus demonstration 
program, 7:22239 (DOE/CS/54867—T1) 
GAS TURBINES 


Air Pollution Abatement 
Interrelationship between soot and fuel NO/sub x/ control in 
gas turbine combustors, 7:20821 
Comparative Evaluations 
Cost estimates for low-temperature (600 F) biphase solar 
system, 7:21318 (DOE/ET/20431—T2) 
Cost 
Cost estimates for low-temperature (600 F) biphase solar 
system, 7:21318 (DOE/ET/20431—T2) 
Rationale for coal-fired fluid-bed gas turbine cogeneration, 
7:22058 (EPRI-EA—2084) 
Design 
High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 
Economic Analysis 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 





GAS UTILITIES 
Environmental impacts 


Environmental Impacts 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
Exhaust Gases 
Interrelationship between soot and fuel NO/sub x/ control in 
gas turbine combustors, 7:20821 


Gas Compressors 
18:1 pressure ratio axial/centrifugal compressor demonstration 
program, 7:22804 
Performance 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 
Rationale for coal-fired fluid-bed gas turbine cogeneration, 
7:22058 (EPRI-EA—2084) 
Performance Testing 
High temperature turbine technology program. yw ball 
Technology test and support studies. Technical pro, 
report, January 1, 1980-March 31, 1980, 7:21677 CW.W WR— 
76-020.63A) 
Protective Coatings 
ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 
Soot 
Interrelationship between soot and fuel NO/sub x/ control in 
gas turbine combustors, 7:20821 
Turbine Blades 
Applications of composite gas turbine components. Semi- 


High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 

High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 

GAS UTILITIES 


Forecasting forward budgets rate case test years for gas and 
electric utilities (Incorporating forecasted weather 
information), 7:23071 (CONF-8104122—) 

Economics 

Economic impact of climate. Volume VII. Proceedings of 
workshop on the use of climatic data by the gas and electric 
utilitie’ industry, 7:23067 (CONF-8104122—) 

Fuel Substitution 

Statistical analysis of burner settings: an overview, 7:20924 

(CONF-8110159—1) 


General Order No. 112-D. Rules governing design, 
construction, testing, maintenance and operation of utility 
gas gathering, transmission and distribution piping systems, 
7:20914 (NP—2901892) 

GASEOUS WASTES 


See also EXHAUST GASES 
FLUE GAS 


Chemical Analysis 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

On-line measurement of trace elements in oil shale offgases by 
Zeeman atomic absorption spectroscopy, 7:20938 (LBL— 
11990) 

Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 

Methanation 

Process selection and investment analysis, methanation facility 
for Purox pyrolysis system off-gas, 7:21116 
(DOE/CS/20449—1) 


See also AIR 
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PRODUCER GAS 
PYROLYTIC GASES 


RARE GASES 
VOLCANIC GASES 
Chemical Reactions 
Numerical analysis of a finite cylindrical pellet model in solid- 
gas reactions, 7:20730 
Transport 


Interaction of neutrons with the matter in the laser field, 
7:23893 (INIS-SU—40) 
Ultracold neutron interaction with the gaseous medium, 
7:23896 (INIS-SU—40) 
Solar Heating 
Radiation heater for high temperature solar thermal engines, 
7:21336 (SERI—9020/12) 
GAS-INSULATED CABLES 
Performance Testing 
Ternary gas mixtures for high-voltage industrial insulation, 
7:21761 (CONF-8110129—1) 
GASOHOL 
Stability 


Alcohol-gasoline blends as fuels in the cold climate of 
Finland, 7:22272 (PB—81-239139) 
Testing 
Alcohol-gasoline blends as fuels in the cold climate of 
Finland, 7:22272 (PB—81-239139) 
GASOLINE 
See also UNLEADED GASOLINE 
Chemical Reaction Yield 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Materials Handling 
Control of hydrocarbon emissions from gasoline loading by 
refrigeration systems. Final report Dec 80-Apr 81, 7:20890 
(PB—81-240335) 
Physical Properties 
Emergency transportaton fuels: properties and performance, 
7:22279 
Production 
Gasoline or gasoline and SNG from coals, 7:21126 
GASTROINTESTINAL TRACT 


Lead-induced crop dysfunction in the pigeon, 7:23472 
GAUSSIAN PROCESSES 
Mathematical Models 
Comparison of Gaussian plume model air concentration 
predictions using huber’s building wake effects adjustment 
with Rancho Seco observations, 7:23109 
GCFR TYPE REACTORS 
Research Programs 
Swiss contribution to the FBR development, 7:21883 
(IWGFR—37/2) 
GEIGER-MUELLER COUNTERS 
Counting Rates 
ge counters, 7:22989 


ge counters, 7:22989 
Performance 
Vocational education training in environmental health sciences: 
using i radiation detectors, module 11, 7:22984 (PB— 
81-249419) 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GENE MUTATIONS 
Biochemistry 
Quantitative mutagenesis and mutagen screening with Chinese 
hamster ovary cells, 7:23476 
GENE RECOMBINATION 
Biological Repair 
Spontaneous and UV-induced recombination in radiation- 
sensitive mutants of Schizosaccharomyces pombe, 7:23388 
Dose-Response Relationships 
Properties and transforming activities of two plasmids in 
Streptococcus pneumoniae, 7:23277 
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GENERATORS (AEROSOL) 
See AEROSOL GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENTILLY REACTOR 
Heat Exchangers 
Heat exchanger performance at Gentilly I nuclear power 
station, 7:21862 (INIS-mf—6612) 
GEOCHEMICAL SURVEYS 
Data Analysis 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 
Manuals 
Training manual for water sediment geochemical 
reconnaissance, 7:20990 (GJBX—420-81) 
GEOCHEMISTRY 
Classification 
Engineering geochemistry, 7:21650 
Sampling 


Resource allocation and strategies for geochemical sampling, 
7:21589 
GEOLOGIC DEPOSITS 
See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 


SALT DEPOSITS 
URANIUM DEPOSITS 
Hydraulic Fracturing 
Gas-driven fracture propagation, 7:22888 (SAND—79-2379) 
Hydrology 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Mineralogy 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 


K-Ar ages of sericites from the Chugoku District, Japan, 
7:23527 
Radionuclide Migration 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
GEOLOGIC FAULTS 
Rare Gases 
Isotopic compositions of rare gases in the Matsushiro 
earthquake fault region, 7:23537 
GEOMAGNETIC FIELD 
Annual Variations 
Ssub(q) variations of the geomagnetic field, 7:23670 
Daily Variations 
Ssub(q) variations of the geomagnetic field, 7:23670 


Magnetospheric dynamo for geomagnetic disturbance, 7:23653 
Measuring Methods 
Study of techniques for geomagnetic field measuring, 
recording and automatic record digitizing. Final report 15 
August 1966-14 January 1968, 7:23629 (AD—830065) 
Pulsations 
Geomagnetic micropulsation studies at the University of 
Newcastle, 7:23644 
Morphology and dynamics of geomagnetic pulsations, 7:23643 
Solar Wind 
Interaction of the solar wind with the geomagnetic field, 
7:23641 
GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOPHYSICAL SURVEYS 


See also GRAVITY SURVEYS 
MAGNETIC SURVEYS 
RADIOMETRIC SURVEYS 


HTGR foundation assessment study: physiographic divisions, 
United States for Gas-Cooled Reactor Associates, 7:21840 
(DOE/SF/02034—T31) 

Navigational Instruments 

Geophysical flight line flying and flight path recovery utilizing 
the Litton LTN-76 inertial navigation system, 7:23532 
(GJBX—363-81) 


GEOPRESSURED SYSTEMS 
Economic Analysis 
Economic aspects of geopressured gas production, 7:21596 
Economics 
Economics of alternative geopressured technologies, 7:21595 
Environmental Impacts 
Microseismicity at the Brazoria County reservoir, 
September 1978-December 1979, 7:21603 
Geothermal Wells 
Analysis of Phase I flow data from Pleasant Bayou No. 2 
geopressured well, 7:21628 (DOE/NV/10150—1) 
Analysis of initial flow data from MG-T/DOE Amoco Fee 
No. 1 Well, 7:21629 (DOE/NV/10150—2) 
Geochemical parameters of geopressured-geothermal test 
wells, 7:21587 
Utility geothermal plans - Texas and Louisiana, 7:21578 (EPRI- 
AP—2098) 
Mathematical Models 
Coming to a technical of natural gas from 
geopressured-geothermal aquifers, 7:21562 


Geopressured-geothermal energy, US Gulf Coast, 7:21526 
(CONF-811026—) 

Geotechnical and environmental aspects of geopressure energy, 
7:21528 


Reinjection 
Reinjection of fluids into a producing geopressured reservoir, 
7:21607 
Reservoir Rock 
Compaction of sands and shales of geopressure zones, 7:21644 
Shales and abnormal pressures, 7:21643 
Resource Development 
Economics of alternative geopressured technologies, 7:21595 
Resource Potential 
Energy resources of water-bearing geopressured reservoirs, 
7:21551 
Rock Mechanics 
Rock behavior in the geopressure environment, 7:21645 
Seismicity 
Microseismicity at the Brazoria County ured reservoir, 
September 1978-December 1979, 7:21603 
Simulation 
Summary of resource utilization studies, 7:21636 
Thermal Waters 
waters from the 


Geochemistry of geopressured geothermal 
northern Gulf of Mexico basin, 7:21588 
Waste Disposal 
Brine reinjection as a means of fluid disposal, 7:21606 
GEOTHERMAL ENERGY 
Consultants 


Technical assistance. Final 15 August 1978-14 July 
1979, 7:21637 (DOE/ET/27157—T1) 


Demonstration Programs 
Financial community's perspective on the role of 


demonstration projects in the development of geothermal 
energy, 7:21594 (EPRI-AP—2098) 


Technical assistance. Final 15 August 1978-14 July 
1979, 7:21637 (DOE/ET/27157—T1) 
Energy Source Development 
Geothermal energy projects: planning and management (Book), 
7:21552 


Financial community's perspective on the role of 
demonstration projects in the development of geothermal 
energy, 7:21594 (EPRI-AP—2098) 

Forecasting 
What next in geothermal power development, 7:21527 (EPRI- 
AP—2098) 
Government Policies 

State government workshop on barriers and incentives of 
geothermal energy resources. ly report, May 1, 1979- 
July 31, 1979, 7:21592 (DOE/SF/01795—T16) 

Health Hazards 

Health and safety issues of alternate energy systems, 7:23214 

(CONF-8110117—1) 





GEOTHERMAL EXPLORATION 
Resource Potential 


Resource Potential 
Geothermal energy. Results, state-of-the-art, and potentials 
(Sweden), 7:21550 (NE—1980-7) 
EXPLORATION 
Economics 
Exploration, the economic strategies, 7:21579 (EPRI-AP— 
2098) 


See also BACA GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 


SALTON SEA GEOTHERMAL FIELD 
TIWI GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 


Fluid Withdrawal 
Geothermal energy and volcanic eruptions, 7:21604 
GEOTHERMAL FLUIDS 
Chemical Composition 
Mobile laboratory: results from the first year, 7:21642 (EPRI- 
AP—2098) 


Properties 
Mobile laboratory: results from the first year, 7:21642 (EPRI- 
AP—2098) 


Reinjection 
Reinjection of fluids into a producing geopressured reservoir, 
7:21607 
Waste Disposal 
Subsurface disposal: hydrogeologic and operational concerns, 
7:21605 
Water Treatment 
Zeta potential study of the water treatment of geothermal 
brines, 7:21630 (EGG-GTH—5673) 
GEOTHERMAL HEATING 
Consultants 
Technical assistance. Final report, 15 August 1978-14 July 
1979, 7:21637 (DOE/ET/27157—T1) 
Economic Analysis 
Designing cost accounting models for woody biomass systems 
and direct applications of geothermal energy, 7:21171 
(CONF-811212—6) 
Education 
Technical assistance. Final report, 15 August 1978-14 July 
1979, 7:21637 (DOE/ET/27157—T1) 
Mathematical Models 
Designing cost accounting models for woody biomass systems 
and direct applications of geothermal energy, 7:21171 
(CONF-811212—<) 
GEOTHERMAL POWER PLANTS 
Air Pollution Abatement 
Upstream H2S removal from geothermal steam. Final report, 
7:21600 (EPRI-AP—2100) 
Availability 
Reliability and availability of Heber Binary Plant, 7:21623 
(EPRI-AP—2098) 
Condensers 
Partitioning of hydrogen sulfide in the condenser of Geysers 
Unit 15, 7:21617 (EPRI-AP—2098) 
Corrosion 
Geothermal Loop Experimental Facility. Quarterly report, 
April-June 1979, 7:21609 (DOE/ET/28443—T17) 


Characterization of 11.2 MWe Magma East Mesa Binary 
Power Plant: Magma Plant RP No. 1195-3, 7:21620 (EPRI- 
AP—2098) 

GLEF direct-contact heat-exchanger program. Final report, 
7:21610 (DOE/ET/28443—T18) 

Heber geothermal binary demonstration power plant: new 
developments, 7:21611 (EPRI-AP—2098) 

Flashed Steam Systems 

Hybrid utilization of geopressured geothermal resources, 

7:21627 
Gas Turbines 

Hybrid utilization of geopressured geothermal resources, 

7:21627 
Heat 

Upstream reboiling for noncondensable gas removal, 7:21597 

(EPRI-AP—2098) 
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Hybrid Systems 
Hybrid power plants for geopressured resources, 7:21621 
(EPRI-AP—2098) 
Hybrid utilization of geopressured geothermal resources, 
7:21627 
Management } ’ 
a energy projects: planning and management (Book), 
Materials Testing 
Geothermal Loop Experimental Facility. Quarterly report, 
April-June 1979, 7:21609 (DOE/ET/28443—T17) 
Mathematical Models 
Partitioning of hydrogen sulfide in the condenser of Geysers 
Unit 15, 7:21617 (EPRI-AP—2098) 
Operation 
Characterization of 11.2 MWe Magma East Mesa Binary 
Power Plant: Magma Plant RP No. 1195-3, 7:21620 (EPRI- 
AP—2098) 
Planning 
Geothermal energy projects: planning and management (Book), 
7:21552 
Summary of Utah Power & Light Company geothermal 
activities, 7:21614 (EPRI-AP—2098) 


Reliability and availability of Heber Binary Plant, 7:21623 
(EPRI-AP—2098) 
Research Programs 
EPRI geothermal projects overview: power conversion and 
noncondensable gas control, 7:21618 (EPRI-AP—2098) 
Scale Control 
Field test unit to develop scale control techniques for binary 
cycle power plant, 7:21633 (EPRI-AP—2098) 
Geothermal scale control by crystallization, 7:21632 (EPRI- 
AP—2098) 
Steam Separators 
Geothermal steam separator evaluation, 7:21626 (EPRI-AP— 
2098) 
Test Facilities 
Geothermal Loop Experimental Facility. Quarterly report, 
April-June 1979, 7:21609 (DOE/ET/28443—T17) 
Thermodynamic Cycles 
Assessment of advanced geothermal energy concepts, 7:21622 
(EPRI-AP—2098) 
Turbines 
Radial inflow turbine update, 7:21625 (EPRI-AP—2098) 
Water Treatment 
Zeta potential study of the water treatment of geothermal 
brines, 7:21630 (EGG-GTH—5673) 
GEOTHERMAL RESOURCES 
Economic Impact 
Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 
Environmental Impacts 
Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 
Government Policies 
State government workshop on barriers and incentives of 
geothermal energy resources. Quarterly report, May 1, 1979- 
July 31, 1979, 7:21592 (DOE/SF/01795—T16) 
Legal Aspects 
Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 
Mapping 
Thermal mapping, geothermal source location, natural effluents 
and plant stress in the Mediterranean coast of Spain, 7:21576 
(E—81-10119) 
Meetings 
Geothermal direct heat program: Glenwood Springs technical 
conference proceedings. Volume I. Papers presented, State 
Coupled Geothermal Resource Assessment Program, 7:21529 
(DOE/ID/12079—39) 
Political Aspects 
Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 
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Regional Analysis 
Geothermal energy and it: the case of 


regional developmen 
Imperial County, California (Book), 7:21553 
Programs 


Geothermal resources in Montana, 7:21558 (DOE/ID/12079— 
39) 
Resource Assessment 
ARS Se Sneeaeee Qeas eentante metenee 
from Kansas and Oregon, 7:21530 
(DOLD 1207539) 

Geothermal direct heat program: Glenwood Springs technical 

conference proceedings. Volume I. Papers presented, State 
Coupled Geothermal Resource Assessment Program, 7:21529 
(DOE/ID/12079—39) 

Geothermal inv: in Nebraska: methods and results, 
7:21535 (DOE/ID/12079—39) 

Geothermal assessment activities in Oregon, 1979-1980, and a 
case study example at Powell Buttes, Oregon, 7:21538 
(DOE/ID/12079—39) 

Geothermal reservoir assessment manual, 7:21540 (EPRI-AP— 
2098) 

Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 

Hawaii geothermal resource assessment program: 1980 
geophysics subprogram, 7:21534 (DOE/ID/12079—39) 

Nevada resource assessment program - 1980, 7:21536 
(DOE/ID/12079—39) 

Summary of DOE funded geothermal resource assessment 
efforts in Colorado by the Colorado Geological Survey, 
7:21533 (DOE/ID/12079—39) 

Social Impact 
Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 


Temperature 
Thermal mapping, geothermal source location, natural effluents 
and plant stress in the Mediterranean coast of Spain, 7:21576 
(E—81-10119) 
GEOTHERMAL SPACE HEATING 
Economic Analysis 
Preliminary conceptual design for geothermal space heating 
conversion of school district 50 joint facilities at Pagosa 
Springs, Colorado. GTA Report No. 6, 7:21639 (EGG- 
GTH—5599) 
Feasibility Studies 
Preliminary conceptual design for geothermal space heating 
conversion of school district 50 joint facilities at Pagosa 
Springs, Colorado. GTA Report No. 6, 7:21639 (EGG- 
GTH—5599) 
GEOTHERMAL SYSTEMS 


See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 


Natural Convection 
Superconvecting geothermal zones, 7:21561 
GEOTHERMAL WELLS 


Flow Rate 
Analysis of Phase I flow data from Pleasant Bayou No. 2 
geopressured well, 7:21628 (DOE/NV/10150—1) 
Analysis of initial flow data from MG-T/DOE Amoco Fee 
No. 1 Well, 7:21629 (DOE/NV/10150—2) 
Fluid Injection 
Induced seismicity: an engineering overview, 7:21602 
Gamma-Gamma Logging 
Geothermal: geopressure regime, 7:21586 
Geochemical 
Geochemical parameters of geopressured-geothermal test 
wells, 7:21587 


Recently developed well test insrumentation for low-to- 
moderate temperature hydrothermal reservoirs, 7:21582 
(LBL—13260) 

Resistivity Logging 
Geothermal: geopressure regime, 7:21586 
Risk Assessment 

Seismic and lava flow risk analysis for geothermal well site, 

HGP.A, island of Hawaii, 7:21554 (DOE/ET/28420—T1) 
Sonic Logging 
Geothermal: geopressure regime, 7:21586 


GLASS 
Fragmentation 
Testing 
Geochemical 
wells, 7:21587 


Recently developed well test insrumentation for low-to- 
moderate hydrothermal reservoirs, 7:21582 





geothermal test 


or 


(LBL—13260) 
Well Logging 
Lithology and hydrothermal alteration determination from 
well logs for the Cerro Prieto Wells, Mexico, 7:21580 (LA— 
9075-MS) 
Well Pressure 
Analysis of Phase I flow data from Pleasant Bayou No. 2 
geopressured well, 7:21628 (DOE/NV/10150—1) 
Analysis of initial flow data from MG-T/DOE Amoco Fee 
No. 1 Well, 7:21629 (DOE/NV/10150—2) 
GERMAN FR ORGANIZATIONS 
Public Information 
Excursions to nuclear facilities in the Federal Republic of 
Germany, 7:24109 
Programs 


Research 
Annual report 1979 (German Society for Mineral Science and 
Coal Chemistry), 7:24108 (NP—2900952) 
GERMANIUM 
Ton Beams 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Physical Radiation Effects 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
GERMANIUM ALLOYS 
Crystal Structure 
Positron annihilation study on the HCP-phase Cu-Ge and Ag- 
Al alloys by Mijnarends’ method, 7:22581 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GETTERS 
Power Supplies 
TMX modular gettering system, 7:24069 (UCRL—86077) 
GEYSERS GEOTHERMAL FIELD 
Air Flow 
ASCOT FY-1981 progress report, 7:21601 (UCID—18878-81) 
Geothermal Power Plants 
Pacific Gas and Electric Company's Geysers Project status, 
7:21613 (EPRI-AP—2098) 
Partitioning of hydrogen sulfide in the condenser of Geysers 
Unit 15, 7:21617 (EPRI-AP—2098) 
GIANT CELLS 
See TUMOR CELLS 
GINNA-1 REACTOR 
Electrical Equipment 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the R.E. Ginna Nuclear 
Power Station, Unit 1: selected issues program (Docket No. 
50-244), 7:21825 (UCID—19116) 
Power Supplies 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the R.E. Ginna Nuclear 
Power Station, Unit 1: selected issues program (Docket No. 
50-244), 7:21825 (UCID—19116) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS 
See also BOROSILICATE GLASS 


Crystallization behavior of nuclear waste forms, 7:21063 (PNL- 
SA—9591) 
Structure 


EXAFS: Possibilities, advantages and limitations for the 
investigation of local order in metallic glasses, 7:22459 
(DESY-SR—80/06) 


Interim report of brittle-fracture impact studies: development 
of methodology, 7:21020 (ANL—81-27) 
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Interfaces 
Reactions at alkali metal-glass interfaces, 7:22500 


Effects of surface area to volume ratio and surface roughness 
on waste glass (PNL 76-68, a simulated nuclear 
waste glass), 7:21067 (PNL-SA—9957) 

ing behavior of glass ceramic nuclear waste forms, 
7:21062 (PNL—4022) 
ae 
7:21064 (PNL-SA—9653) 
Manganese Oxides 

Transition metal ions in silicate melts. I. Manganese in sodium 

silicate melts, 7:22572 
Mechanical Properties 

Environmental effect on the mechanical strength of glass, 

7:22556 


Thermo-optical properties of optical glasses, 7:22554 (UCRL- 
Trans—11734) 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 


Thermo-optical properties of optical glasses, 7:22554 (UCRL- 
Trans—11734) 


Properties 
Validation of molten glass for hot gas clean-up. Final 
report, 7:20760 (DOE/MC/14345—T1) 
X-Ray Spectroscopy 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
GLASS INDUSTRY 
Energy Conservation 
Future raw materials and energy 
agenda, 7:22211 (BNL—51382) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
GLAUBER’'S SALT 
See SODIUM SULFATES 
GLIOBLASTOMAS 
See NEOPLASMS 
GLYCIDES 
See SACCHARIDES 
GLYCOSYL TRANSFERASES 
Enzyme Activity 
Demonstration of pyrimidine dimer-DNA glycosylase activity 
> Bacteriophage T4-infected Escherichia coli as a 
model system, 7:23373 


use in industry: a research 


GOATS 
Radionuclide Kinetics 
Transfer of radionuclides into domestic animals and their 
products, 7:23371 (NIRS-M—31) 
GOLD 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Crystal Growth 
Initial epitaxial growth of (111)Au/(111)Cu and 
(111)Cu/(111)Au, 7:22394 
Crystal Structure 
Photocatalytic hydrogen production from water and 
intermetallic compound formation on single-crystal surfaces 
of titanium oxides, 7:21107 (LBL—13634) 


Interdiffusion phenomena in Au/Cu and Cu/Au bilayers, 
7:22392 
Electron-Positron Collisions 
Low-temperature effects in metals as observed by positron 
annihilation, 7:23717 
Epitaxy 
Initial epitaxial growth of (111)Au/(111)Cu and 
(111)Cu/(111)Au, 7:22396 
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Ion Beams 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Ton Collisions 
Projectile charge state of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—S55) 
Physical Radiation Effects 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Study of optical constants variations in metallic thin coatings 
under irradiation, 7:22544 (INIS-SU—4) 
Positronium 
Positronium emission from metal surfaces characterized by 
Auger electron spectroscopy, 7:22443 
Positrons 
Positron lifetime study in ultrafine particles, 7:22442 


Solubility 
Solid solubility of Au in Pb, 7:22388 


Properties 
Low-temperature effects in metals as observed by positron 
annihilation, 7:23717 
GOLD 197 TARGET 
Neutron Reactions 
Absolute method of measurement of the fast neutron capture 
cross section by **U, 7:23857 (INIS-SU—44) 
Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
GOLD ALLOYS 
Solidification 
Primary dendrite spacing of lead dendrites in Pb-Sn and Pb-Au 
alloys, 7:22365 
Thermoelasticity 
Positron annihilation in the thermoelastic martensitic 
transformation, 7:22403 
Vapor Deposited Coatings 
Effect of partial pressure and temperature on properties of 
vacuum deposited chromium-gold thin films, 7:22291 
(BDX—613-2687R) 
GRAIN BOUNDARIES 
Electrical P 
properties of semiconductor grain boundaries, 
7:21212 (SAND—81-2385C) 


Biotite 
Hydrogen isotope ratios of biotite and hornblende from some 
granitic masses in the Abukuma Plateau, Japan, 7:23525 
Hornblende 
Hydrogen isotope ratios of biotite and hornblende from some 
granitic masses in the Abukuma Plateau, Japan, 7:23525 
Rock Mechanics 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 
GRANULAR BED FILTERS 
Operation 


Granular bed filtration, 7:20778 (EPRI-CS—2145-SR) 
Testing 
Testing of control devices for diesel particulate emissions, 
7:22270 (EPRI-CS—2145-SR) 
Uses 
Granular bed filtration, 7:20778 (EPRI-CS—2145-SR) 
GRANULAR MATERIALS 
Chemical Preparation 
Review: granulation and fluidized beds, 7:22785 (CONF- 
810995—2) 
GRAPHITE 
See also PYROLYTIC CARBON 


Process of graphitization of organic substances with carbo and 
petrochemical nature. Pt. 1. Process of graphitization of 
pitch coke and coke from a tetraline extract of orthocoking 
coal, 7:20723 
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Chemical Composition 
Characteristics and properties of Desulco carbons, 7:20896 
Chemical Reaction Yield 
Conditioning of graphite surface by atomic hydrogen, 7:24029 
(JAERI-M—8971) 
Clathrates 
Application of energy-dispersive X-ray diffraction to kinetic 
investigations in the system graphite-FeCls, 7:22667 
Graphite intercalations compounds - new aspects and 
problems, 7:22663 
Graphite intercalation compounds with rhenium chloride, 
7:22669 
Intercalation of PFs~ ions in pyrographite by chemical or 
electrochemical oxidation, 7:22732 
Mechanistic studies to determine catalytic sites in intercalated 
graphite ferric chloride, 7:22668 
Structure changes of the graphite insertion compounds of 
potassium by reduction and polymerization, 7:22665 


Strength 

Strength and fatigue properties of near-isotropic graphites, 
7:21851 (IWGHTR—3) 

Strength degradation in thermally shocked electrode graphite, 
7:20738 

Crystal Structure 

Characteristics and properties of Desulco carbons, 7:20896 

Process of graphitization of organic substances with carbo and 
petrochemical nature. Pt. 1. Process of graphitization of 
pitch coke and coke from a tetraline extract of orthocoking 
coal, 7:20723 


Process of graphitization of organic substances with carbo and 
petrochemical nature. Pt. 1. Process of graphitization of 
pitch coke and coke from a tetraline extract of orthocoking 
coal, 7:20723 


Components for a HTR fuel coating plant after fuel 
refabrication, 7:20998 (Juel-Conf—30) 
Electric Conductivity 
Calculation of the electric current and power distribution in 
Acheson graphitizing furnaces, 7:22560 


Strength and fatigue properties of near-isotropic graphites, 
7:21851 (IWGHTR—3) 
Flexural Strength 
Influence of the heating rate on the properties of carbon 
materials, 7:22562 
Fluidized-Bed Combustion 
Uses of the fluidized-bed process in the head end of an 
industrial-scale reprocessing plant for HTR fuel elements, 
7:21011 (Juel-Conf—30) 
Fracture Mechanics 
Application of fracture mechanics to the notch sensitivity of 
graphite, 7:21850 IWGHTR—3) 
Fracture mechanics applied to a reactor graphite, 7:21849 
(IWGHTR—3) 


Properties 

Analysis of the stresses in a side reflector block of the pebble 
bed reactor, 7:21847 IWGHTR—3) 

Application of fracture mechanics to the notch sensitivity of 
graphite, 7:21850 IWGHTR—3) 

Fracture mechanics applied to a reactor graphite, 7:21849 
(IWGHTR—3) 

Graphite structure and its relation to mechanical engineering 
design, 7:21846 (IWGHTR—3) 

Statistical fracture criterion for graphite, 7:21853 (IWGHTR— 
3) 

Heating Rate 

Influence of the heating rate on the properties of carbon 

materials, 7:22562 


Current problems in the manufacturing of graphite, 7:22559 
Effect of impregnating pitch characteristics on the properties 
of synthetic graphite, 7:22563 
Material Balance 
Some aspects regarding energy consumption in graphite 
production, 7:22227 


Materials Testing 

Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 

Microstructure 

Graphite structure and its relation to mechanical engineering 
design, 7:21846 (IWGHTR—3) 


Oxidation 

Intercalation of PF.~ ions in pyrographite by chemical or 
electrochemical oxidation, 7:22732 

Physical Properties 

Characteristics and properties of Desulco carbons, 7:20896 

Criteria for the selection of graphites for HTR integral block 
fuel elements, 7:21843 (IWGHTR—3) 

Physical Radiation Effects 

Analysis of nuclear graphite core components in HTRs and a 
critique on conventional approaches, 7:21845 (IWGHTR—3) 

Analysis of the stresses in a side reflector block of the pebble 
bed reactor, 7:21847 (IWGHTR—3) 

Comparison of predicted and measured graphite moderator 
behaviour during 16 years’ operation of the Windscale 
advanced gas-cooled reactor, 7:21844 (IWGHTR—3) 

Fracture mechanics applied to a reactor graphite, 7:21849 
(IWGHTR—3) 

Irradiation creep performance of graphite relevant for pebble 
bed HTRs, 7:21852 (IWGHTR—3) 

Strength and fatigue properties of near-isotropic graphites, 
7:21851 IWGHTR—3) 

Studies on the graphite rupture under irradiation induced 
strains, 7:21848 (IWGHTR—3) 

Production 

Influence of the heating rate on the properties of carbon 
materials, 7:22562 

Some aspects regarding energy consumption in graphite 
production, 7:22227 

Solvation 


Solvated graphite salts. Preparation, electronic conductivity 
and structure, 7:22733 
Sorptive Properties 
Cesium adsorption and absorption in graphite as observed by 
L.E.E.D. and A.E.S. - superfical formation of intercalation 
compounds, 7:22664 
Silver transport in H-451 graphite, 7:22538 (CONF-811141—3) 
Sputtering 
Measurement of chemical sputtering yields of various types of 
carbon, 7:22328 GAERIA 297 
and properties of carbon films with magnetron 
sputtering, 7:24030 (JAERI-M—8971) 
Stress Analysis 
Analysis of the stresses in a side reflector block of the pebble 
bed reactor, 7:21847 IWGHTR—3) 
Structural Chemical Analysis 
Application of energy-dispersive X-ray diffraction to kinetic 
investigations in the system graphite-FeCls, 7:22667 
— study of the potassium mercurographitide KHgC,, 


Tonite Pons Properties 
Strength and fatigue properties of near-isotropic graphites, 
7:21851 IWGHTR—3) 
Thermal Shock 
Strength degradation in thermally shocked electrode graphite, 
7:20738 
Vapor Deposited Coatings 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITIZATION 
Additives 
Influence of sulfur and graphite on the expansion- and 
shrinkage behaviour of fine-grained graphites during 
graphitization, 7:20729 
Binders 
Influence of sulfur and graphite on the expansion- and 
i behaviour of fine-grained graphites during 
graphitization, 7:20729 
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GRASS 
Density 


Density 
Influence of the heating rate on the properties of carbon 
materials, 7:22562 
Induction Furnaces 
Process for inductive graphitizing of carbon electrodes, 
7:22561 


Shrinkage 
Influence of sulfur and graphite on the expansion- and 
shrinkage behaviour of fine-grained graphites during 
graphitization, 7:20729 
Thermal Expansion 
Influence of sulfur and graphite on the expansion- and 
shrinkage behaviour of fine-grained graphites during 
graphitization, 7:20729 


Digestion 
Anaerobic digestion of farm wastes and energy crops, 7:21264 
Plant Breeding 
Development of innovative technique that may be used as 
models for the increase of biomass production with grasses 
and other species. Progress report, February 1, 1980-January 
31, 1982, 7:21189 (DOE/EV/00637—10) 
Radiation Monitoring 
Industrial safety and applied health physics. Annual report for 
1980, 7:23514 (ORNL—5821) 
Research Programs 
Joint research on Arundo donax as an energy crop, 7:21250 
GRAVITY SURVEYS 
Data Analysis 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak q 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 


using solar membrane and 
external rock storage, 7:21376 (DOE/CS/35456—T1) 
Solar Control Films 
Integral: collector solar greenhouse using 
external rock storage, 7:21376 (DOE/CS/35456—T1) 
Solar Space Heating 
Application of bubble and solar still technology, 7:21408 
Solar of commercial greenhouses. Phase V. Final 
report, 7:21381 (LMSC-HREC-TR-D—698050) 
GROUND MOTION 
Analysis of the low frequency ground motion environment for 
Mx. Surface waves and valley reverberation. Final report 5 
December 1978-31 December 1979, 7:23050 (AD-A— 
093794) 
Simulation 
Simulation of short period Lg, expansion of three-dimensional 
source simulation capabilities and simulation of near-field 
ground motion from the 1971 San Fernando, California, 
earthquake. Final report 1 Oct 79-30 Nov 80, 7:23054 (AD- 
A—102446/2) 
GROUND SOURCE HEAT PUMPS 
Heat Exchangers 
Experimental investigations about using the earth as a heat 
storage medium and as a heat source for heat pumps. Final 
report, 7:22179 (PB—81-245805) 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 7:22177 (PB—81-243206) 
Heat Extraction 
Experimental investigations about using the earth as a heat 
medium and as a heat source for heat pumps. Final 
report, 7:22179 (PB—81-245805) 
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Mathematical Models 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 7:22177 (PB—81-243206) 
Performance Testing 
Heat pumps in residential buildings with special regard to 
_ tested experience with a ground-to-water heat pump used for 
heating a two-family-house, 7:22172 (NP—2900957) 
Sensible Heat Storage 
Investigations on using the earth as a natural heat source for 
heat pumps. Final report, 7:22177 (PB—81-243206) 
GROUND WATER 
See also INTERSTITIAL WATER 
Chemical Analysis 
Chemical characterization of organic contaminants in 
coal 


a ee Oe ee 
7:23129 
Radionuclide Migration 
Behaviour of ®Sr in soil fresh water, 7:23153 (NIRS-M—31) 
of radionuclides through vadose zone and saturated 
zone, 7:21050 (NIRS-M—31) 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Chemical Preparation 
Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Compression Strength 
Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Fluid Flow 
Prediction of the distance of spent shale in an in- 
situ retort, 7:20944 (LBL—11990) 


Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Waste Product Utilization 
it of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
GROWTH 
See also ANIMAL GROWTH 
Measuring Methods 
Bilinear cell growth of Escherichia coli, 7:23263 
GUATEMALA 
Geology 
Sources of some secondarily worked obsidian artifacts from 
Tikal, Guatemala, 7:23540 (LBL—11990) 
GULF OF MEXICO 


Marine Sciences Group annual report: 1980, 7:23176 (LBL— 
13579) 
Radioisotopes 
Radionuclides in the Gulf of Mexico, 7:23543 
(DOE/EV/03852—42) 


Analysis of six groups of zooplankton in samples taken in 
1978/79 at the OTEC site in the eastern Gulf of 
Mexico off Tampa Bay, 7:23175 (LBL—12674-Vol.1) 

GULF STREAM 
Intrusion 

Volume of summer subsurface intrusions into Onslow Bay, 

North Carolina, 7:23181 


Role of Gulf Stream frontal eddies in forming phytoplankton 
patches on the outer southeastern shelf, 7:23551 
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H2 REGIONS 
Carbon 


Monoxide 
CO (J=2-1) observations of several galactic HII regions, 
7:23614 


Formaldehyde 
High resolution 4.8 GHz mapping of HaCO using the 
Westerbork Synthesis Radio Telescope, 7:23607 
Helium 
Radio astronomy confronts elementary particle 
Radio measurements of helium abundances, 7:23585 
Sulfur Oxides 
Spectra of the 1lo-0; transition of sulfur monoxide in interstellar 
clouds, 7:23601 
HABITAT 


Ecology 
Competition and habitat selection in a forest-floor small 
: mammal fauna, 7:23221 
HADRON-HADRON INTERACTIONS 
Cluster Emission Model 
Topological cross sections and correlation effects in 
rag om meh high energy hadrons, 7:23751 (INIS-SU—3) 


Central and diffractive components of charm production, 
7:23757 
Theory of hadronic production of heavy quarks, 7:23754 
(SLAC-PUB—2775) 
HADRONIC CLUSTERS 
See CLUSTER EMISSION MODEL 
HADRONS 
Particle Production 
Comparison of the production of charged hadrons et large 
transverse momentum in mp p and pp collisions, 7:23745 
Upper limits to v/sub ./-v/sub tau/ oscillation and v/sub p/- 
tau coupling, 7:23746 
Particle Structure 
Can low energy experiments supply the effective information 
to determine the inner structure of hadrons, 7:23739 
(NSSRP—31) 


Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
pooh - Sheridan quadrangle, Wyoming, 7:20961 (GIBX— 
Self-Diffusion 
Self-diffusion of Hf in Er2Os-doped polycrystalline HfOs, 
7:22465 (IS-T—953) 
HAFNIUM 175 
Isotope Effects 
Self-diffusion and isotope effect in Beta-Hafnium, 7:22356 
HAFNIUM 181 
Isotope Effects 
Self-diffusion and isotope effect in Beta-Hafnium, 7:22356 
HAFNIUM ALLOYS 
Laves Phases 
Change of critical parameters for Zrsub(x)Hfsub(1-x)Vsub(2) 
system, 7:22330 (KFTI—80-30) 
Studies 


Formation of superconducting C15 phases in ternary V-Hf-Cu 
alloys, 7:22361 
HAFNIUM OXIDES 
Atom Transport 
Self-diffusion of Hf in Er2O3-doped polycrystalline HfO., 
7:22465 (IS-T—953) 
HAFNIUM-BETA 
Self-Diffusion 
Self-diffusion and isotope effect in Beta-Hafnium, 7:22356 
Chemical Analysis 
Mercury in human hair, 7:22627 (PAEC(B)ID—80013) 
HALIDES 
See also CHLORIDES 


Anharmonic Crystals 
Anharmonic and photoelastic behaviour of alkali halide 
crystals, 7:22576 


Photoelasticity 
Anharmonic and photoelastic behaviour of alkali halide 
crystals, 7:22576 


Positronium 
Study of the relative energies of positron halide-ion bound 
states in water, 7:23712 
HALL GENERATORS 
See MHD GENERATORS 
HALOGEN COMPOUNDS 
Electron Density 
Positron annihilation in ionic salts, 7:22583 
HALOGENATED ALICYCLIC HYDROCARBONS 


Pyrolysis 
Thermochemistry and kinetics of gas phase reactions, 7:22679 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 
Radioactive Waste Disposal 
216-Z-12 crib status report, 7:21070 (RHO-LD—166) 
Existing data on the 216-Z liquid waste sites, 7:21069 (RHO- 
LD—114) 
HAPO 
(Hanford Atomic Products Operation.) 
Personnel 


Comments on The question of radiation causation of cancer in 
Hanford workers’ by J.W. Gofman, and reply, 7:23392 
HARD COAL 


See BLACK COAL 
HARTLEPOOL REACTOR 
In-Service Inspection 
Laser scanning camera, 7:21831 
HAWAII 


Earthquakes 
Seismic and lava flow risk analysis for geothermal well site, 
HGP.A, island of Hawaii, 7:21554 (DOE/ET/28420—T1) 
Geophysical Surveys 
Hawaii geothermal resource assessment program: 1980 
geophysics — 7:21534 (DOE/ID/12079—39) 


Geothermal Power 
a energy so planning and management (Book), 


Hawaii geothermal resource assessment program: 1980 


geophysics subprogram, 7:21534 (DOE/ID/12079—39) 


Geothermal Wells 
Seismic and lava flow risk analysis for well site, 
HGP.A, island of Hawaii, 7:21554 (DOE/ET/28420—T1) 


Assessment of the potential of solar energy in Hawaii. Final 
report, 7:21146 (NP—2901490) 

Project Ahupua’a: solar meteorological field measurements on 
the island of Hawaii, Summar 1978. 1. Narrative, 7:21150 
(UHMET—79-01) 


Marine Sciences Group annual report: 1980, 7:23176 (LBL— 
13579) 
Solar Energy 
Wind and solar energy applications study, 7:21660 (NP— 
2901491) 
Volcanism 
Seismic and lava flow risk analysis for geothermal well site, 
HGP.-A, island of Hawaii, 7:21554 (DOE/ET/28420—T1) 
Wind 
Project Ahupua’a: solar meteorological field measurements on 
the island of Hawaii, Summar 1978. 1. Narrative, 7:21150 
(UHMET—79-01) 
Wind Power 
Sites for wind-power installations: physical modeling of the 
wind field over Kahuku Point, Oahu, Hawaii. Final report, 
7:21662 (DOE/ET/20292—79/1) 
Survey of the winds on the Island of Maui for potential wind 
power generation. Part 1: mobile sampling program, 7 
Angnt 26 August 1976, 7:21671 (UHMET—76-06) 





HAWAII 
Wind Power 


8 ees 
Part 1: mobile sampling program, 3 
Seanaten -12 September 1976, 7:21658 (UHMET—76-07) 
Wind and solar energy applications study, 7:21660 (NP— 
2901491) 
HAZARDOUS MATERIALS 
Combustion 


Disparate spatial and temporal scale problem in combustion 
modeling: a proposed remedy, 7:22775 (UCID—19248) 
Materials 
Guide for Safe Operating Procedures (SOPs), 
7:23516 (SAND—81-8032) 
Waste Disposal 
Information on a hazardous-waste facility containing chromium 
lead sludge, 7:23172 (CED—82-13) 
H-COAL PROCESS 
Evaluation 
Recent progress in major coal liquefaction facilities: overview 
report No. 2, 7:20682 (ORNL/TM—8025) 
Pilot Plants 
H-coal technology, progress toward commercialization, 
7:20689 
HD 8077 
See NICKEL BASE ALLOYS 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
Legal Aspects 
Risk assessment: a lawyer's perspective, 7:22031 (EPRI-EA— 
2064) 
Risk Assessment 
Environmental chemicals - how do we assess the risk, 7:22041 
(AECL—6958) 
EPA policies to protect the health of consumers of drinking 
water in the United States, 7:22024 (EPRI-EA—2064) 
Opening comments: Third ORNL Life Sciences Symposium on 
Health Risk Analysis, 7:22021 (CONF-8010243—1) 
Uses of risk assessment in regulatory decisions, 7:22022 (EPRI- 
EA—2064) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
Dynamic Function Studies 
Determination of cardiac output by measurement of central 
transit time. A simple and valuable information during first 
pass radiocardiography, 7:23311 
HEAT ‘DISTRIBUTION SYSTEMS 
Regulations 





Regulation of steam in Michigan, 7:22073 (EPRI-EA—2084) 
HEAT EXCHANGERS 
See also FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 


Cleaning 
Heat exchanger cleaning, 7:21918 (INIS-mf—6612) 


Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 
T2) 
Heat Transfer 
Comments to the application of enhanced boiling surfaces in 
tube bundles, 7:22850 (DOE/ET/13328—T2) 
Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 
T2) 
Enhanced boiling surfaces as single tubes and tube bundles, 
7:22849 (DOE/ET/13328—T2) 
Inspection 
Overview of i and maintenance of heat exchangers, 
7:21916 (INIS-mf—6612) 
Leak Testing 
Overview of i and maintenance of heat exchangers, 
7:21916 (INIS-mf—6612) 
Materials 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 


Major heat exchanger performance in Ontario Hydro-operated 
—- nuclear generating stations, 7:21860 (INIS-mf— 
12) 
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Surface Treatments 
Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 
T2) 
Tubes 
ion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 


6612) 
ineering research in nuclear components, pt. 1. Vibration 
and fretting wear of heat exchangers, 7:21861 (INIS-mf— 
6612) 
Potential for ultrasonic inspection of heat exchanger tubes, 
7:21917 (INIS-mf—6612) 
Working Fluids 
Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 
T2) 
HEAT PIPES 
Technology Assessment 
Heat pipe receiver, 7:21344 (STTFUA—81/11) 
Testing 


Heat pipe receiver, 7:21344 (STTFUA—81/11) 
HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
SOLAR-ASSISTED HEAT PUMPS 


Operation 
Basic investigations on heat pumps, Part 1. Final report, 
7:22156 (BMFT-FB-T—80-163-PT-1) 
Performance 
Basic investigations on heat pumps, Part 1. Final report, 
7:22156 (BMFT-FB-T—80-163-PT-1) 
HEAT RECOVERY EQUIPMENT 
Corrosion 
Low level economizers, 7:21705 (EPRI-CS—2180) 
Plugging 
Low level economizers, 7:21705 (EPRI-CS—2180) 
HEAT RESISTANT MATERIALS 
Radiation Effects 
Nuclear radiation resistant polymers and polymeric 
compounds, 7:22523 (AD—276227) 
HEAT RESISTING ALLOYS 
Corrosion Resistance 
Properties of cenium alloys as hard cobalt-free friction 
materials, 7:22294 (BLL-RTS—12502) 


Hardening 
Oxide-dispersion hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 
Mechanical Properties 
Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 
Properties of cenium alloys as hard cobalt-free friction 
materials, 7:22294 (BLL-RTS—12502) 
Report on the Cenium super-alloys, 7:22293 (BLL-RTS— 
12501) 
Microstructure 
Properties of cenium alloys as hard cobalt-free friction 
materials, 7:22294 (BLL-RTS—12502) 
Physical Properties 
Properties of cenium alloys as hard cobalt-free friction 
materials, 7:22294 (BLL-RTS—12502) 
Report on the Cenium super-alloys, 7:22293 (BLL-RTS— 
12501) 


Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 
Tensile Properties 
Oxide-dispersion hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
Containers 
Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 
(DOE/ET/20111—1) 
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HEAT TRANSFER 
Solar and heat transfer fundamentals, 7:21463 (NP—2902195) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING LOAD 
Computer Codes 
TWOZONE users manual. 2nd edition, 7:22168 (LBL—6840- 
Rev.) 
HEATING OILS 
Cocombustion 
Oil/refuse homogenization: an approach to cocombustion of 
refuse in oil-fired boilers. Final report, 8 May 1979- 
30 April 1981, 7:22219 (MRC-DA—1079) 
HEAVY ION ACCELERATORS 
Ion Beams 
Pulselac program: Space charge neutralized ion beams for 
inertial fusion applications, 7:22935 
Mathematical Models 
Plasmas in particle accelerators: a hydrodynamic model of 
three-dimensional electrostatic instabilities, 7:24064 (UCID— 
18947-Pt.3-Rev.1) 


Research Programs 
Heavy ion fusion year-end report, April 1, 1981-September 30, 
1981, 7:24056 (LBL—13529) 
HEAVY ION REACTIONS 
See also CARBON 12 REACTIONS 
Multiplicity 
For high energy heavy ion experiments TPC 42 detector 
"‘Diogene’. What possibilities and what physics, 7:22947 
(CEA-CONF—5800) 
Two-Body Problem 
Time description of two particle correlations in nuclear 
reaction, 7:23883 (INS-NUMA—18) 
HEAVY NUCLEI 
See also ACTINIDE NUCLEI 
Energy-Level Density 
Neutron resonance density and another nuclear level density 
data, 7:23850 (INIS-SU—40) 
Neutron Reactions 
Neutron resonance density and another nuclear level density 
data, 7:23850 (INIS-SU—40) 
Spin dependence of a neutron strength function, 7:23832 (INIS- 
SU—44) 
Nucleosynthesis 
Synthesis of the heavy elements, 7:23574 
HEAVY WATER PLANTS 
Heat Exchangers 
Corrosion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 
6612) 
HEBER GEOTHERMAL FIELD 
Geothermal Power Plants 
Heber geothermal binary demonstration power plant: new 
developments, 7:21611 (EPRI-AP—2098) 
Reliability and availability of Heber Binary Plant, 7:21623 
(EPRI-AP—2098) 
HEF 


Advanced concepts under development in the United States 
Breeder-Fuel-Reprocessing Program, 7:21006 (CONF- 
811154—1) 

HELIOSTATS 
Damage 

Operating experience with mirror assemblies at White Sands 

Solar Furnace, 7:21479 (STTFUA—81/11) 


Heliostat for volume production, 7:21354 
Maintenance 
Heliostat operation at the central receiver test facility (1978- 
1980), 7:21478 (STTFUA—81/11) 
Materials Testing 
Accelerated aging of heliostats and components, 7:21475 
(STTFUA—81/11) 


operation at the central receiver test facility (1978- 
1980), 7:21478 (STTFUA—81/11) 


Performance Testing 


Accelerated of heliostats and components, 7:21475 


aging 
(STTFUA—81/11) 


Heliostat operation at the central receiver test facility (1978- 
1980), 7:21478 (STTFUA—81/11) 


Plastics 
Evaluation of plastic film for heliostats, 7:21476 (STTFUA— 
81/11) 
Production 
Heliostat for volume production, 7:21354 
HELIOTRON 
Plasma Diagnostics 
Diagnostics in Heliotron-E, 7:23951 (IPPJ—438) 


Abundance 
Helium and mercury in the central Seward Peninsula, 7:21567 
(DOE/ID/12079—39) 
Radio astronomy confronts Se agret particle 
Radio measurements of helium abundances, 7:23585 
Atom-Molecule Collisions 
Comparative study of classical and quantal approaches to 
thermal and diffusive transport in a dilute atom-diatom 
binary mixture, 7:23683 (IS-T—955) 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
Production 
Manufacturing cycle for pure neon-helium mixture production, 
7:22791 (KFTI—80-37) 


Trapping 
Defect trapping of gas atoms in metals, 7:23926 
HELIUM 3 
Isotope Effects 
Mass spectrometric measurement of tritium and *He, 7:22610 
(IAEA-TECDOC—246) 
Mass Spectroscopy 
Mass spectrometric measurement of tritium and *He, 7:22610 
(IAEA-TECDOC—246) 
Surface Tension 
Quantum effects on the temperature 
tension of simple liquids, 423732. 
HELIUM 3 REACTIONS 
One-Nucleon Transfer Reactions 
Gamma-rays from low-spin states populated in transfer 
reactions, 7:23841 (OUP—81-09) 
Two-Nucleon Transfer Reactions 
Study of nuclear structure by two-nucleon transfer reactions in 
coupled-channel formalism, 7:23807 (OUP—81-09) 
HELIUM 3 TARGET 
Neutron Reactions 
Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 
HELIUM 4 
Surface Tension 
Quantum effects on the temperature 
tension of simple liquids, 923732 
HELIUM 4 TARGET 
Alpha Reactions 
Production of 7r° at large transverse momentum in aa and ap 
collisions at the CERN intersecting storage rings, 7:23748 
HELIUM DILUTION REFRIGERATORS 
Operation 


dependence of surface 


dependence of surface 


Refrigerator module, system and process, 7:22797 (NASA- 
CASE-ARC—11263-1) 
HELIUM IONS 
Ton-Atom Collisions 
Exchange and polarization forces in quasi-resonant charge 
transfer problems. Selected examples H* and He*/alkali 
systems, 7:23699 
HELIUM METHOD 
See ISOTOPE DATING 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 





HEMATOPORPHYRINS 
Sensitivity 


Sensitivity 
Effects of intrarenal injection of nickel subsulfide in rodents, 


Photoinactivation of Chinese hamster cells by 
hematoporphyrin derivative and red light, 7:23494 
Toxicity 
Photoinactivation of Chinese hamster cells by 
hematoporphyrin derivative and red light, 7:23494 
HEMOPOIESIS 
See BLOOD FORMATION 
HETEROGENEOUS REACTOR CORES 
Group Constants 
ARTS treatment of lattice heterogeneities, 7:21905 (IAEA- 
TECDOC—231) 
HEXADECANE 


Pyrolysis ; ; 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 


Electric field effect on positronium formation in various 
organic mixtures, 7:23703 
Positronium formation oo in organic liquids. Effects 
of electron scavengers, 7:23702 
HEXOKINASE 
Biochemical Reaction Kinetics 
Effects of free magnesium and alkali ions on the conformation 
and glucose-binding strength of yeast hexokinase isozymes, 
7:23237 
Structural Chemical Analysis 
Effects of free magnesium and alkali ions on the conformation 
and glucose-binding strength of yeast hexokinase isozymes, 
7:23237 
HEYSHAM-B REACTOR 
Construction 
Britain's new AGRs: have they got it right this time, 7:21856 


Design 
Britain's new AGRs: have they got it right this time, 7:21856 
HIGGS BOSONS 
Scattering 


Effective potentials in the Veltman-Derman dynamical model 
of composite fermions, 7:23759 
HIGH BTU GAS 
Production 
Gasoline or gasoline and SNG from coals, 7:21126 
HIGH ENERGY PHYSICS 
Meetings 


Proceedings of the 1980 CERN School of Physics, 7:23734 
(CERN—81-04) 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
RF heating of plasma. Report on the fourth topical conference 
Austin, Texas, USA, 9-10 February 1981, 7:23985 
HIGH-LEVEL RADIOACTIVE WASTES 
Inventories 
Integrated data base program, 7:21023 (CONF-811130—14) 


Packaging 
Approach to accelerated testing, 7:21066 (PNL-SA—9898) 
NWTS conceptual reference repository description (CRRD). 
Volume V. Alternative concepts and facilities impacts, 
7:21058 (ONWI—258-Vol.5) 
Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HINKLEY POINT-B REACTOR 
In-Service Inspection 
Operator's requirement for in service inspection at Hinkley 
Point ‘B’ power station, 7:21832 
HISTIDINE 


Biochemistry 
3-Methylhistidine excretion in myotonic dystrophy, 7:23309 
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HISTONES 
Configuration Interaction 
Binding of B[a]P diol-epoxide (anti) to nucleosomes containing 
high mobility group proteins, 7:23233 


Amino acid analysis and cell cycle dependent phosphorylation 
of an H1-like, butyrate-enhanced protein (BEP; H1% IPss) 
from Chinese hamster cells, 7:23243 
HODGKINS DISEASE 


Chemotherapy 
Hematopoiesis of the bone marrow in irradiated areas 
following combined chemo- and radiotherapy, 7:23300 


Radiotherapy 
Hematopoiesis of the bone marrow in irradiated areas 
following combined chemo- and radiotherapy, 7:23300 
HOG FUEL 
See WOOD WASTES 
HOLMIUM 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
HOLMIUM 157 
Energy Levels 
Study of *°Gd and **’Ho, 7:23842 (OUP—81-09) 
HOLMIUM ALLOYS 
Crystal-Phase Transformations 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
Neutron Diffraction 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
HOLMIUM BORIDES 
Electric Conductivity 
HoRh,B,: A model mean-field ferromagnet, 7:22468 


HoRh,B,: A model mean-field ferromagnet, 7:22468 
Specific Heat 
HoRh,B,: A model mean-field ferromagnet, 7:22468 
Thermal Expansion 
HoRh,B,: A model mean-field ferromagnet, 7:22468 
HOLOGRAPHY 
ion using high resolution holography of large volumes, 
7:21935 
HORDEUM 
See BARLEY 
HOSPITALS 
Aerosol Monitoring 
Concentration of airborne particles in hospitals, 7:23096 
(EPRI-CS—2145-SR) 
Air Pollution Control 
Studies on airborne particles and bacteria in hospitals, 7:23097 
(EPRI-CS—2145-SR) 
Indoor Air Pollution 
Concentration of airborne particles in hospitals, 7:23096 
(EPRI-CS—2145-SR) 
Studies on airborne particles and bacteria in hospitals, 7:23097 
(EPRI-CS—2145-SR) 
Solar Water Heaters 
Mercy Hospital Pittsburgh solar assisted domestic hot water 
heat pump system, 7:21426 
HOT EXPERIMENT FACILITY 
See HEF 
HOT GAS CLEANUP 
Validation of molten glass concepts for hot gas clean-up. Final 
report, 7:20760 (DOE/MC/14345—T1) 
HOT WATER 
Prices 
Joint cost allocation in integrated community energy systems, 
7:22053 (EPRI-EA—2084) 
HOT WATER HEATERS 
See WATER HEATERS 
HOT-DRY-ROCK SYSTEMS 
Fractures 
Induction logging device with a pair of mutually perpendicular 
bucking coils (Patent), 7:21585 
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Growth 
Growth of hot dry rock reservoirs, 7:21631 (EPRI-AP—2098) 
Induction Logging 
Induction logging device with a pair of mutually perpendicular 
bucking coils (Patent), 7:21585 
Resource Assessment 
Regional assessment for hot dry rock resources, 7:21531 
(DOE/ID/12079—39) 
HOUSEHOLDS 
Energy Consumption 
How much electric power do we need in households. Will a 
reduction of household power consumption change the 
energy supply situation in the Federal Republic. A draft 
generic model of demand analysis. Information on energy 
and environment, Part A, No. 12, 7:22173 (NP—2900962) 
Load development simulation and synthesis of the electricity 
consumption of households with regard to balancing 
problems, 7:22188 
Load Analysis 
Load development simulation and synthesis of the electricity 
consumption of households with regard to balancing 
problems, 7:22188 
Load Management 
Load development simulation and synthesis of the electricity 
consumption of households with regard to balancing 
problems, 7:22188 
HOUSES 
Design 
Design and construction of a demonstration residence utilizing 
natural thermal storage, 7:21372 (BNL—30267) 
Double Envelope Buildings 
Case study of the Mastin double-envelope house, 7:22157 
(BNL—51460) 
Energy Conservation 
Design and construction of a demonstration residence utilizing 
natural thermal storage, 7:21372 (BNL—30267) 
Thermal performance of the Brookhaven natural thermal 
storage house, 7:21373 (BNL—30268) 
Passive Solar Heating Systems 
Design and construction of a demonstration residence utilizing 
natural thermal storage, 7:21372 (BNL—30267) 
Thermal performance of the Brookhaven natural thermal 
storage house, 7:21373 (BNL—30268) 
Photovoltaic Power Supplies 
Design processes for photovoltaic tract houses: land planning 
and architectural parameters, 7:21306 
Solar Air Conditioning 
Total solar house description and performance, 7:21417 
Solar Space Heating 
A natural convection solar house system, 7:21407 (VKI-LS— 
1980-2-VOL-1) 
Experimental evaluation of an active residential solar space 
heating system, 7:21412 
Experimental evaluation of a series solar assisted heat pump 
system, 7:21427 
Performance comparison of air and liquid solar heating systems 
for CSU solar houses II and III, 7:21413 
Performance of the USAF Academy retrofit solar test house: a 
summary report, 7:21414 
Solar energy system performance evaluation: Summerwood 
Associates, House G, Old Saybrook, Connecticut, June 1980- 
May 1981, 7:21402 (SOLAR/1081—81/14) 
Total solar house description and performance, 7:21417 
Solar Water Heaters 
Solar project description for Saddle Hill Trust: Lot 77, single 
family residence, Medway, Massachusetts, 7:21401 
(SOLAR/1040—81/50) 
Solar Water Heating 
Solar energy system performance evaluation: Summerwood 
Associates, House G, Old Saybrook, Connecticut, June 1980- 
May 1981, 7:21402 (SOLAR/1081—81/14) 
Total solar house description and performance, 7:21417 
HTGR TYPE REACTORS 
See also THTR-300 REACTOR 


Coated Fuel Particles 
Processing of FRG high-temperature gas-cooled reactor fuel 
elements at General Atomic under the US/FRG cooperative 
agreement for spent fuel elements, 7:21842 (GA-A—16567) 


Gas-cooled reactor commercialization study. Interim report, 
7:21839 (DOE/SF/01358—TS5) 
Buildings 


Computational experiences with variable modulus, elastic- 
plastic, and viscoelastic concrete models, 7:21855 (LA-UR— 
81-3509) 


Hazards of combustible gases accidentally relensed trom the 
process plant of HTGR applications (PH 
REFEXP; SPHDET), 7:21972 (GA-A—16365) 

Fuel Elements 
Criteria for the selection of graphites for HTR integral block 
fuel elements, 7:21843 (IWGHTR—3) 
In-Service Inspection 
NII philosophy on in service inspection, 7:21829 
Pressure Vessels 


Computational experiences with variable modulus, elastic- 
plastic, and viscoelastic concrete models, 7:21855 (LA-UR— 
81-3509) 

Estimation of helium release in case of a leak in HTR liner, 
7:21854 (Juel-Spez—117) 

Summary of ORNL high-temperature gas-cooled reactor 
program, 7:21838 (CONF-8110127—1) 

Reactor Cores 

Summary of ORNL high-temperature 

program, 7:21838 (CONF-8110127—1) 
Reactor Kinetics 

Adequacy of Th-232 and U-233 ENDF/B data for HTGR 
design applications, 7:21841 (EPRI-NP—1098) 

Summary of ORNL high-tem; led reactor 
program, 7:21838 (CONF-8110127—1) 

Reactor Materials 
Silver transport in H-451 graphite, 7:22538 (CONF-811141—3) 
Strength and fatigue properties of near-isotropic graphites, 

7:21851 IWGHTR—3) 

Summary of ORNL high-temperature gas-cooled reactor 
program, 7:21838 (CONF-8110127—1) 


led reactor 


Programs 
Process heat reactor and analaysis. Quarterly 
report, April 1-June 30, 1978, 7:21896 (GA-C—14822) 


Analysis of nuclear graphite core components in HTRs and a 
critique on conventional approaches, 7:21845 (IWGHTR—3) 
Site Selection 
HTGR foundation assessment study: physiographic divisions, 
United States for Gas-Cooled Reactor Associates, 7:21840 
(DOE/SF/02034—T31) 


Gas-cooled reactor commercialization study. Interim report, 
7:21839 (DOE/SF/01358—T5) 
Spent Fuel Elements 
Processing of FRG high-temperature gas-cooled reactor fuel 
elements at General Atomic under the US/FRG cooperative 
agreement for spent fuel elements, 7:21842 (GA-A—16567) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 
Health Hazards 
Is nuclear energy an unacceptable hazard to health, 7:22039 
(LBL—13586) 
Opening comments: Third ORNL Life Sciences Symposium on 
Health Risk Analysis, 7:22021 (CONF-8010243—1) 
Radiation Doses 
Four factor model for estimating human radiation exposure to 
radon daughters in the home, 7:23127 
Physical factors and dosi in the Marshall Island radiation 
exposures, 7:23137 (AD—338337) 
Radiation Protection 
Emergency protection from aerosols, 7:23119 (AD-A— 
102518/8) 
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HUNTERSTON-A REACTOR 
In-Service inspection 


HUNTERSTON-A REACTOR 
In-Service Inspection 
Inspection techniques at Hunterston, 7:21835 
HVDC SYSTEMS 
Control Systems 
Unified active and reactive power modulation of HVDC 
systems. Final report, 7:21762 (EPRI-EL— 
2101) 


Electrical Insulators 
ac line insulators. Final report, 7:21763 (EPRI-EL—2151) 
Power Conditioning Circuits 
Light triggered thyristors for HVDC applications, 7:21765 
(EPRI-WS—77-049) 
HYDRAULIC FRACTURING 
Acoustic Emission Testing 
Hydrofracture monitoring using the acoustic emission method, 
7:21634 
Gas Flow 
Gas-driven fracture propagation, 7:22888 (SAND—79-2379) 


Monitoring 
Hydrofracture monitoring using the acoustic emission method, 
7:21634 
HYDRAULIC MINING 


Mining 
Underground mineral extraction (Patent), 7:20804 (NASA- 
CASE-NPO—14140-1) 
HYDRAZINE 
Metabolism 
Metabolism of h Final report 1 Oct 79-30 Sep 80 
(Rats), 7:23436 (AD-A—101849/8) 
Reactions 


radical formation, and oo a in the 
photoreduction of 4-carboxybenzophenone by 
carboxybenzhydrol, hydrazine, and conte ta ion, 7:22739 


energies. 
reactivity and electronic structure, 7:22657 
Catalytic Effects 
Reactions of (eta-CsHs)sNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Thermochemical Heat Storage 
System for thermal energy storage, space heating and cooling 
and power conversion (Patent), 7:21523 
HYDRIODIC ACID 
Catalytic Effects 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
HYDROBROMIC ACID 
Catalytic Effects 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 
HYDROCARBONS 


See also ALKANES 
ALKENES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CHRYSENE 
PHENANTHRENE 
POLYCYCLIC AROMATIC HYDROCARBONS 


Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 

Ignition improvers for ethanol fuels, 7:22243 

Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 

ST ee ee eee peer ua eaten 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 

Boiling Points 
Computer procedures for converting distillation 


ERA Vol. 7, No.8 / 186S 


Chemical Reaction Kinetics 
Neutral thermochemistry from ionic reactions, 7:22716 
Ecological Concentration 
Oxidant measurements in western power plant plumes. Volume 
II: data, 7:21754 (EPRI-EA—421-Vol.2) 
Energy-Level Transitions 
Radiative lifetimes of excited electronic states in molecular 
ions, 7:23691 
Oxidation 
Inhibition of hydrocarbon autoxidation by some sulphur 
containing transitions metal complexes (1), 7:22724 
Production 
Renewable hydrocarbon production by cultivation of the green 
alga Botryococcus braunii: investigation of the factors 
affecting hydrocarbon production, 7:21263 


Pyrolysis 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 
Thermodynamic Properties 


Neutral 
HYDROCHLORIC ACID 
Catalytic Effects 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 
Positronium 
Chemical reaction of ortho-positronium (o-Ps) with protonated 
nitrogen-containing organic molecules, 7:23704 
HYDROCORTISONE 
Biological Effects 
Growth of purified astrocytes in a chemically defined medium, 
7:23262 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDROELECTRIC POWER PLANTS 


See also PUMPED STORAGE POWER PLANTS 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 


Interconnected Power Systems 
ey tn = LT 
plant, 7:21608 
HYDROFLUORIC ACID 
Toxicity 
Air pollution: a 20th century allogenic influence on forest 
ecosystems, 7:23482 
Sensitivity of lichens to air pollution with an emphasis on 
oxidant air pollutants, 7:23485 
HYDROGEN 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 


from ionic reactions, 7:22716 


Adsorption 
ae stain 0 Sarin’ Sanat, wien sng 
low energy electron diffraction, 7:22730 (LBL—13507) 


Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Chemical Activation 
Experimental and theoretical studies of mechanisms in the 
homogeneous catalytic activation of carbon monoxide, 
:22699 


Chemical Properties 
Selected properties of hydrogen (engineering design data), 
7:21114 (NBS-Mono— 168) 
Chemical Reaction Kinetics 
General small-curvature approximation for transition-state- 
theory transmission coefficients, 7:22660 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
Reactions 


Investigation of reaction equilibrium in reactor materials by 
EMF methods, 7:22734 
Combustion 
Combustion in a turbulent boundary layer, 7:21112 (LBL— 
11990) 
Surface catalyzed combustion, 7:22769 (LBL—11990) 
Combustion Kinetics 
Collision dynamic studies of HO: dissociation, 7:21111 (LBL— 
11990) 
Combustion Properties 
Alternative fuels in diesel engines: a review, 7:22242 
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Selected properties of hydrogen (engineering design data), 
7:21114 (NBS-Mono— 168) 
Ton-Atom Collisions 
Capture into H(2s) by protons, 7:23696 
Charge transfer in collisions of highly-stripped ions with 
atomic hydrogen, 7:23697 
Ton-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 
Isotope Ratio 
Hydrogen isotope ratios of biotite and hornblende from some 
granitic masses in the Abukuma Plateau, Japan, 7:23525 
Nuclear § Resonance 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 


Physical Properties 
Selected properties of hydrogen (engineering design data), 
7:21114 (NBS-Mono—168) 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
Purification 
Hydrogen in metals, hydrogen storage, hydrogen purification, 
7:21109 
Surface Tension 
Quantum effects on the temperature dependence of surface 
tension of simple liquids, 7:23732 
Acti 


vity 
Investigation of reaction equilibrium in reactor materials by 
EMF methods, 7:22734 
Trapping 
Defect trapping of gas atoms in metals, 7:23926 
HYDROGEN 1 TARGET 
Neutron Reactions 
Gamma-quanta circular polarization in the reaction of radiative 
capture of polarized thermal neutrons by protons, 7:23798 
(INIS-SU—40) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE 
Surface Tension 
Quantum effects on the temperature dependence of surface 
tension of simple liquids, 7:23732 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS 
Combustion Kinetics 
Chemical kinetic analysis of hydrogen-air ignition and reaction 
times, 7:21113 (NASA-TP—1856) 
Economic Analysis 
Hydrogen as an alternative automotive fuel, 7:22275 
Prepared discussion of hydrogen as an alternative automotive 
fuel, 7:22276 


Chemical kinetic analysis of hydrogen-air ignition and reaction 
times, 7:21113 (NASA-TP—1856) 
Performance Testing 
Liquid-hydrogen automotive onboard storage and servicing 
system project: a progress report, 7:22277 
Technology Assessment 
Hydrogen as an alternative automotive fuel, 7:22275 
discussion of hydrogen as an alternative automotive 
fuel, 7:22276 
Uses 
Hydrogen-fueled automotive engine experimental testing to 
provide an initial design: data base, 7:22253 
HYDROGEN IONS 1 PLUS 
Ton-Atom Collisions 
Capture into H(2s) by protons, 7:23696 
Exchange and polarization forces in quasi-resonant charge 
transfer problems. Selected examples H* and He* /alkali 
systems, 7:23699 


Ion-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 
HYDROGEN IONS 2 PLUS 
Ion-Molecule Collisions 
Effect of vibrational excitation on the dynamics of ion- 
molecule reactions, 7:23685 (LBL—13309) 
HYDROGEN LOGS 
See NEUTRON-GAMMA LOGGING 
HYDROGEN METERS 


Heidelberg low-level tritium measuring facility, 7:22943 
HYDROGEN PRODUCTION 


See also THERMOCHEMICAL PROCESSES 
WATER GAS PROCESSES 


imental techniques for the study of photosynthetic water 
splitting, 7:21170 (CONF-811108—8) 


HYFIRE: a tokamak/high-temperature electrolysis system, 
7:24003 (BNL—30297) 
Photovoltaic unit integrated with a hydrogen 
pressure storage and distribution system, 7:21314 
Environmental Effects 
Onboard hydrogen generation for hydrogen injection into 
internal combustion engines, 7:22252 
Photochemical Reactions 
Photocatalytic water decomposition and water-gas shift 
reactions over NaOH-coated, platinized TiO2. Technical 
report no. 19, 1 January-31 December 80, 7:21105 (AD-A— 
093650) 


Photoelectrolysis 
Photocatalytic hydrogen production from water and 
intermetallic compound formation on si 
of titanium oxides, 7:21107 (LBL—13634) 
Steam Reformer Processes 
Onboard hydrogen generation for hydrogen injection into 
internal combustion engines, 7:22252 
Thermochemical Processes 
Kinetics of the reverse Deacon reaction, 7:21106 (IS-T—978) 
Progress on one-step thermochemical water splitting: some 
problems which remain to be studied, 7:21108 (SERI— 
9020/12) 
Solar thermochemical water splitting, 7:21395 (SERI— 
9020/12) 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDRIDES 
Hydrides 
—— in metals, hydrogen storage, hydrogen purification, 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES 
Catalytic Effects 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 


surfaces 


Oxidation 
Kinetics of H2S-oxidation with activated carbon, 7:22675 
Pyrolysis 

Combustion diagnostics by tunable atomic line molecular 

spectroscopy, 7:22768 (LBL—11990) 
Removal 

Hydrogen sulfide removal from coal-derived naphtha, 7:20650 
(DOE/ET/10104—34) 

Pilot plant for noncondensable gas removal by upstream 
reboiling, 7:21598 (EPRI-AP—2098) 

Preliminary evaluation of the copper sulfate process for 
removal of hydrogen sulfide over a range of geothermal 
steam conditions, 7:21599 (EPRI-AP—2098) 

Spent oil shale/H2S scrubbing. Reaction kinetics determination 
and continuous reactor design, 7:20946 (DOE/LC/01761— 
T3) 

Upstream H2S removal from geothermal steam. Final report, 
7:21600 (EPRI-AP—2100) 

Upstream reboiling for noncondensable gas removal, 7:21597 
(EPRI-AP—2098) 
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HYDROGEN TRITIDE 
Surface Tension 


HYDROGEN TRITIDE 
Surface Tension 
Quantum effects on the temperature 
tension of simple liquids, 7:23732 
HYDROGENATION 


Catalysts 
Catalysis of hydrogasification of coke with Fe, Co and Ni, 
7:20708 


In situ analysis and elemental distribution of three Brazilian 
high ash coals, 7:20754 
HYDROPEROXY RADICALS 
Chemical Reaction Kinetics 
Inhibition of hydrocarbon autoxidation by some sulphur 
containing transitions metal complexes (1), 7:22724 
Role of free radicals in atmospheric chemistry, 7:22680 
Twenty years of peroxide chemistry, 7:22723 
Dissociation 
Collision dynamic studies of HO, dissociation, 7:21111 (LBL— 
11990) 
HYDROTHERMAL SYSTEMS 
Mixing 
Problems of trace element ratios and 
gravel geothermal-aquifer system, 7:21641 
(DOE/ID/12079—39) 
Resistivity Surveys 
Resistivity methods in exploration for hydrothermal resources, 
7:21566 (DOE/ID/12079—39) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
Fluorescence Spectroscopy 
Surface catalyzed combustion, 7:22769 (LBL—11990) 


dependence of surface 


Results of the western Kentucky coal test program at the 
Hygas pilot plant, 7:20692 
Pilot Plants 
Results of the western Kentucky coal test program at the 
Hygas pilot plant, 7:20692 
HYLIFE CONVERTER 
Heat Transfer 
Transport processes in an inertial confinement fusion reactor, 
7:24078 
Mass Transfer 
Transport processes in an inertial confinement fusion reactor, 
7:24078 
HYMENOLEPIS 
Animal Growth 
Effect of high doses of gamma-irradiation on growth of 
Hymenolepis diminuta, 7:23408 
Biological Radiation Effects 
Effect of high doses of gamma-irradiation on growth of 
Hymenolepis diminuta, 7:23408 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
L-S Coupling 
Comparative analysis of spin-orbit interaction for a neutron 
and hyperons in a nucleus, 7:23752 (INIS-SU—40) 
HYPERTENSION 
Diagnosis 
Genetic influence on brain catecholamines: high brain 
noradrenaline in salt-sensitive rats, 7:23238 
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IAEA 
(International Atomic Energy Agency.) 
Standards 
International implications of nuclear Q.A. standards, 7:21931 
I-BEAM TYPE REACTORS 


Design 
Westinghouse ICF power plant design, 7:24073 (WFPS- 
TME—81-016) 
Research Programs ¢ 
Light-ion inertial fusion with pulsed power, 7:24087 
ICE 
Cold Storage 
Cooling by means of passively grown ice, 7:21425 
Unique, low-energy air-conditioning system using naturally- 
frozen ice, 7:22186 
Physical Radiation Effects 
Positronium thermalization and radiation damage in ice, 
7:22595 
Positronium 
Positronium thermalization and radiation damage in ice, 
7:22595 
ICELAND 
Geothermal Energy 
Status of geothermal 
(EPRI-AP—2098) 
ICES 


electric power in Iceland 1980, 7:21548 


Total energy systems for buildings. 1970-July, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jul 
81, 7:22183 (PB—81-807661) 
Computerized Simulation 
Systems approach to the management of integrated 
cogeneration systems (ADAM computer code), 7:22230 
(EPRI-EA—2084) 
Economic Analysis 
Joint cost allocation in integrated community energy systems, 
7:22053 (EPRI-EA—2084) 
Economics 
Systems approach to the management of integrated 
cogeneration systems (ADAM computer code), 7:22230 
(EPRI-EA—2084) 


Systems approach to the management of integrated 
cogeneration systems (ADAM computer code), 7:22230 
(EPRI-EA—2084) 

IDAHO 
Geochemical Surveys 
Water information bulletin No. 30: geothermal investigations in 
Idaho, Part 11, 7:21569 (DOE/ID/12079—39) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILEUM 
See SMALL INTESTINE 
ILLINOIS 
Coal Deposits 
Future competitive position of Illinois basin coal, 7:20832 
Energy Conservation 

Regional Constituency Support Program for FY 1981, 7:21383 

(MASEC-R—81-075) 
Sanitary Landfills 

Information on a hazardous-waste facility containing chromium 

lead sludge, 7:23172 (CED—82-13) 
Solar Energy 

Regional Constituency Support Program for FY 1981, 7:21383 

(MASEC-R—81-075) 
IMAGE CONVERTERS 


Tomographic image system, 7:22786 (EGG—1183-1783) 
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IMMUNE REACTIONS 


Immunosuppression 
Natural regulatory cells in murine bone marrow: inhibition of 
in vitro proliferative and cytotoxic responses to alloantigens, 
7:23265 
IMMUNITY 


Bibliographies 
Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—$81/2) 
Response Modifying Factors 
of immunized animals in internal irradiation, 
7:23398 


Electrophoresis 
Potential of ~~ resolution as a method of 
IMPACT TESTS 
Test Facilities 
Impact fuze testing at 3000 m/sec employing explosively 
accelerating plates, 7:22799 (SAND—81-2576C) 
ONS 


protein mapping 
the human immune system, 7:23255 


Geothermal energy and regional development: the case of 
Imperial County, California (Book), 7:21553 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT 
Environmental Impacts 
Partial differential equation model of changing sizes and 
numbers in a cohort of juvenile fish, 7:21758 
IMPLOSIONS 
See also LASER IMPLOSIONS 
Calculations 


Air/gas system dynamics: fossil fuel power plants, implosions 
(Effects of main fuel trip and flowout or blow blockage or 
fan misoperation), 7:21725 (EPRI-CS—2206) 

Field Tests 

Air/gas system dynamics: fossil fuel power plants, implosions 
(Effects of main fuel trip and flowout or blow blockage or 
fan misoperation), 7:21725 (EPRI-CS—2206) 


Charged-Particle Transport Theory 
Numerical simulation of impurity transport in tokamaks, 
7:23970 (JAERI-M—8971) 


Monitoring 
Monitoring of radiation power from HYBTOK-1 plasma with 
microchannel plate, 7:23968 (JAERI-M—8971) 


Recycling 
Analysis of impurity and a-particle recyclings in a tokamak 
plasma with particle balance equations, 7:23966 (JAERI-M— 
8971) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
Calorimeter for in core measurements, 7:21947 (INIS-SU—39) 
INCENTIVES 
See FINANCIAL INCENTIVES 
INCLUSION COMPLEXES 
See CLATHRATES 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
Transverse Momentum 
Measurement of the energy dependence of the inclusive yield 
of high-Psub(t) events triggered by a large solid angle 
calorimeter, 7:23749 
INCOLOY ALLOYS 
Dispersion Hardening 
Oxide-dispersion hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 


Deposits 

ay -137 in some food samples in India, 7:23145 (EML— 

Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 

LMFBR Type Reactors 
a ; of fast reactor activities in India, 7:21877 IWGFR— 
7/2 
Pipes 

Piping for power and other industries in a developing country: 

India, 7:22807 
INDIANA 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Solar Energy 
Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
INDIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

INDIUM 111 


Noninvasive diagnosis of pulmonary embolism. Final report 1 
Jul 79-30 Jun 81, 7:23294 (PB—81-247090) 
INDIUM 115 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
INDIUM ALLOYS 
Free Energy 
Thermodynamic studies on liquid Mg-In-Sn ternary solutions, 
7:22382 
INDONESIA 
Geothermal Energy 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
INDUCTION FURNACES 


Design 
Process for inductive graphitizing of carbon electrodes, 
7:22561 
INDUCTION LOGGING 


Equipment 
Induction logging device with a pair of mutually perpendicular 
bucking coils (Patent), 7:21585 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALINATION PLANTS 
ETHANOL PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
SYNTHETIC FUELS REFINERIES 
WASTE PROCESSING PLANTS 
Candidate industrial 
7:23048 (AD-A—093624) 


program. Final report, 





5) 
see eeeueeeeee 


Cogeneration 


Cogeneration - 

Can cogeneration offer investment advantages, 7:22072 (EPRI- 
EA—2084) 

Environmental constraints on implementation of industrial 
cogeneration 7:22037 (EPRI-EA—2084) 

Industrial cogeneration, 7:22213 (CONF-8110108—1) 

Oil-fired cogeneration, 7:22060 (EPRI-EA—2084) 

Potential for cogeneration of heat and electricity in California 
industry, 7:22070 (EPRI-EA—2084) 

Solar cogeneration for copper smelting, 7:21367 

Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 

Use of engineering-economic models in evaluating 
cogeneration opportunities, 7:22063 (EPRI-EA—2084) 

Demand 


Regional characteristics of advanced technology cogeneration, 
7:22066 (EPRI-EA—2084) 
Fluidized-Bed Combustors 
Results of FY 1979 project appraisal. A; C: combustion 
systems worksheets, 7:22880 (DOE/ET/ 130018) 
Materials Handling 
Manufacturing plant noise decrease by computer aided design. 
Check problem and procedure, 7:23510 
Noise Pollution Abatement 
Manufacturing plant noise decrease by computer aided design. 
Check problem and procedure, 7:23510 
Noise decrease by computer aided design for manufacturing 
plants. Examples and experiences, 7:23509 


jillar Tractor Company solar IPH system, 7:21396 
(SERI/CP—632-952) 
Planning 
Manufacturing plant noise decrease by computer aided design. 
Check problem and procedure, 7:23510 
Power Demand 
Use of engineering-economic models in evaluating 
cogeneration opportunities, 7:22063 (EPRI-EA—2084) 
Solar Process Heat 
illar Tractor Company solar IPH system, 7:21396 
(SERI/CP—632-952) 
Evaluation of the performance of the solar steam system at the 
Johnson and Johnson plant in Sherman, Texas, 7:21453 
Solar Repowering 
Solar cogeneration for copper smelting, 7:21367 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Waste Disposal 
Deposit-free, low-emission removal of liquids and pasty wastes 
with combustible substances. Phase I-study, 7:22228 
Waste Processing 
Deposit-free, low-emission removal of liquids and pasty wastes 
with combustible substances. Phase I-study, 7:22228 
INDUSTRY 


See also AEROSPACE INDUSTRY 
AGRICULTURE 
AUTOMOTIVE INDUSTRY 
BEVERAGE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 


PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
TEXTILE INDUSTRY 

WOOD PRODUCTS INDUSTRY 


Cogeneration 
Cogeneration and utility load management, 7:22067 (EPRI- 
EA—2084) 
Decision points for cogeneration, 7:22055 (EPRI-EA—2084) 
-conserving cogeneration: some factors affecting 
performance and economics, 7:22062 (EPRI-EA—2084) 
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Potential solutions to institutional and regulatory barriers to 
industrial cogeneration systems, 7:22056 (EPRI-EA—2084) 
Technical consideration for joint industry and utility 
cogeneration, 7:22061 (EPRI-EA—2084) 
Energy Conservation 
Cogeneration: an appropriate technology for energy 
conservation, 7:22166 (EPRI-EA—2084) 
Energy Consumption 
Industrial energy thrift scheme. Report No. 22. Energy use in 
the footwear, leather and fur industries, 7:22221 (NP— 
2901135) 
Industrial energy thrift scheme. Report No. 21. Energy use in 
the mechanical engineering industry, 7:22220 (NP—2901134) 
Energy Demand 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Energy Supplies 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Fuel Consumption 
Economics and energetics of wood for fuel, 7:21181 (CONF- 
7805229—) 
Solar Process Heat 
Potential for solar industrial process heat in New York State, 
7:21450 
Total Energy Systems 
Industrial solar total energy systems, 7:21346 (STTFUA— 
81/11) 
INERTIAL CONFINEMENT 
Research Programs 
Particle-beam fusion, progress report, January-June 1981, 
7:24063 (SAND—81-1459) 
Reviews 
Fusion power with particle beams, 7:24079 
INFLAMMATION 
See also ABSCESSES 
Radioinduction 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
INFORMATION SYSTEMS 
Data Base Management 
Power plant information systems data entry: reducing labor 
and costs. Final report, 7:21967 (EPRI-NSAC—19) 
INFRARED SPECTROMETERS 
Analysis of PPVP thin films by FTIR spectroscopy, 7:23012 
(BDX—613-2703) 
INFRARED THERMOGRAPHY 


Reliable aerial thermography for energy conservation, 7:22163 
(DOE/NASA/20270—1) 

INHALATION EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 
INHIBITORS (ENZYME) 

See ENZYME INHIBITORS 
INJECTION WELLS 

Plugging 


Restoration of high rate brine disposal wells, 7:21635 
Well Completion 
Restoration of high rate brine disposal wells, 7:21635 
INORGANIC POLYMERS 
Physical Radiation Effects 
Low-energy electron effects on tensile modulus and infrared 
transmission properties of a polypyromellitimide film, 
7:22528 (NASA-TM—81977) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTICIDES 
See also DDT 
Residues 
Carbaryl residues in cottonseed products in the Philippines, 
7:23342 (IAEA-TECDOC—243) 
Residues of '*C-cyolane in cottonseed products, 7:23340 
(IAEA-TECDOC—243) 
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INSECTS 
Delayed Radiation Effects 
Immediate and delayed effects of radiation on the 
endowment of the butterfly, Acraea horta L, 7:23386 
Genetic Radiation Effects 
Immediate and delayed effects of radiation on the 
endowment of the butterfly, Acraea horta L, 7:23386 
Habitat 
Foraging pattern, colony distribution, and foraging range of 
the Florida harvester ant, Pogonomyrmex badius, 7:23218 
Population Dynamics 
Foraging pattern, colony distribution, and foraging range of 
the Florida harvester ant, Pogonomyrmex badius, 7:23218 
Influence of air pollution on population dynamics of forest 
insects and on tree mortality, 7:23486 
IN-SERVICE INSPECTION 
Experience of AGR inspection, 7:21834 
Two new techniques for the remote evaluation of reactor steel 
condition - microscopic removal and surface examination, 
7:21837 
Ultrasonic imaging in LMFBRs using digital techniques, 


Rawlins Test No. 1 cavity definition study (Rawlins 1979 

DOE-Gulf Test No. 1), 7:20635 (CONF-810923—) 
Cost Benefit Analysis 
Issues associated with the potential development of 
underground coal gasification in Colorado, 7:20695 
Demonstration Programs 
it of Energy underground coal gasification program, 
7:20632 (CONF-810923—) 
Drill Cores 

Postburn study results for Hanna II, Phases 2 and 3 
underground coal gasification experiment, 7:20634 (CONF- 
810923—) 

Environmental Effects 

Chemical characterization of organic contaminants in 
groundwater near an underground coal gasification site, 
7:20796 (UCRL—86983) 

Field Tests 

ARCO's UCG program (Rocky Hill No. 1 and 2), 7:20637 

(CONF-810923—) 
it of Energy underground coal gasification program, 
7:20632 (CONF-810923—) 

Postburn study results for Hanna II, Phases 2 and 3 
underground coal gasification experiment, 7:20634 (CONF- 
810923—) 

Rawlins Test No. 1 cavity definition study (Rawlins 1979 
DOE-Gulf Test No. 1), 7:20635 (CONF-810923—) 

Status and test plan for the gasification of steeply dipping coal 
beds: Rawlins II, 7:20636 (CONF-810923—) 

Mathematical Models 

ARCO’s UCG program (Rocky Hill No. 1 and 2), 7:20637 
(CONF-810923—) 

DOE UCC program implementation, FY 1981, 7:20633 
(CONF-810923—) 

Planning 
Status and test plan for the gasification of steeply dipping coal 
beds: Rawlins II, 7:20636 (CONF-810923—) 
Research Programs 
t of Energy underground coal gasification program, 
7:20632 (CONF-810923—) 

DOE UCC program implementation, FY 1981, 7:20633 

(CONF-810923—) 
Site Selection 

ARCO’s UCG program (Rocky Hill No. 1 and 2), 7:20637 
(CONF-810923—) 

Issues associated with the potential development of 
underground coal gasification in Colorado, 7:20695 

Technology Assessment 

Issues associated with the potential development of 

underground coal gasification in Colorado, 7:20695 
Thermal Analysis 
Thermal analysis of in-situ conversion of coal, 7:20702 


INTERCONNECTED POWER SYSTEMS 
Dispersed Storage and Generation 


Well Logging 
Postbura study results for Hanna II, Phases 2 and 3 


coal gasification experiment, 7:20634 (CONF- 
810923—) 


IN-SITU RETORTING 
Gaseous Wastes 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

On-line measurement of trace elements in oil shale offgases by 
Zeeman atomic absorption spectroscopy, 7:20938 (LBL— 
11990) 

Waste Water 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

Identification of carboxylic acids in oil shale process waters, 
7:20948 (LBL—11990) 

Raw and spent shale for the treatment of oil shale process 
waters, 7:20950 (LBL—11990) 

Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 

INSOLATION 
Solar and heat transfer fundamentals, 7:21463 (NP—2902195) 
Bibliographies 
Insolation assessment activities at the Aerospace Corporation, 
7:21148 (STTFUA—81/11) 
Data 
Direct normal solar availability, 7:21149 (STTFUA—81/11) 
Data Acquisition 

Meteorological data: measurement techniques and solar 

components, 721151 (VKI-LS—1980-2-VOL-1) 
Data Analysis 
Meteorological data: treatment of radiation data, test reference 
year, 7:21152 (VKI-LS—1980-2-VOL-1) 
Information Systems 
Direct normal solar availability, 7:21149 (STTFUA—81/11) 
Mathematical Models 

Solar radiation data ts for the engineering analysis 

of solar thermal systems, 7:21147 (STTFUA—81/11) 
Measuring Instruments 

Solar profile intensity gauge (SPIG) for receiver tube 

subsystem optimization in concentrating collectors, 7:21512 
Resource Assessment 
Solar radiation data requirements for the engineering 
of solar thermal systems, 7:21147 (STTFUA—81/11) 
INSTANTONS 
Gauge Invariance 
Fate of 0, 7:23763 (DOE/ER/03285—39) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Biological Effects 

Growth of purified astrocytes in a chemically defined medium, 

7:23262 
INTEGRATED CIRCUITS 
Fabrication 

Details of the EE Research Division's ion-implantation system, 
which precisely implants any ion (up to osmium), 7:22874 
(UCRL—50025-81-1) 

Integrated-circuit technology is otratet for making precisely 
shaped parts, with dimensions in the micrometer range, 
7:22800 (UCRL—50025-81-1) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 

See ICES 

INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
Dispersed Storage and Generation 

Distribution system protection with dispersed storage and 

generation (DSG) devices, 7:21759 (CONF-811152—1) 





INTERFACES 
Photovoitaic Power Plants 


Photovoltaic Power Plants 
80 kWp solar photovoltaic plant for isolated areas and for 


integration in multisources energetic economies - designed 
by Cocsier Int. Consortium Italy (Progr. 17 I+-D), 7:21317 
Safety 
Distribution system protection with dispersed storage and 
generation (DSG) devices, 7:21759 (CONF-811152—1) 


Unified active and reactive power modulation of HVDC 
ission systems. Final report, 7:21762 (EPRI-EL— 
2101) 
T Assessment 
Distributed photovoltaic systems: utility interface issues and 
their present status, 7:21295 (DOE/ET/20356—3) 
INTERFACES 
Ton Beams 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Physical Radiation Effects 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
INTERFEROMETERS 
Cost 
Miniature interferometer transducer-an optical system 
description and cost analysis, 7:23030 (Y—2257) 


Diagrams 
Interferometer (Engineering Materials), 7:24001 (CAPE—2664) 
Helium-Neon Lasers 
Miniature interferometer transducer-an optical system 
description and cost analysis, 7:23030 (Y—2257) 


Miniature interferometer transducer-an optical system 
description and cost analysis, 7:23030 (Y—2257) 
INTERFERON 
Response Modifying Factors 
Approach to modification of the repair activity in eucaryotic 
cells by biological factors, 7:23458 
INTERMEDIATE BOSONS 
See also HIGGS BOSONS 
Particle Production 
Zeros in energy and angular distributions with real or virtual 
photons, 7:23790 
INTERMEDIATE MASS NUCLEI 
Neutron Reactions 
Excitation of collective states at inelastic neutron scattering in 
the 3p resonance range, 7:23825 (INIS-SU—44) 
Possible effect of one-pion exchange on radii of potential p- 
scattering of neutrons by nuclei, 7:23830 (INIS-SU—44) 
Spin dependence of a neutron strength function, 7:23832 (INIS- 
SU—44) 
Statistical properties of secondary gamma transition intensities 
ratio in neutron resonances, 7:23827 (INIS-SU—44) 
Systematics of averaged cross sections of neutron radiative 
capture, 7:23833 (INIS-SU—44) 
INTERMEDIATE STRUCTURE 


Configuration Interaction 
Theoretical calculations of conformational preferences in 
dinucleoside monophosphates Up~ U and Ap” A: significance 
of intramolecular base-backbone interaction, 7:23248 
Mathematical Models 
To the study of resonance structure of neutron-nucleus 
interaction by the direct calculation of the effective 
hamiltonian resolvent and by ing shifts and widths by 
the random matrix method, 7:23879 (INIS-SU—40) 
INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 


Rheological characterization of cementitious grouts used to 
dispose of intermediate-level radioactive waste by 
hydrofracturing at Oak Ridge National Laboratory, 7:21022 
(CONF-811122—40) 


Leaching of radionuclides from waste composites, 7:21079 
(NIRS-M—31) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
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GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 


Air Pollution Control 
Cyclic compression, combustion and expansion of a fuel and 
air mixture in a cylinder containing a catalyst, 7:22271 (PB— 
81-232480) 
Alcohol Fuels 
Alcohols as extenders and supplanters of petroleum in the 
transportation sector, 7:22284 
Automotive Fuels 
Theoretical and experimental investigations on the combustion 
of benzene-methanol mixed fuels by means of spectroscopical 
measuring methods, 7:22285 
Exhaust Gases 
Hydrogen-fueled automotive engine experimental testing to 
provide an initial design: data base, 7:22253 
Onboard hydrogen generation for hydrogen injection into 
internal combustion engines, 7:22252 
Performance characteristics of automotive engines in the 
United States. Third series - report No. 13: 1977 Chrysler 
318 cid (5.21), 2v. Interim report, 7:22241 (PB—81-233025) 
Fuel Consumption 
Performance characteristics of automotive engines in the 
United States. Third series - report No. 13: 1977 Chrysler 
318 cid (5.21), 2v. Interim report, 7:22241 (PB—81-233025) 
Fuel Economy 
Automotive powertrains: now and into the 1990s, 7:22255 
Hydrogen Fuels 
Hydrogen as an alternative automotive fuel, 7:22275 
Hydrogen-fueled automotive engine experimental testing to 
provide an initial design: data base, 7:22253 
Liquid-hydrogen automotive onboard storage and servicing 
system project: a progress report, 7:22277 
Onboard hydrogen generation for hydrogen injection into 
internal combustion engines, 7:22252 
Prepared discussion of hydrogen as an alternative automotive 
fuel, 7:22276 
Hydrogen Storage 
Liquid-hydrogen automotive onboard storage and servicing 
system project: a progress report, 7:22277 
Mechanical Transmissions 
Automotive powertrains: now and into the 1990s, 7:22255 
Performance 
Hydrogen-fueled automotive engine experimental testing to 
provide an initial design: data base, 7:22253 
Performance Testing 
Cyclic compression, combustion and expansion of a fuel and 
air mixture in a cylinder containing a catalyst, 7:22271 (PB— 
81-232480) 
Pollution Control Equipment 
Automotive powertrains: now and into the 1990s, 7:22255 
Waste Heat Utilization 
Alcohol distillation by internal-combustion engines. Final 
report, 7:21183 (DOE/AF/92002—1) 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL NUCLEAR DATA COMMITTEE 
International programme of atomic and molecular data for 
fusion, 7:23961 (IPPJ-AM—13) 
INTERSTELLAR SPACE 
Cosmochemistry 


Long chain carbon molecules in the interstellar medium, 
7:23598 
Microwave Radiation 
New detections of spectral lines in the frequency range 260-285 
GHz, 7:23592 
Molecules 
Long carbon chain molecules in the laboratory and in space, 
7:23599 
Long chain carbon molecules in the interstellar medium, 
7:23598 
Physical and dynamical conditions in interstellar clouds, 
7:23590 
INTERSTITIAL CELL STIM HORMONE 
See LH 
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INTERSTITIAL WATER 
Geochemistry 
Geochemistry of geopressured geothermal waters from the 
northern Gulf of Mexico basin, 7:21588 
INTOR TOKAMAK 
Poloidal Divertors 
Divertor concept for INTOR-J and its engineering feasibility, 
7:24037 (JAERI-M—8971) 
INVENTORIES 


Emissions and air resource management within forests, 7:23170 


Energy Efficiency 
Impact of advanced power semiconductor systems on utilities 
and industry. Final report, 7:22217 (EPRI-EM—2112) 
IODINE 
Chemical State 
Comments on the iodine literature, 7:21965 (EPRI-NSAC—14) 


Iodine literature survey, 7:21966 (EPRI-NSAC—14) 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
IODINE 127 TARGET 
Neutron Reactions 
Anomalies of gamma-ray intensities in spectra of neutron 
resonance capture, 7:23831 (INIS-SU—44) 
IODINE 129 
Activation Analysis 
Interference control in low-level '*°I analysis, 7:22628 (PNL- 
SA—9141) 
IODINE 131 
Radionuclide Kinetics 
Distribution of ***I in mice after single X irradiation with 0.21 
C/kg, 7:23377 
IODOURACILS 
Radiosensitivity Effects 
Photochemistry of 5-bromouracil and 5-iodouracil in DNA, 
7:23425 
ION BEAM TARGETS 
Research Programs 


Particle-beam fusion, progress report, January-June 1981, 
7:24063 (SAND—81-1459) 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also ARGON 40 BEAMS 
CARBON 12 BEAMS 
IRON 56 BEAMS 
NEON 20 BEAMS 
Beam Emittance 
Emittance limitations in heavy ion fusion. Pt. 6. Optics of 
intense beams, 7:22934 
Beam Neutralization 
Pulselac program: Space charge neutralized ion beams for 
inertial fusion applications, 7:22935 
Excitation 
Time-resolved spectroscopy of ions using CW laser excitation, 
7:23678 (CONF-801111—57) 
Fluorescence Spectroscopy 
Time-resolved py of ions using CW laser excitation, 
7:23678 (CONF-801111—57) 
Focusing 
Problems in the focusing of intense heavy ion beams, 7:22909 
ION BLOCKING 
See ION CHANNELING 
ION CHANNELING 
Range 
Penetration profiles of particles injected into the crystal under 
channeling conditions, 7:23907 (KFTI—80-44) 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
X-Ray Spectra 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 


Methods 
Liquid fossil fuel technology. Quarterly technical progress 
report, April-June 1981, 7:20847 (DOE/BETC/QPR—81/2) 
ION EXCHANGE CHROMATOGRAPHY 
Survey of organic acid eluents for anion chromatography, 
7:22622 (IS-T—969) 
ION EXCHANGE MATERIALS 
Biochemical Reaction Kinetics 
Effect of membrane potential on Na* -dependent sugar 
transport by ATP-depleted intestinal cells, 7:23239 
ION IMPLANTATION 
Annealing 
Divacancy annealing in crystalline silicon using e-beam and 
pulsed ruby laser excitation, 7:22548 (SAND—81-2523C) 
Meetings 
INTERNEPCON '80. Proceedings of the technical 
programme, 7:22571 
ION SELECTIVE ELECTRODE ANALYSIS 
Electrodes 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
ION SOURCES 
NICE project at IPP, 7:24019 (IPPJ-AM—13) 
ION-ATOM COLLISIONS 
Charge 


ION EXCHANGE 
Measuring 


Exchange 
Application of binary encounter approach to calculation of 
total cross-sections of charge transfer and impact ionisation 
in ion-atom collisions, 7:23694 
Ion-atom collisions. Final 1 September 1979-30 
November 1980, 7:23675 (AD-A—093978) 
Inner-Shell Ionization 
Ion-atom collisions. Final report 1 September 1979-30 
November 1980, 7:23675 (AD-A—093978) 
Tonization 
Atomic collisions in fusion plasmas involving multiply charged 
ions, 7:23680 (IPPJ-AM—13) 
IONIC CRYSTALS 
Electron Density 
Positron annihilation in ionic salts, 7:22583 
Neutron Diffraction 
Neutron scattering on ionic crystal lattice defects, 7:22577 
Positronium 
Effect of phonons on the width of positronium peak on the 
angular correlation curve for alkali halide, 7:23719 
ION-ION COLLISIONS 
Tonization 
Atomic collisions in fusion plasmas involving multiply charged 
ions, 7:23680 (IPPJ-AM—13) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 


Ionization chamber (Patent), 7:22986 
Performance 
Ionization chambers, 7:22988 
Vocational education training in environmental health sciences: 
using ionizing radiation detectors, module 11, 7:22984 (PB— 
81-249419) 
IONIZING RADIATIONS 
Biological Radiation Effects 
Effects of low levels of radiation on humans, 7:23352 (CONF- 
811155—1) 
Risk Assessment 
Responses to the low-level-radiation controversy, 7:23350 
(BNL—30274) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
See also E REGION 
F REGION 
Atmosphere explorer observations of atmospheric waves in the 
ionosphere, 7:23660 





Need for a V.H.F. radio beacon on the Australian Satellite, 
7:23650 
Solar indices for ionospheric studies, 7:23627 


The ionospheric response to solar flares. i. effects of 
tions of solar flare euv fluxes. Memorandum 
report, 7:23630 (AD-A—093745) 
Electric Currents 
27-Day recurrence of solar radio flux and ionospheric dynamo 
currents, 7:23671 
Electron Density 
uir probe measurements on board electrodynamics 
Explorer-B, 7:23652 
Total electron content observations during the February 26, 
1979 total solar eclipse over North America, 7:23659 
Electron Temperature 
uir measurements on board electrodynamics 
Explorer-B, 7:23652 
Electrons 
Real time processing of the total electron content of the 


ionosphere, 7:23668 
Storms 
Study of magnetic storms during 1978, 7:23646 
Pulsations 
Investigation of ionospheric inhomogeneities, 7:23658 
Scintillations 


Observations of ionospheric scintillations using broad-band 
solar radio bursts as sources, 7:23651 
IONOSPHERIC STORMS 
See also TRAVELLING IONOSPHERIC DISTURBANCE 


Computerized Simulation 
Computer-simulation movie of ionospheric electric fields and 
currents for a magnetospheric substorm life cycle. Technical 
note, 7:23636 (PB—81-233215) 
IOWA 
Energy Conservation 
Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Solar Energy 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
IRIDIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Isotope Ratio 
Possible chrondritic nature of the Danish Cretaceous-Tertiary 
boundary, 7:23545 (LBL—11990) 
IRIDIUM COMPLEXES 
Chemical Reaction Kinetics 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
IRISH SEA 
Estuaries 
Americium in intertidal sediments from the coastal environs of 
Windscale, 7:23206 
IRON 


FERRITE 
IRON-ALPHA 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Catalytic Effects 
= of hydrogasification of coke with Fe, Co and Ni, 
:20708 


Catalysts and relations of selectivity for Fischer-Tropsch 
synthesis. Final report, 7:20629 (BMFT-FB-T—80-124) 

Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals - simulation by means of model 
substances and attempt of interpretation, 7:21128 

Evaluations 


Comparative E 
Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 


Deformation mechanism maps for pure iron, corrosion resistant 
austenitic steels and a low-alloy carbon steel, 7:22374 
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Deformation 
Deformation mechanism maps for pure iron, corrosion resistant 
austenitic steels and a low-alloy carbon steel, 7:22374 
Electronic Structure 
Positron annihilation studies of the electronic structure of bec 
Fe, 7:22410 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Neutron Spectra 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Neutron Transport 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Phase Transformations 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
Physical Radiation Effects 
Defect studies in iron by positrons, 7:22430 
Study of recovery of irradiated iron by positron annihilation, 
7:22416 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Vacancies 
Defect studies in iron by positrons, 7:22430 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
X-Ray Fluorescence 
Use of polarized x-rays for improved detection limits in energy 
dispersive x-ray spectrometry, 7:22631 (UCRL—85836- 
Rev.1 


IRON 54 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
IRON 55 
Accumulation 
Uptake of **Fe from contaminated sediments by the 
polychaete Nereis diversicolor, 7:23209 
Monitoring 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Uptake 
Uptake of **Fe from contaminated sediments by the 
polychaete Nereis diversicolor, 7:23209 
IRON 56 BEAMS 
Energy Losses 
Deposited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 
IRON 58 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
IRON ALLOYS 
See also IRON BASE ALLOYS 


Cracking of 49Fe-49Co-2V alloy during machining, 7:22292 
(BDX—613-2716) 
Carbon Additions 
Importance of ternary terms in the representation of the 
thermodynamics of carbon dissolved in austenitic Fe-Ni 
alloys, 7:22393 
Electron-Positron Collisions 
Positron annihilation in glassy alloys, 7:22579 
Energy-Level Density 
Positron annihilation study of Cr-Fe and V-Fe alloys, 7:22411 
Grain Boundaries 
Grain boundary migration in iron during zincification, 7:22354 
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Electron microscopic study of hydrogen dissolution in FeTi, 
7:21110 


Machining 
Cracking of 49Fe-49Co-2V alloy during machining, 7:22292 
(BDX—613-2716) 


Properties 
Electron microscopy of Co/Fe/B/Si amorphous alloys, 
7:22366 
Magnetostriction 
Magnetostrictive properties of rare earth-iron laves phase 
materials prepared by powder metallurgy techniques, 
7:22370 
Microstructure 
Interface formation during spinodal decomposition, 7:22364 
Production of heterogeneous microstructures using 
recrystallization, 7:22375 
Order-Disorder Transformations 
Investigation of order-disorder in nickel-iron alloys by positron 
angular correlation, 7:22413 
Phase Studies 
Investigations in the ternary system Be-Cu-Fe, 7:22358 
Physical Radiation Effects 
Radiation-induced ordering in iron-nickel alloys, 7:22320 
(INIS-SU—61) 
Structural relaxation in FesoNisoBao by means of neutron 
irradiation, 7:22363 


Production of heterogeneous microstructures using 
recrystallization, 7:22375 
IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
STEELS 


Dispersion Hardening 
Oxide-dispersion hardened, mechanically alloyed materials for 
high-temperature application, 7:22355 


Some characteristics of the selective dissolution of iron and 
nickel alloys (Fe-28Cr; 70 Ni-28Mo), 7:22353 (NRC/CNR- 
TT—1990) 

Ductility 
Use of a boron addition to prevent intergranular embrittlement 
in Fe-12Mn, 7:22368 
Muons Plus 
Muon diffusion and location in iron alloys, 7:22435 
Tensile Properties 

Oxide-dispersion hardened, mechanically alloyed materials for 

high-temperature application, 7:22355 
IRON CHLORIDES 


Chemisorption 
Mechanistic studies to determine catalytic sites in intercalated 
graphite ferric chloride, 7:22668 
Structural Chemical Analysis 
Application of energy-dispersive X-ray diffraction to kinetic 
investigations in the system graphite-FeCls, 7:22667 
IRON COMPLEXES 
See also FERROCENE 
Effects 
Chain-length control in the conversion of syngas over carbonyl 
compounds archored into a zeolite matrix, 7:20705 
Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Importance of reactions of oxygen bases with metal carbonyl 
derivatives in catalysis: homogeneous catalysis of the water 
gas shift reaction, 7:22704 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Reactions of (eta~C;sHs):NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Chemical Reaction Kinetics 
Formation of hydrocarbons by hydridic reduction of carbon 
monoxide on Cp2Fe.(CO),, 7:22713 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 


Comparative Evaluations 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Reactions of (eta~-CsHs)z2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 


Compounds 
Aspects of homogeneous carbon monoxide fixation: selective 
conversion of carbonyl ligands on (etas~CsHs)Fe(CO)s* t Ca 
organic compounds, 7:20706 
IRON COMPOUNDS 
See also FERRITES 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
Chemical Reactions 
Mechanistic chemistry 
7:22650 (IS-T—954) 
IRON HYDRIDES 


of some transition-metal complexes, 


Electron microscopic study of hydrogen dissolution in FeTi, 
7:21110 
Phase Studies 
Electron microscopic study of hydrogen dissolution in FeTi, 
7:21110 
IRON IONS 
Electron-Ion Collisions 
Atomic processes in plasmas, 7:23681 (IPPJ-AM—13) 
IRON OXIDES 
See also MAGNETITE 
Chemical Reactions 
Reaction interface in reduction, 7:23933 
Grain Boundaries 
Amorphous grain bo’ phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics, 7:22473 
Hyperfine Structure 
Low temperature Moessbauer study of Znsub(x)Fesub(3- 
x)Osub(4) system, 7:22578 
Magnetic Susceptibility 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics, 7:22473 
Structural Chemical Analysis 
Low temperature Moessbauer study of Znsub(x)Fesub(3- 
x)Osub(4) system, 7:22578 
IRON-ALPHA 
Vacancies 
Investigation of vacancies in high-purity alpha-iron by means 
of positron annihilation, 7:22417 
IRON-NICKEL BATTERIES 
Performance Testing 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—81-5) 
Research Programs 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—81-5) 
IRRADIATION PLANTS 
Design 


Technical and exploitation parameters of experimental gamma 
plants, 7:22788 (INIS-SU—52) 


Dosimetry 
Study of dose fields of irradiation gamma plants using DRG2- 
03 device, 7:22789 (INIS-SU—S52) 
IRT-2000 MOSCOW REACTOR 
In Core Instruments 
Calorimeter for in core measurements, 7:21947 (INIS-SU—39) 


testing under irradiation in a wide 
temperature range, 7:21946 (INIS-SU—4) 
Reactor Instrumentation 
Machine for microspecimens testing under irradiation in a wide 
temperature range, 7:21946 (INIS-SU—4) 





Strain Gages 
Machine for testing under irradiation in a wide 
temperature range, 7:21946 (INIS-SU—4) 
ISABELLE STORAGE RINGS 
Availability 
Machine availability vs magnet reliability, 7:22912 (BNL— 
30232-) 
Dose Rates 
Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 7:22941 
Electron-Proton Interactions 
Impact of the e-p option on ISABELLE experimental areas, 
7:22913 (BNL—30241) 


Reliability 
— availability vs magnet reliability, 7:22912 (BNL— 
2-) 


Pathology 
Role of the blood platelet in the pathogenesis and 
complications of experimental myocardial ischemia, 7:23326 
ISOENZYMES 
Biochemical Reaction Kinetics 
Effects of free magnesium and alkali ions on the conformation 
and glucose-binding strength of yeast hexokinase isozymes, 
7:23237 
Structural Chemical Analysis 
Effects of free magnesium and alkali ions on the conformation 
strength of yeast hexokinase isozymes, 


Accuracy 
Errors in K-Ar age determination, 7:23526 
Carbon 14 
W.F. Libby and the development of radiocarbon dating, 
7:23521 
ISOTOPE RATIO 
Mass Spectroscopy 
Acquisition and performance evaluation of a quadrupole mass 
spectrometer in a mobile laboratory, 7:21090 (ORNL/TM— 


8027) 
ISOTOPE SEPARATION PLANTS 
See also HEAVY WATER PLANTS 


Overview of enrichment plant safeguards, 7:21088 (K/OA— 
5074) 
ISX TOKAMAK 
Bundle Divertors 
Bundle divertor magnetics for ISX-B, ETF and reactors, 
7:24031 (JAERI-M—8971) 
Research Programs 
- —" impurity study program, 7:23967 (JAERI-M—8971) 
Geothermal Energy 
it of geothermal energy for electricity generation 
in Italy, 7:21543 (EPRI-AP—2098) 
Reactors 


Review of the Italian fast reactor programme, 7:21878 
(IWGFR—37/2) 
Tus 


See TOTAL ENERGY SYSTEMS 


JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
See PUBLIC BUILDINGS 
PROJECT 


The nature of individual radioactive particles. i. Surface and 
underground ABD particles from Operation Jangle, 7:23046 
(AD—828637) 
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JAPAN 
Aerosol Monitoring 
Measurement of particulate airpollutants, 7:23086 (EPRI-CS— 
2145-SR) 
Coal Liquefaction Plants 
Foreign coal liquefaction technology survey and assessment, 
7:20691 
Energy Policy 
Politics of alternative energy R and D in Japan, 7:22081 
(MIT—81-004WP) 
Energy Sources 
Politics of alternative energy R and D in Japan, 7:22081 
(MIT—81-004WP) 
Fossil-Fuel Power Plants 
Present status on flue gas clean-up technologies for coal fired 
boilers in Japan, 7:20766 (EPRI-CS—2145-SR) 
Geothermal Energy 
Geothermal energy in Japan, 7:21545 (EPRI-AP—2098) 
~ separ power development, 7:21544 (EPRI-AP— 
Geothermal Power Plants 
Japan's geothermal power development, 7:21544 (EPRI-AP— 
2098) 
LMFBR Type Reactors 
Review of fast reactor programme in Japan, 7:21879 
(IWGFR—37/2) 
Radioactive Waste Disposal 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
Radioactive Waste Processing 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
Reference Man 
Transfer of radioactive substances to the human body, 7:23157 
(NIRS-M—31) 
Solar Energy 


Japanese experience 
(PNL—3718) 
JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JEJUNUM 
See SMALL INTESTINE 
JET ENGINE FUELS 
Oxidation 
Free radical reactions related to fuel research, 7:20757 
JFT-2 TOKAMAK 
Getters 
Titanium wall experiments on JFT-2, 7:24021 
(JAERI-M—8971) 
Impurities 
Titanium gettered wall experiments on JFT-2, 7:24021 
(JAERI-M—8971) 
JFT-2A TOKAMAK 
Divertors 
Poloidal divertor experiment in DIVA/JFT-2a, 7:24018 
(IPPJ—438) 


Impurities 
DIVA experiments, (2), 7:23969 (JAERI-M—8971) 
STELLARATOR 


Control Systems 
Feedback control of plasma position in JIPP T-II, 7:24017 
(IPPJ—438) 


Impurity experiments on JIPP T-II, 7:23965 (JAERI-M—8971) 
Plasma 
Plasma diagnostics on JIPP T-II stellarator/tokamak, 7:23953 
(IPPJ—438) 
Plasma diagnostics on JIPP T-II tokamak, 7:23963 (IPPJ- 
AM—13) 
JT-60 REACTORS 
First Wall 
JT-60 first wall development program, 7:24041 (JAERI-M— 
8971) 
Plasma Diagnostics 
Status of JT-60 diagnostics, 7:23949 (IPPJ—438) 


with government incentives, 7:21162 
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JUNCTION DIODES 
Physical Radiation 


Effects 
Irradiation of p-n junctions with a small sensitive volume in *. 
a nuclear reactor, 7:23010 (INIS-SU—39) 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 


Divertors 
Evaluation of mechanical divertors, 7:24038 (JAERI-M—8971) 


K 


Reacti 
reactors, 7:21951 (DPSPU—81-30-6) 
Cores 


Reactor 
Reactivity in heavy water moderated production 
reactors, 7:21951 (DPSPU—81-30-6) 

KALKAR POWER REACTOR 

See SNR-1 REACTOR 
KANSAI-1 REACTOR 

See MIHAMA-1 REACTOR 
KANSAS 


Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Gradients 


Geothermal evaluation of Kansas: preliminary results, 7:21570 
(DOE/ID/12079—39) 
Resources 


Geothermal 
Aspects of low temperature geothermal resource assessment 
with examples from Kansas and Oregon, 7:21530 
(DOE/ID/12079—39) 
Heat Flow 
Geothermal evaluation of Kansas: preliminary results, 7:21570 
(DOE/ID/12079—39) 
Solar Energy 
Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
KAONS NEUTRAL 
Vacuum States 
Evidence for SU(3) (flavor) symmetry of the vacuum (<anti 
88> ax < anti dd>), 7:23786 (NUB—2475) 
KAONS PLUS 


Leptonic Decay 
An experimental limit on the decay k(+) yields mu(+) nu(e), 
7:23740 (PB—81-230120) 
KEK SYNCHROTRON 
Synchrotron 


Radiation 
Synchrotron light beam and a synchrotron light experiment 
facility, 7:22927 (KEK—79-34) 


See SEAWEEDS 
KENTUCKY 
Small-Scale Hydroelectric Power Plants 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
Surface Mining 
Environmental control technology survey of selected US strip 
mining sites. Volume 2C: Eastern Kentucky. Water quality 
i and overburden i of Eastern Kentucky 
study sites, 7:20788 (ANL/EMR—2-Vol.2C) 


in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 

Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 


KEROGEN 


Chemical Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 
KEROSENE 
Carbonization 
Effect of oxidation on carbonization, 7:20716 
Physical Properties 
Emergency transportaton fuels: properties and performance, 


KETONES 

Chemical Reaction Kinetics 

Neutral thermochemistry from ionic reactions, 7:22716 
Photochemical Reactions 


yoy 


under 
pressure. Stage 1. Period covered: July 1, 1977-July 31, 1978, 
7:22729 (BF-R—63,430-1) 


Thermodynamic Properties 
Neutral thermochemistry from ionic reactions, 7:22716 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS 


Pathological Changes 
Nephrotoxicity of nickel carbonyl in rats, 7:23462 


Side effects and sequelae after radiotherapy of malignant 
kidney tumors, 7:23302 
KINASES (PHOSPH' 
See PHOSPHOTRANSFERASES 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS-TOTZEK PROCESS 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 


Atom-Molecule Collisions 
Collisional dissociation of dimers by monomers in rare gases, 
7:23688 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
KRYPTON 85 
Radioactive Waste Storage 
Technologies for the treatment and safeguarding of radioactive 
waste and spent AVR fuel elements under the aspect of 
safety, 7:21047 (Juel-Conf—30) 
KRYPTON IONS 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 


L 


LABELLED COMPOUNDS 
See also TRITIUM COMPOUNDS 


Radiochemicals, 7:22756 


Progress report of DOE Contract No. DE-AS05-80EV 10363, 
March 1, 1981-February 28, 1982, 7:22751 
(DOE/EV/10363—2) 

LABORATORY ANIMALS 
Immunity 

Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—81/2) 








LABORATORY EQUIPMENT 
Acidification 


LABORATORY EQUIPMENT 
See also MANIPULATORS 
SAMPLERS 


VACUUM PUMPS 
Mobile laboratory: results from the first year, 7:21642 (EPRI- 
AP—2098) 
LAKES 
Acidification 
Ecological effects of acid precipitation on primary producers, 
7:23184 (BNL—30395) 


Annual productivity and phytoplankton changes between 1969 
and 1974 in Gull Lake, Michigan, 7:23180 
LAMBS 
See SHEEP 
LAMELLAE 
Particle Mobility 
Motion of particles adhering to the leading lamella of crawling 
cells, 7:23264 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
Accelerator Facilities 
Nuclear structure at intermediate energies. Progress report, 
April 1, 1981-March 31, 1982, 7:23736 (DOE/ER/40032.—1) 
Multiwire Proportional Chambers 
Nuclear structure at intermediate energies. Progress report, 
April 1, 1981-March 31, 1982, 7:23736 (DOE/ER/40032-—1) 
Polarized Beams 
Polarization research and facilities at LAMPF, 7:22932 (LA- 
UR—81-3401) 
Polarized Targets 
Polarization research and facilities at LAMPF, 7:22932 (LA- 
UR—81-3401) 
Research Programs 
Nuclear structure studies using the high resolution 
spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 7:23792 
(DOE/ER/10638—2) 
LAND TRANSPORT 
See also ROAD TRANSPORT 
Demand Factors 
Future demand for transport by road, 7:22200 
Forecasting 
Future demand for transport by road, 7:22200 
LAND USE 
Information 
Energy: planning tools library, 7:22152 (NP—2901475) 
Planning 
Energy: planning tools library, 7:22152 (NP—2901475) 
LANDFILLS 
See SANITARY LANDFILLS 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
ES 
See RARE EARTHS 
LANTHANUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
LANTHANUM HYDRIDES 
Crystal Structure 
Positron studies of metal hydrides, 7:22514 
LAPLACE TRANSFORMATION 
Numerical Solution 
Inverse of a Laplace transform and its numerical evaluation, 
7:24122 (SAND—81-2470) 
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LARVAE 


Schistosoma bovis, S. intercalatum and S. haematobium: 
methods for in vivo radiolabelling of cercariae with 
radioselenium, 7:23227 

LASER FUSION REACTORS 
See also HYLIFE CONVERTER 
Design 

Westinghouse ICF power plant design, 7:24073 (WFPS- 

TME—81-016) 
LASER IMPLOSIONS 
Simulation 

Improvements to the equation of state in the Medusa laser 

compression simulation, 7:24091 (CONF-7909237—) 
Equations of State 

Improvements to the equation of state in the Medusa laser 

compression simulation, 7:24091 (CONF-7909237—) 
Scaling Laws 

Wavelength scaling for reactor-size laser fusion targets, 7:24058 

(NRL-MR—4623) 
Shock Waves 

Ultrahigh pressure laser-driven shock wave experiments, 

7:24071 (UCRL—86697) 
X-Ray Spectra 

Time resolved x-ray shadowgraphy of laser driven ablative 
implosions, 7:24092 

X-ray diagnosis of the interaction of 0.53 ym radiation with 
layered targets at 5 x 10'* W cm™%, 7:24094 

LASER MIRRORS 

ANTARES project: structural analysis of salt windows and 
diamond-turned mirrors. Final report, 7:24045 (LA-UR—81- 
3501) 

Polishing 

Silicon carbide mirrors for high power applications, 7:22535 

(BNL—30341) 
Reflectivity 

Silicon carbide mirrors for high power applications, 7:22535 
(BNL—30341) 

LASER RADIATION 
Dose-Response Relationships 

Autoradiographic study of cell proliferation of Ehrlich ascites 

tumor following impulse laser irradiation, 7:23506 
LASER SPECTROSCOPY 

Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 

Research Programs 

Applied physics and laser spectroscopy research, 7:22624 

(LBL—11990) 
LASER TARGETS 
Electron Microscopy 

Improving sectioning yield in fragile microsamples using 

sandwich techniques, 7:21094 (UCRL—85588) 
Fabrication 

Use of molecular beams to support microspheres during plasma 

coating, 7:24074 
Laser 

Wavelength scaling for reactor-size laser fusion targets, 7:24058 

(NRL-MR—4623) 
Materials Handling 

Improving sectioning yield in fragile microsamples using 

sandwich techniques, 7:21094 (UCRL—85588) 
Vapor Deposited Coatings 

Use of molecular beams to support microspheres during plasma 

coating, 7:24074 
LASER WELDING 

Comparison of laser welds in two stainless steels, 7:22342 

(Y/DV—180) 
LASER-PRODUCED PLASMA 
Emission Spectra 

Parametric study of fast electron preheat in laser plasma 
interactions, 7:24093 

Time resolved spectroscopy from laser produced plasmas, 
7:24096 
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Hard X Radiation 
Hard—x-ray measurements of 10.6-ym laser-irradiated targets, 
7:23979 
Plasma Diagnostics 
Experimental studies of ion charge ion flux in streaming 
plasmas. Final report 1 Oct 79-31 Dec 80, 7:23942 (AD-A— 
102172/4) 
Parametric study of fast electron preheat in laser plasma 
interactions, 7:24093 
Temperature diagnostics of streaming plasmas produced by 
lasers, 7:24013 (INIS-mf—6693) 
Resonance Absorption 
Laser-plasma interactions, 7:24095 
Streak Photography 
Soft x-ray streak camera (Engineering Materials), 7:24000 
(CAPE—2708) 
X-Ray Spectra 
Soft x-ray streak camera (Engineering Materials), 7:24000 
(CAPE—2708) 


Meetings 

Laser advances and applications, 7:22835 

Optical Properties 

System optical quality users guide. Part 1. Final report Jan-Jun 
80, 7:22825 (AD-A—103284/6) 

System optical quality users guide. Part 2. Final report Jan-Jun 
80, 7:22826 (AD-A—103285/3) 

System optical quality users guide. Part 3. Final report Jan-Jun 
80, 7:22827 (AD-A—103286/1) 


X-ray lasers, 7:22846 
Reviews 


Lasers for plasma research, 7:24090 

New lasers and new laser measurement systems, 7:22836 
X Radiation 
X-ray lasers, 7:22846 


(Los Alamos Scientific Laboratory.) 
Radioactive Waste 
Geohydrology of Bandelier Tuff, 7:23151 (LA—8962-MS) 
Radioactive Waste Facilities 
Digital sequential solid-state relay tester, 7:23026 (LA—9008- 
MS) 
LATENT HEAT STORAGE 
Comparative Evaluations 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 
Mathematical Models 
Two-dimensional model for thermal energy storage in a phase- 
changing material interacting with a heat-carrying fluid, 
7:21994 (CONF-811101—17) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 


Phase transitions in U(N) lattice gauge theory in four 
dimensions, 7:23755 
Phase Transformations 
Phase transitions in U(N) lattice gauge theory in four 
dimensions, 7:23755 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE BERKELEY LABORATORY 
Research Programs 
Oil shale research, 7:20945 (LBL—11990) 
LAWRENCE LIVERMORE LABORATORY 
Nuclear Engineering 
NESD strategic plan, 7:23064 (UCID—19250) 
LAYERS 
Radiation Streaming 
Gamma-quantum channeling in laminated structures, 7:23906 
(INIS-SU—61) 


LEACHING 
Mathematical Models 
Mathematical model for leaching of organic carbon from in- 
situ retorted oil shale, 7:20956 (LBL—11990) 
LEAD 


Absorption Spectroscopy 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Activation Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Biological Accumulation 
in neutron activation analysis in 


Dosimetric considerations 
vivo, 7:23351 (BNL—30393) 
Concentration 


Background levels of trace elements in forest ecosystems, 

7:23136 
Emission 

Hydrogeochemical and stream sediment reconnaissance basic 

prov Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
Fluorescence Spectroscopy 

Analytical methods for trace elements in oil shale and retorting 

products, 7:20939 (LBL—11990) 
Ton Collisions 

L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 

Projectile charge state dependence of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 

Isotope Ratio 

U-Pb systematics in Allende and a possible explanation of 
apparent excess radiogenic lead in chondritic meteorites, 
7:23530 

Mass Spectroscopy 

Isotopic determination of lead by secondary ion mass 
spectrometry. Interim report, 7:22598 (AD-A—093759) 

Metabolism 

Bone lead mobilization in lactating mice and lead transfer to 
suckling offspring, 7:23498 

Effect of dose on lead retention and distribution in suckling 
and adult female mice, 7:23470 

Monitoring 

Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 

Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 

Neutron Spectra 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
Neutron Transport 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
Partition 

Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 

situ oil shale retorting, 7:20937 (LBL—11990) 
Proton Reactions 

Angular and depth dependent neutron yields and spectra from 
590 MeV (p,n) reactions in thick lead targets, 7:23844 (INIS- 
SU—40) 

Root Absorption 

Plant uptake of toxic metals present in drilling fluids, 7:23438 

(CONF-800172—(Vol.1)) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Solvent Properties 
Solid solubility of Au in Pb, 7:22388 
Toxicity 
Conceptual issues in the assessment of lead toxicity, 7:23493 
Lead-induced crop dysfunction in the pigeon, 7:23472 





LEAD 208 TARGET 
Voltametry 


Voltametry 
Microprocessor controlled anodic stripping voltameter for 
trace metals analysis in water, 7:22625 (LBL—11990) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
LEAD 208 TARGET 
Neutron Reactions 
1 keV resolution measurements of osub(t) for Pb** in the 
neutron energy range 1.5-2.0 MeV, 7:23843 (INIS-SU—40) 
Differences of dynamical deformation parameters in inelastic 
proton and neutron scattering, 7:23822 (INIS-SU—40) 
Optical-model description of the low-energy neutron 
interaction with spherical nuclei, 7:23870 (INIS-SU—40) 
Resonances of the spherical nucleus form, 7:23812 (INIS-SU— 
40) 
Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 
Proton Reactions 
Differences of dynamical deformation parameters in inelastic 
proton and neutron scattering, 7:23822 (INIS-SU—40) 
LEAD 210 
Biological Accumulation 
Chelation therapy and the tissue distribution and excretion of 
lead in mice, 7:23501 
Radiochemical Analysis 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 
Tissue Distribution 
Chelation therapy and the tissue distribution and excretion of 
lead in mice, 7:23501 
LEAD ALLOYS 
Physical Radiation Effects 
Damage analysis and fundamental studies. Quarterly progress 
report, April-June 1981, 7:24006 (DOE/ER—0046/6) 
Positrons 
Influence of precipitation in Pb-Sn alloy on positron 
annihilation, 7:22454 
Solidification 
i dendrite spacing of lead dendrites in Pb-Sn and Pb-Au 
alloys, 7:22365 
LEAD COMPOUNDS 
Biological Accumulation 
Chelation therapy and the tissue distribution and excretion of 
lead in mice, 7:23501 
Tissue Distribution 
Chelation therapy and the tissue distribution and excretion of 
lead in mice, 7:23501 
LEAD IONS 
Ton-Atom Collisions 
Selective electron capture into slow highly ionized recoil 
atoms produced in heavy ion-atom collisions, 7:23698 
LEAD METHOD 
See ISOTOPE DATING 
LEAD OXIDES 
Grain Boundaries 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe.2O, and ferroelectric PZT ceramics, 7:22473 


Susceptibility 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics, 7:22473 
LEAD SULFIDES 
Ton Selective Electrode Analysis 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
Surface Properties 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
LEAD-ACID BATTERIES 
Design 
—— of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—31-5) 
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Performance Testing 

Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—81-5) 

Research Programs 
ee of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—81-5) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAK DETECTORS 
Calibration 

Calibration procedures for standard gas leaks, 7:23016 (GEPP- 

TIS—601) 
LEASES 
Environmental Impact Statements 

Final Environmental Impact Statement. Proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore southern 
California: OCS sale No. 68. Volume 1, 7:20878 (BLM-YN- 
ES—81-002-1792) 

Proposed 1977 Outer Continental Shelf Oil and Gas Lease 
Sale, Gulf of Mexico. OCS sale No. 47: draft environmental 
impact statement. Volume 1, 7:20884 (PB—81-241085) 

Proposed 1976 Outer Continental Shelf Oil and Gas General 
Leae Sale, Gulf of Mexico. OCS sale No. 41: draft 
environmental statement. Volume 2, 7:20885 (PB—81- 
241101) 

Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:20882 
(NP—2901385) 

Royalties 

Oil and gas royalty collections: longstanding problems costing 

millions, 7:20870 (AFMD—82-6) 
LEASING 
Recommendations 

How Interior should handle congressionally authorized Federal 

coal lease exchanges, 7:20826 (EMD—81-87) 
LEAST SQUARE FIT 
Numerical Solution 

Comparison of some methods for solving sparse linear least 

squares problems, 7:24115 (ORNL/CSD—87) 
Orthogonal Transformations 

Least squares adjustment of large-scale geodetic networks by 

orthogonal decomposition, 7:23941 (ORNL/CSD—88) 
LEAVES 
Chemical Analysis 

Use of polarized x-rays for improved detection limits in energy 
dispersive x-ray spectrometry, 7:22631 (UCRL—85836- 
Rev.1) 

Photosensitivity 

Separation of cell enlargement and division in bean leaves, 

7:23337 
Sensitivity 

Effects of SO2 on components of leaf resistance to gas 
exchange, 7:23500 

is 


Molecular Structure 
Study of a phase transition in dipalmitoy] lecithin membranes 
by positron annihilation, 7:23432 
LEGUMINOSAE 
See also ALFALFA 
MUNGBEANS 
PHASEOLUS 
VICIA 


Mutations 

Adaptability studies with mungbean (Vigna radiata) to identify 
suitable genotypes for summer cultivation in Bangladesh, 
7:23360 (IAEA-TECDOC—234) 

Development of new plant types in chickpea for high yields 
through mutation breeding, 7:23356 (LIAEA-TECDOC—234) 

Improvement of plant architecture in chickpea and mungbean, 
7:23357 (IAEA-TECDOC—234) 

Improvement of mungbean by X-ray irradiation, 7:23362 
(IAEA-TECDOC—234) 

Mutation ing programme in grain legumes in Kenya, 
7:23365 (IAEA-TECDOC—234) 
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Soybean mutation breeding programme in Malaysia, 7:23355 
(AEA-TECDOC—234) 

Use of induced mutations for improving resistance against 
Ascochyta blight in chickpea (Cicer arientinum) and yellow 
mosaic virus in mungbean (Vigna radiata), 7:23358 ([AEA- 
TECDOC—234) 

Utilization of fast neutrons and gamma rays for soybean 
improvement, 7:23354 (IAEA-TECDOC—234) 

Varietal improvement of pulse crops by the use of nuclear 
techniques, 7:23359 IAEA-TECDOC—234) 

Varietal improvement of mungbean and blackgram through 
mutation breeding in Thailand, 7:23361 (AEA-TECDOC— 
234) 

Nitrogen Fixation 

Use of **N in following organic matter turnover, with specific 
reference to rotation systems, 7:23345 

Plant Breeding 
Adaptability studies with mungbean (Vigna radiata) to identify 

suitable genotypes for summer cultivation in Bangladesh, 
7:23360 (IAEA-TECDOC—234) 

Development of new plant types in chickpea for high yields 
through mutation breeding, 7:23356 (IAEA-TECDOC—234) 

Improvement of plant architecture in chickpea and mungbean, 
7:23357 (AEA-TECDOC—234) 

Mutation breeding programme in grain legumes in Kenya, 
7:23365 (IAEA-TECDOC—234) 

Soybean mutation breeding programme in Malaysia, 7:23355 
(IAEA-TECDOC—234) 

Use of induced mutations for improving resistance against 
Ascochyta blight in chickpea (Cicer arientinum) and yellow 
mosaic virus in mungbean (Vigna radiata), 7:23358 (IAEA- 
TECDOC—234) 

Utilization of fast neutrons and gamma rays for soybean 
improvement, 7:23354 (IAEA-TECDOC—234) 

Varietal improvement of pulse crops by the use of nuclear 
techniques, 7:23359 (IAEA-TECDOC—234) 

Varietal improvement of mungbean and blackgram through 
mutation breeding in Thailand, 7:2336i (AEA-TECDOC— 


See CRYSTALLINE LENS 
LEPTON-NUCLEON INTERACTIONS 
See also NEUTRINO-NUCLEON INTERACTIONS 
Multiple Production 
Hadron production in lepton-nucleon scattering, 7:23753 (PB— 
81-230104) 
LEPTONS 


See also ELECTRONS 
MUONS 
NEUTRINOS 


Composite Models 
Natural composite model for quarks and leptons, 7:23758 
Search for possible composite models of quarks and leptons, 
7:23772 (DOE/ER/03285—39) 
LETHAL MUTATIONS 
Radioinduction 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 
LEUKEMIA VIRUSES 
Infectivity 
Multiple target cells type for infection by RadLV(Rs), a 
radiation leukemia derived virus, 7:23328 
LEVEL INDICATORS 
Design of radioisotope level indicators with relay follow up 
systems, 7:22964 (INIS-SU—52) 
Transportable type neutron level indicators, 7:22969 (INIS- 
SU—S52) 
LEVEL SCHEMES 
See ENERGY LEVELS 
LEVITRON DEVICES 
Oscillation Modes 
Fluctuation studies in the Culham Levitron, 7:23998 
LH 
(Luteinizing hormome.) 


Biological Effects 
Sperm transport through the rete testis in anesthetized rats: 
role of the testicular capsule and effect of gonadotropins and 
prostaglandins, 7:23335 
LIBRARIES 
Solar Air Conditioning 
Solar cooling and heating system, Saratoga Community 
Library (Engineering Materials), 7:21462 (CAPE—2698) 
Solar Space Heating 
Solar cooling and heating system, Saratoga Community 
Library (Engineering Materials), 7:21462 (CAPE—2698) 
LICHENS 


Sensitivity of lichens to air pollution with an emphasis on 
oxidant air pollutants, 7:23485 
LI-DRIFTED GE DETECTORS 
Gamma Detection 
Precision measurements of gamma-ray intensities, 7:22976 
(JAERI-M—8769) 
LI-DRIFTED SI DETECTORS 
Gamma Detection 
Two dimensional position sensitive gamma ray detector for 
angular correlation measurements, 7:22997 
Spatial Resolution 
Two dimensional position sensitive gamma ray detector for 
angular correlation measurements, 7:22997 
LIE GROUPS 


Dual spaces of differential lie algebras, 7:23940 (LA-UR—81- 
3324) 
Reviews 
Infinite lie agebras in physics, 7:23770 (DOE/ER/03285—39) 
LIFE SPAN 
Antioxidants 
Uric acid provides an antioxidant defense in humans against 
oxidant- and radical-caused aging and cancer: a hypothesis, 
7:23323 
Response Modifying Factors 
Uric acid provides an antioxidant defense in humans against 
oxidant- and radical-caused aging and cancer: a hypothesis, 
7:23323 
LIFE-CYCLE COST 
Computer Codes 
BICYCLE II: a computer code for calculating levelized life- 
cycle costs, 7:24112 (LA—8909) 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI 
Fission Yield 
Systematics of light nucleus yields at ternary fission, 7:23855 
(INIS-SU—44) 
Nucleosynthesis 
Some aspects of the nucleosynthesis of the light elements, 
7:23573 
LIGHT SOURCES 


Fiber technology and light sources, 7:21772 (EPRI-WS—77- 
049 


Performance 
Fiber technology and light sources, 7:21772 (EPRI-WS—77- 
049) 


LIGHTING SYSTEMS 
Control Systems 
Modifications made to an interactive computer system for 
evaluating coal mine illumination. Open file report (final) 
Sep 78-Jul 80, 7:20807 (PB—81-236754) 
LIGNIN 
Metabolism 
Metabolism of aromatic compounds by actinomycetes, 7:23281 
(DOE/ER/10775—T1) 
Pyrolysis 
Catalytic coal conversion support: use of laser flash-pyrolysis 
for structural analysis. Progress report, April 1-June 30, 
1980, 7:20676 (LA—9032-PR) 
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LIME-LIMESTONE WET SCRUBBING PROCESSES 
Evaluation 
Evaluation of the limestone dual alkali prototype System plant 
Scholz: system design and program plan. Final report Oct 
78-Mar 80, 7:21755 (PB—81-247421) 
LIME-SODA SINTER PROCESS 
Material Substitution 
Use of commercial limestone and other commercially available 
raw materials in the lime-soda sinter process for the 
extraction of alumina from a sub-bituminous western coal fly 
ash, 7:20781 (IS-T—972) 
LIMESTONE 


Efficiency 
Sulfur capturing effectivity of limestones and dolomites in 
fluidized bed combustion, 7:23115 
LIMITERS 
Radioactivation 
Low-activation fusion-reactor design, 7:24007 (GA-A—16513) 
Surface Coating 
Surface study program in IPP, Nagoya University, 7:24040 
(JAERI-M—8971) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 


See also FMIT LINAC 
LAMPF LINAC 
ORELA 
STANFORD 20-GEV LINAC 


Beam Bunchers 
Fabrication and tuning of the beam buncher of a 5 MeV 
resonator electron linac, 7:22923 (INIS-SU—67) 
Beam Bunching 
Method for calculation of high-current beam bunching in an 
inhomogeneous waveguide section of an electron linac, 
7:22906 (INIS-SU—67) 
Beam Dynamics 
Calculation of fields and electron output energy in standing 
wave sections, 7:22904 (INIS-SU—67) 
Current loading in biperiodical structures in a stationary mode, 
7:22907 (INIS-SU—67) 
Beam Monitors 
Quasi-three-dimensional image device for an automatic 
spectrum alyzer, 7:22920 (INIS-SU—67) 
Beam Pulsers 
Nanosecond beam defecting system for a linear electron 
accelerator, 7:22917 (INIS-SU—67) 
Cavity Resonators 
5 MeV resonator electron linac accelerating structure, 7:22897 
(INIS-SU—67) 
Electron Beam Injection 
Production and study of the radioelectrets with the axial 
symmetry of the charged state, 7:22929 (K FTI—80-46) 
U-17 electron linac performances after modification of the 
main systems, 7:22919 (INIS-SU—67) 
Magnetrons 
Applicability of the quasistatic approximation in analysis of a 
short-time instability of magnetron output parameters, 
7:22918 (INIS-SU—67) 
Neutron Leakage 
Unwanted radiation produced by leakage neutrons from 
medical electron accelerators, 7:23920 
On-Line Control Systems 
Automatic control system for a 30 MeV electron linac, 7:22921 
(INIS-SU—67) 
Performance 
U-17 electron linac performances after modification of the 
main systems, 7:22919 (INIS-SU—67) 
Stability 
Experimental study on the stability of the U-17 electron linac 
parameters, 7:22898 (INIS-SU—67) 
5 MeV resonator electron linac accelerating structure, 7:22897 
(INIS-SU—67) 
LINEAR THETA PINCH DEVICES 
Specifications 


Linear and thoroidal theta pinches. Chapter 5, 7:24088 
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LIQUEFIED NATURAL GAS 
Imports 


Costs and financial risks of certain liquefied natural gas import 
projects to US taxpayers and gas consumers, 7:20909 
(EMD—82-12) 

LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS 
Mechanical 


Properties 
echanical properties of freely-suspended liquid crystal films, 
7:22573 


Hot-stage micrographic observations on carbonaceous 
mesophase, 7:20857 
Molecular Structure 
Separations chemistry, 7:22656 (ORNL—5817) 
Morphology 
Hot-stage micrographic observations on carbonaceous 
mesophase, 7:20857 
Nuclear Magnetic Resonance 
NMR studies of oriented molecules, 7:22688 (LBL—13604) 


Microscopy 
Mesophase dynamics via hot-stage-cinema-microscopy, 7:20863 


Properties 
Applied physics and laser spectroscopy research, 7:22624 
(LBL—11990) 
Solidification 
Hot-stage micrographic observations on carbonaceous 
mesophase, 7:20857 
LIQUID FUELS 
See also FUEL SOLUTIONS 
Chemical Analysis 
Deuterated analogues as internal reference compounds for the 
direct determination of benzo[a]pyrene and perylene in liquid 
fuels by laser-excited Shpol'skii spectrometry, 7:20892 
LIQUID IONIZATION CHAMBERS 
Energy Resolution 
Thin sampling liquid argon detector, 7:22977 (KEK—79-34) 
Performance Testing 
Thin sampling liquid argon detector, 7:22977 (KEK—79-34) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 
Comparative Evaluations 
Liquid sodium, molten salt, and air/rock storage for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
Latent Heat Storage 
Liquid sodium, molten salt, and air/rock storage for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
LIQUID SCINTILLATION DETECTORS 
Improvements in liquid scintillation counting, 7:22608 (IAEA- 
TECDOC—246) 
Low level tritium measurements by low background liquid 
scintillation counter, 7:22607 ((IAEA-TECDOC—246) 
Sensitivity 
Measuring complex to determine tritium low concentrations in 
natural waters, 7:22958 (INIS-SU—2) 
LIQUID WASTES 
See also WASTE WATER 
Anaerobic Digestion 
Starting up of a thermophilic anaerobic digestion, 7:21268 
LIQUIDS 
See also BLACK LIQUIDS 


LIQUID CRYSTALS 
LIQUID METALS 


Surface Tension 
Quantum effects on the temperature dependence of surface 
tension of simple liquids, 7:23732 
LITEK LAMP 
See FLUORESCENT LAMPS 


Electron-Positron Collisions 
Phenomenological interpretation of positron lifetime and 
trapping effect in metals with the special reference to the 
state of hydrogen, 7:23716 
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Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 

Fermi Level 
Fermi surface diameters in lithium, 7:22421 
Test Facilities 
Large lithium loop experience, 7:24011 (HEDL-SA—2402) 
LITHIUM 6 TARGET 
Neutron Reactions 

Absolute measurement of the *Li(n,a)*H reaction cross section 
at the resonance region in 244 keV, 7:23806 

INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

LITHIUM ADDITIONS 
Physical Radiation Effects 
Positron lifetime study of gas bubbles, 7:22429 
LITHIUM CHLORIDES 
Electronic Structure 

Doppler broadening measurement of positron annihilation in 

alkali halide crystals, 7:22596 
LITHIUM COMPLEXES 
Chemical Reaction Kinetics 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
LITHIUM FLUORIDES 
Grain Boundaries 
Grain boundary migration in LiF, 7:22474 
Physical Radiation Effects 

Dislocation effect on tritium release from LiF monocrystals, 
7:22543 (INIS-SU—2) 

Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 

Tritium release from LiF monocrystals with various point 
defect concentration, 7:22542 (INIS-SU—2) 

LITHIUM HYDRIDES 
Chemical Reaction Kinetics 

Formation of hydrocarbons by hydridic reduction of carbon 

monoxide on Cp2Fe2(CO),, 7:22713 
Electron-Positron Collisions 

Doppler broadening measurement of positron annihilation in 

alkali compound powders, 7:22584 
Gamma Spectra 

Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with Experiment II, 
7:24060 (ORNL/TM—7927) 

Neutron Spectra 

Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with Experiment II, 
7:24060 (ORNL/TM—7927) 

Oxidation 

Initial stages of oxidation on single crystals of lithium hydride- 
interaction between single crystal lithium hydride and a 
stainless steel, high vacuum container, 7:22467 (Y—2256) 

LITHIUM IONS 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 
LITHIUM OXIDES 
Electron-Positron Collisions 

Doppler broadening measurement of positron annihilation in 

alkali compound powders, 7:22584 
LITHIUM-SULFUR BATTERIES 
Battery Separators 

Lithium oxide in the Li(Si)/FeS2 thermal battery system, 

7:22002 (SAND—81-1705) 
Performance 

Lithium oxide in the Li(Si)/FeS, thermal battery system, 

7:22002 (SAND—81-1705) 
LIVER 
Biological Radiation Effects 

Dose dependence of the activity of some ferments and of 
hepatic glycogen in radiotherapy for gastric carcinoma, 
7:23397 


Metabolism 
Dose dependence of the activity of some ferments and of 
me glycogen in radiotherapy for gastric carcinoma, 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also SNR-1 REACTOR 
Breeding Blankets 
LMFBR blanket assembly heat transfer and hydraulic test data 
evaluation, 7:21873 (IWGFR—29) 
Coordinated Research Programs 
Status of the fast breeder reactor development in the Federal 
Republic of Germany, Belgium and the Netherlands, 
February 1981, 7:21876 (IWGFR—37/2) 
Engineered Safety Systems 
Rational Bayesian prior dev it (Phase III activity). Final 
report, 7:21867 (DOE/SF/71032—T41) 
Fuel Cans 
Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013, 7:21866 (DOE/SF/71031—T16) 
Fuel Element Clusters 
Theoretical and experimental investigations of the thermo- 
hydraulics of deformed wire-wrapped bundles in nominal 
flow conditions, 7:21874 (IWGFR—29) 
Fuel Pins 
Oxygen distribution in fast reactor oxide fuels, 7:21888 
Radial plutonium redistribution in mixed-oxide fuel, 7:21869 
(HEDL-SA—2492FP) 
Uranium plutonium oxide fuels, 7:21871 (HEDL-SA—2536-FP) 
Fuel-Cladding Interactions 
Thermochemical aspects of fuel/cladding and fuel/coolant 
interactions in LMFBR oxide fuel pins, 7:21889 
Fuel-Coolant Interactions 
Thermochemical aspects of fuel/cladding and fuel/coolant 
interactions in LMFBR oxide fuel pins, 7:21889 
In-Service Inspection 
Ultrasonic imaging in LMFBRs using digital techniques, 
7:21864 


Planning 
Review of fast reactor activities in India, 7:21877 TIWGFR— 
37/2) 
Pressure Gages 
Digital pressure transducer for use at high temperatures 
(Patent; LMFBR), 7:21887 
Reactor Core Disruption 
Bubble behavior in LMFBR core disruptive accidents. Annual 
report Oct 79-Sep 80, 7:21983 (NUREG/CR—2111) 
Transition phase issues, 7:21975 (HEDL-TC—1865) 
Reactor Internals 
Quality assurance in design: policy adopted by Vickers Barrow 
Engineering Works, 7:21890 
Reactor Kinetics 
Taylor-series expansion with generalized perturbation theory 
for peak power investigations, 7:21865 (CONF-811103—59) 
Materials 


Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013, 7:21866 (DOE/SF/71031—T 16) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA— 
2518-FP) 

Reactor Physics 

Neutron cross-section libraries in the AMPX master interface 
format for thermal and fast reactors, 7:23910 
(ORNL/CSD/TM—164) 

Reactor Protection Systems 

Rational Bayesian prior development (Phase III activity). Final 

report, 7:21867 (DOE/SF/71032—T41) 
Reactor Vessels 

Reactor cover: seals, bearing and support system investigation 

and recommendation, 7:21868 (DOE/SF/76026—T77) 





LOAD MANAGEMENT 
Research Programs 


Research Programs 

Development of the fast breeder reactors in France from 

March 1980 to March 1981, 7:21875 (IWGFR—37/2) 
it of fast reactors in the USSR, March 1981, 

7:21880 (IWGFR—37/2) 

Review of fast reactor activities in India, 7:21877 TIWGFR— 
37/2) 

Review of the Italian fast reactor programme, 7:21878 
(IWGFR—37/2) 

Review of fast reactor programme in Japan, 7:21879 
(IWGFR—37/2) 

Review of the UK fast reactor programme, March 1981, 
7:21881 (IWGFR—37/2) 

Status of fast breeder reactor development in the United States, 
7:21882 (IWGFR—37/2) 

Swiss contribution to the FBR development, 7:21883 
(IWGFR—37/2) 


Safeguards 
Diversion analysis and safeguards measures for liquid metal fast 
breeder reactors, 7:21955 (ANL—81-48) 
Shielding 
Quality assurance in design: polic 
Engineering Works, 7:218 
Ultrasonic Testing 
Ultrasonic imaging in LMFBRs using digital techniques, 
7:21864 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Electrical load management at the Goldstone DSN complex, 
7:22121 
Solar-heat pump combinations for a cold climate. Final report, 
7:21387 (NYSERDA—80-32-Vol.1) 
Solar-heat pump combinations for a cold climate, 7:21388 
(NYSERDA—80-32-Vol.2.App.) 
Public Opinion 
Customer acceptance of direct load controls: residential water 
and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT 
Operation 
Energy: planning tools library, 7:22152 (NP—2901475) 
LOGGING WHILE DRILLING 
See MWD SYSTEMS 
LORENTZ GROUPS 
Nonlinear Problems 
Electrodynamics: a consequence of nonlinear realizations of 
the Lorentz group, 7:23782 (IS-M-—355) 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 
Fuel Element Failure 
KK in-pile tests on LWR fuel rod behavior during the heatup 
phase of a LOCA, 7:21978 (KFK—3028) 
Heat Transfer 
Thermal-mechanical report: effect of HPI on vessel integrity 
for small-break LOCA event with extended loss of 
feedwater (PWR), 7:21956 (BAW—1648) 
Uncovery boiloff transients in a 3- x 3-rod bundle. Final report 
(PWR; BWR), 7:21961 (EPRI-NP—2121) 


y adopted by Vickers Barrow 


Thermal-mechanical report: effect of HPI on vessel integrity 
for small-break LOCA event with extended loss of 
feedwater (PWR), 7:21956 (BAW—1648) 

Uncovery boiloff transients in a 3- x 3-rod bundle. Final report 
(PWR; BWR), 7:21961 (EPRI-NP—2121) 

Thermal Stresses 

KfK in-pile tests on LWR fuel rod behavior during the heatup 

phase of a LOCA, 7:21978 (KFK—3028) 


Geothermal Wells 
tility geothermal plans - Texas and Louisiana, 7:21578 (EPRI- 
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LOW BTU GAS 
Methanation 
Process selection and investment analysis, methanation facility 
for Purox pyrolysis system off-gas, 7:21116 
(DOE/CS/20449—1) 
LOW DOSE IRRADIATION 
Health Hazards 
Low-dose radiation hazard, 7:23427 
Radiation Hazards 
to the low-level-radiation controversy, 7:23350 
(BNL—30274) 
Risks of radiation at low dose rates, 7:23383 
Risk Assessment 
Low-dose radiation hazard, 7:23427 
Risk estimation and decision-making: implications of the 1980 
BEIR-III report, 7:22038 (LBL—13407) 
LOW LEVEL COUNTERS 


Heidelberg low-level tritium measuring facility, 7:22943 
LOW LEVEL COUNTING 


Background Radiation 
Blanks in low-level tritium measurements, 7:22612 (IAEA- 
TECDOC—246) 
LOW-LEVEL RADIOACTIVE WASTES 
Environmental Exposure Pathway 
Modeling on pathway of radioactive contamination in the 
environment, 7:23155 (NIRS-M—31) 
Inventories 
Integrated data base program, 7:21023 (CONF-811130—14) 


Leaching 
Leaching of radionuclides from waste composites, 7:21079 
(NIRS-M—31) 


Migration 
Modeling on pathway of radioactive contamination in the 
environment, 7:23155 (NIRS-M—31) 
LTH 
(Luteotropic hormone.) 
Biological Effects 


Sperm transport through the rete testis in anesthetized rats: 
role of the testicular capsule and effect of gonadotropins and 
prostaglandins, 7:23335 

LUBRICANTS 


See also LUBRICATING OILS 
SYNTHETIC LUBRICANTS 


Additives 
Today's fuels and lubricants and how they got that way, 
7:22281 


Optimization 
Future fuels and lubricants, 7:22282 
Performance 
Future fuels and lubricants, 7:22282 
Today's fuels and lubricants and how they got that way, 
7:22281 


Physical Properties 
das nena mienaalina dicts tee 
:22281 


Refining 
Today's fuels and lubricants and how they got that way, 
7:22281 
LUBRICATING OILS 
Viscosity 


Fan bearings, 7:21718 (EPRI-CS—2206) 
LUMBER INDUSTRY 


Isotopic determination of uranium in Picomole and 
Subpicomole quantities, 7:22634 
LUNAR OCCULTATION 
See ECLIPSE 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 
LUNGS 


Model for predicting lung cancer risks induced by 
environmental levels of radon daughters, 7:23395 
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Dynamic Function Studies 
Ventilation studies with krypton-81 m, 7:23312 


— 
Radiation pneumonitis in the radiation therapy of bronchogenic 
carcinoma, 7:23310 


Noninvasive diagnosis of pulmonary embolism. Final report 1 
Jul 79-30 Jun 81, 7:23294 (PB—81-247090) 
PROCESS 


Coal gasification for stationary gas-turbine applications, 
By — 


"Applation of Kovovo (Lar) get plant et ret 


gasification 
7:20639 (CONF-811220—1) 
LUTEINIZING HORMONE 


See LH 
LUTEOTROPIC HORMONE 
See LTH 
LUTETIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
LUTETIUM 176 
N 


jucleosynthesis 
Nucleosynthesis of odd-odd nuclei, 7:23584 
LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES 
Chemical Activation 
Biochemical studies of immune RNA using a cell-mediated 
cytotoxicity assay, 7:23268 
Aberrations 


Chromosomal aberrations in the peripheral lymphocytes of 
cancer patients treated with high-energy electrons and 
bleomycin, 7:23305 

Dynamic Function Studies 

Method for following human lymphocyte traffic using indium- 

111 oxine labelling, 7:23330 


Labelling 
Potential of high resolution protein mapping as a method of 
monitoring the human immune system, 7:23255 


Biochemical studies of immune RNA using a cell-mediated 
cytotoxicity assay, 7:23268 
LYMPHOGRANULOMA MALIGNUM 

See HODGKINS DISEASE 
LYMPHOGRANULOMAS 

See LYMPHOMAS 
LYMPHOGRANULOMATOSIS 

See HODGKINS DISEASE 
LYMPHOID CELLS 

See LYMPHOCYTES 
LYMPHOMAS 

See also HODGKINS DISEASE 


Chemotherapy 
Survival of patients with localized diffuse histiocytic 
lymphoma, 7:23296 


Radiotherapy 
Survival of patients with localized diffuse histiocytic 
lymphoma, 7:23296 


Pyrolysis 
Novel tricyclic pyrazine from lysine hydrochloride pyrolysis, 
7:23492 


Dynamic solute uptake in cultured tobacco cells, 7:23488 


MA 956 
See IRON BASE ALLOYS 
MACHINE PARTS 
See also MECHANICAL TRANSMISSIONS 
Fabrication 
Integrated-circuit technology is adapted for making precisely 
shaped parts, with dimensions in the micrometer range, 
7:22800 (UCRL—S50025-81-1) 
patie 


zone air 


Externally pressurized spherical bearing machine tool 
roadie (4 CAPE 26 (Engineering Materials), 7:22812 


nnieeshalinn 
Integrated-circuit technology is adapted for making precisely 
shaped parts, with dimensions in the micrometer range, 
7:22800 (UCRL—50025-81-1) 
MACHINE TOOLS 
See also MILLING MACHINES 
Energy Consumption 
Industrial energy thrift scheme. Report No. 21. Energy use in 
the mechanical engineering industry, 7:22220 (NP—2901134) 


Industrial energy thrift scheme. Report No. 21. Energy use in 

the mechanical engineering industry, 7:22220 (NP—2901134) 
MAGNESIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Electron Collisions 
Angular correlation of positron annihilation radiation and 
Compton profiles in magnesium, 7:23726 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


Thermodynamic studies on liquid Mg-In-Sn ternary solutions, 
7:22382 


Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Positron Collisions 
Angular correlation of positron annihilation radiation and 
Compton profiles in magnesium, 7:23726 
Production 
Application of a salt gradient solar pond to a chemical process 
industry, 7:21461 
MAGNESIUM 24 TARGET 
Alpha Reactions 
Reaction **Mg(a,p)*"Al, 7:23811 (OUP—81-09) 
MAGNESIUM ALLOYS 
See also MAGNESIUM BASE ALLOYS 
Precipitation Hardening 
Study of precipitation phenomena in aluminum alloys by 
positron annihilation, 7:22406 
MAGNESIUM BASE ALLOYS 
Free Energy 
Thermodynamic studies on liquid Mg-In-Sn ternary solutions, 
7:22382 
MAGNESIUM COMPOUNDS 
Electron Density 
Positron annihilation in ionic salts, 7:22583 
MAGNESIUM FLUORIDES 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 





MAGNESIUM IONS 
Electron-ion Collisions 


MAGNESIUM IONS 
Electron-Ion Collisions 
Electron-ion collisions. Experimental, 7:23682 (IPPJ-AM—13) 
MAGNESIUM OXIDES 
See also SPINELS 
Dielectric Properties 
Dielectric behavior of MgO:Li* crystals, 7:22461 
(DOE/ER/05866—18) 
Electron Diffraction 
Surface imaging and analysis with reflection-diffracted 
electrons, 7:22645 
MAGNET COILS 


Development of in situ conductors for fusion magnets, 7:24020 
(is-M—358) 


Low-activation fusion-reactor design, 7:24007 (GA-A—16513) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Genetic Effects 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 


Synergism 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 
MAGNETIC MATERIALS 
Structure 
Effects of magnetic atoms of the properties of ternary 
superconductors, 7:22348 
Superconductivity 
Effects of magnetic atoms of the properties of ternary 
luctors, 7:22348 
MAGNETIC MIRROR CONFIGURATIONS 
ECR Heating 
Fokker-Planck calculations of electron cyclotron resonant 
heating (ECRH) in mirror geometry, 7:23976 (UCRL— 
86826) 
Simulation of multi-frequency ECRH, 7:23975 (UCRL—86811) 
MAGNETIC SPECTROMETERS 
Particle Kinematics 
Reaction particle spectrograph and kinematic effects, 7:22926 


Study of magnetic storms during 1978, 7:23646 
Simulation 


Study of magnetospheric currents and resultant surface 
magnetic variations. Final report 1 oct 76-1 feb 80, 7:23631 
(AD-A—093928) 

MAGNETIC SURVEYS 
Data Analysis 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 

MAGNETITE 
Neutron Spectra 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
Neutron Transport 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
Structural Chemical 
Low temperature Moessbauer study of Znsub(x)Fesub(3- 
x)Osub(4) system, 7:22578 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
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MAGNETOHYDRODYNAMICS 
Commercialization 


Environmental-readiness document: magnetohydrodynamics, 
7:23215 (DOE/ERD—0029) 
Codes 


Magnetohydrodynamic particle code: Lax-Wendroff algorithm 
with finer grid interpolations, 7:23733 
Environmental Impacts 
Environmental-readiness document: magnetohydrodynamics, 
7:23215 (DOE/ERD—0029) 
MAGNETOINDUCTION SENSORS 
Operation 
Measuring low charges of accelerated particle pulse beams, 
7:22924 (INIS-SU—67) 
MAGNETOSPHERE 
Alfven Waves 
Source of energy for SAR-arcs, and wave-particle interactions, 
7:23655 


Boundary Layers 
Relationship of the boundary layer of the magnetosphere to 
IPRP events, 7:23654 
Simulation 


Magnetohydrodynamic particle code: Lax-Wendroff algorithm 
with finer grid interpolations, 7:23733 
Electric Fields 
Electric fields in the magnetosphere, 7:23645 
Radiation 


Power line radiation in the magnetosphere, 7:21775 
Electron Density 
Langmuir probe measurements on board electrodynamics 
Explorer-B, 7:23652 
Electron Precipitation 
Source of energy for SAR-arcs, and wave-particle interactions, 
7:23655 
Electron Temperature 
Langmuir probe measurements on board electrodynamics 
Explorer-B, 7:23652 
Magnetic Storms 
Mechanism of magnetospheric substorm and the MHD waves 
of the solar wind, 7:23638 
Morphology and dynamics of geomagnetic pulsations, 7:23643 
Polar cap magnetic pulsations, 7:23656 
Study of magnetospheric currents and resultant surface 
magnetic variations. Final report 1 oct 76-1 feb 80, 7:23631 
(AD-A—093928) 
Plasma 
Study of inner magnetospheric plasma using broadband 
recordings of VLF noise, 7:23657 
Plasma Waves 
Plasma waves and wave-particle interactions in the 
magnetosphere, 7:23642 
WISP (waves in space plasmas) - a space shuttle experiment, 
7:23647 
Pulsations 
ULF (magnetic micro-) pulsation work at the Physics and 
Engineering Laboratory, New Zealand, 7:23669 
Radiowave Radiation 
Cyclotron solitons - source of Earth’s kilometric radiation, 
7:23667 
MAGNETOTELLURIC SURVEYS 
Magnetotelluric surveys in geothermal exploration, 7:21590 
SQUID Devices 
Magnetotelluric measurements, 7:21581 (LBL—12266) 
MAGNETRONS 
Applicability of the quasistatic approximation in analysis of a 
short-time instability of magnetron output parameters, 
7:22918 (INIS-SU—67) 
Design 
Satellite power system (SPS) magnetron tube assessment study, 
7:21298 (NASA-CR—3383) 
MAGNETS 
See also BEAM BENDING MAGNETS 
ELECTROMAGNETS 
PERMANENT MAGNETS 
Manufacturing 
Method for producing ferrite powders (Patent), 7:22346 (RFP- 
Trans—301) 
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MAGNOX TYPE REACTORS 
See also HUNTERSTON-A REACTOR 
In-Service Inspection 
Effect on design of ISI, 7:21830 
Primary Coolant Circuits 
Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 
Reactor Components 
Two new techniques for the remote evaluation of reactor steel 
condition - microscopic removal and surface examination, 
7:21837 
Reactor Internals 
Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 


Genetics 
Selective transcription and processing in the regulation of plant 
growth, 7:23278 
Plant Growth 
Assessment of blue-green algae in substantially reducing 
nitrogen fertilizer requirements for biomass fuel crops, 
7:21210 (PNL-SA—9678) 
Production 
Land related impacts of an ethanol from corn program, 
7:21242 
Supply and Demand 
Land related impacts of an ethanol from corn program, 
7:21242 
Uptake 
Absorption of nitrous oxide in maize shoots, 7:23344 
MALIGNANCIES 


Synergistic interactions of various doses of diethylstilbestrol 
and x irradiation on mammary neoplasia in female ACI rats, 
7:23409 

MAN 


See also A-BOMB SURVIVORS 
CHILDREN 


Environmental Effects 

Geochemical cycies of elements and human perturbation, 

7:23202 
Immunity 

Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—81/2) 

Public Health 

Extrapolation models of animal-toxicity data to man, 7:22035 

(EPRI-EA—2064) 
Radionuclide Kinetics 

Transfer of radioactive substances to the human body, 7:23157 

(NIRS-M—31) 
MANGANESE 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

A 

Strategic-materials shortages: institutional and technical issues, 

7:22043 (UCRL—53203) 
Biological Effects 

Manganese inhibition of sarcoma induction by benzo[a]pyrene 

in rats, 7:23464 
Ecological Concentration 

Background levels of trace elements in forest ecosystems, 

7:23136 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


Geochemistry 
Geochemical cycles of elements and human perturbation, 
7:23202 


MANUFACTURING 
Research Programs 


Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
X-Ray Fluorescence Analysis 
Use of polarized x-rays for improved detection limits in energy 
dispersive x-ray spectrometry, 7:22631 (UCRL—85836- 
Rev.1) 


MANGANESE 54 


Adsorption 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
Monitoring 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
MANGANESE 55 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
MANGANESE ALLOYS 


Use of a boron addition to prevent intergranular embrittlement 
in Fe-12Mn, 7:22368 
Physical Radiation Effects 
Measurement of static magnetic characteristics in ferrites under 
neutron irradiation, 7:22321 (INIS-SU—61) 
MANGANESE COMPLEXES 
Catalytic Effects 
Reactions of (eta~CsHs)zNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Comparative Evaluations 
Reactions of (eta~-C;Hs),2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
MANGANESE COMPOUNDS 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
MANGANESE OXIDES 
Absorption Spectra 
Transition metal ions in silicate melts. I. Manganese in sodium 
silicate melts, 7:22572 
Grain Boundaries 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2Q, and ferroelectric PZT ceramics, 7:22473 
Luminescence 
Transition metal ions in silicate melts. I. Manganese in sodium 
silicate melts, 7:22572 
Magnetic Susceptibility 
Amorphous grain boundary phases in f ic 
(Mn,Zn)Fe.O, and ferroelectric PZT ceramics, 7: 22473 
MANIOC 
See CASSAVA 
MANIPULATORS 
CLIMAN - a mobile manipulator concept, 7:21912 
MANOMETERS 
See PRESSURE GAGES 
MANUFACTURERS 
Surveys 
Status of woodstove technology commercialization in the 
United States, 7:21239 
MANUFACTURING 
Energy Conservation 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 





MANURES 
Aerobic Digestion 


MANURES 
Energy production using straw and animal wastes as 
feedstocks: analysis of both the agricultural (humus) and 
socio-economic constraints involved, 7:21247 
Aerobic Digestion 
Pre-project: energy out of liquid manure. Extraction of heat 
out of an aerobic, wet process of composting in order to 
heat two mansions, 7:21122 (STU—80-4784) 
Anaerobic Digestion 
Systematic method for oxidation pond conversion for the 
production of site specific energy sources, 7:21240 


Heat energy from animal waste by combined drying, 
combustion and heat recovery, 7:21274 
Drying 
Heat energy from animal waste by combined drying, 
combustion and heat recovery, 7:21274 
MARGINAL-COST PRICING 
Socio-Economic Factors 
Energypolitical objectives and the rate structure of electricity 
and district heating, 7:22014 (DFE—38) 
MARIA REACTOR 
Reactivity Worths 
Method of reactivity effects analysis for the MARIA reactor 
caused by testing rigs, 7:21948 (INR—1805/9A) 
Reactor Experimental Facilities 
Method of reactivity effects analysis for the MARIA reactor 
caused by testing rigs, 7:21948 (INR—1805/9A) 
Kinetics 


Method of reactivity effects analysis for the MARIA reactor 
caused by testing rigs, 7:21948 (INR—1805/9A) 


Analysis of the hypothetical accidents in the Polish research 
reactor MARIA, 7:21977 (INR—1823/11/PR/A) 
TOTEM - a code for fast transients analysis in the research 
reactor MARIA, 7:21976 (INR—1806/11/PR) 
MARICULTURE 
See AQUACULTURE 
ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
HALL ISLANDS 
See also ENIWETOK 
Dose Rates 
Aerial radiological and photographic survey of eleven atolls 
and two islands within the Northern Marshall Islands. Dates 
of surveys, July-November 1978, 7:23143 (EGG—1183-1758) 
Radiation M 
Aerial radiological and photographic survey of eleven atolls 
and two islands within the Northern Marshall Islands. Dates 
of surveys, July-November 1978, 7:23143 (EGG—1183-1758) 


Radioactivity 
Physical factors and dosimetry in the Marshall Island radiation 
exposures, 7:23137 (AD—338337) 
MARTENSITE 
Fatigue 
Fatigue properties of quatough steels Fe/4Cr/XMn/0.25C, 
7:22340 (LBL—13465) 
Fracture Properties 
Fatigue properties of quatough steels Fe/4Cr/XMn/0.25C, 
7:22340 (LBL—13465) 
MARYLAND 
Geothermal Exploration 
Geothermal energy for the eastern United States, 7:21584 
Waste Disposal 
Questions about dredging and dredged material disposal in the 
Chesapeake Bay, 7:23177 (NP—2901951) 
MASERS 


Passive maser development at NRL, 7:22834 


See RESPIRATORS 
MASS SPECTROMETERS 
Acquisition and performance evaluation of a quadrupole mass 
= in a mobile laboratory, 7:21090 (ORNL/TM— 
Calibration 
Calibration procedures for standard gas leaks, 7:23016 (GEPP- 
TIS—601) 
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Photoionization 
Advances in molecular mass spectrometry for analyzing high 
and nonboiling mixtures. Photo ion mass spectrometry, 
7:22641 
MASS SPECTROSCOPY 
Advances in molecular mass spectrometry for analyzing high 
and nonboiling mixtures. Photo ion mass spectrometry, 
7:22641 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MA 


See also BUILDING MATERIALS 
FIBERGLASS 
GRANULAR MATERIALS 


REINFORCED MATERIALS 
Defects 
Inversion of ultrasonic scattering data, 7:22855 (IS-M—359) 
Heat Transfer 
Heat transfer in soil and rock in construction materials and 
fluids, 7:22847 (BFR-R—148-1980) 
Research Programs 
Advanced solar energy research program. Progress report, 1 
October 1979-31 March 1980, 7:21214 (SERI/PR—623-740) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS (ENVIRONMENTAL) 
See ENVIRONMENTAL MATERIALS 
MATERIALS (LUNAR) 
See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 
See MAGNETIC MATERIALS 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 
See SEMICONDUCTOR MATERIALS 
WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 


See also BEAM MONITORS 
CALORIMETERS 
DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
FLOWMETERS 
HYDROGEN METERS 
INTERFEROMETERS 
LEVEL INDICATORS 
NEUTRON ACTIVATION ANALYZERS 
NEUTRON DIFFRACTOMETERS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETRIC GAGES 
SPECTROMETERS 
SPECTROPHOTOMETERS 
STRAIN GAGES 
THICKNESS GAGES 
TRITIUM METERS 


Accuracy 
Latin square three-dimensional ball plate (a practical approach 
to evaluation of coordinate measuring machine capability), 
7:22783 (BDX—613-2682) 
Automation 
Latin square three-dimensional ball plate (a practical approach 
to evaluation of coordinate measuring machine capability), 
7:22783 (BDX—613-2682) 
Performance Testing 
Latin square three-dimensional ball plate (a practical approach 
to evaluation of coordinate measuring machine capability), 
7:22783 (BDX—613-2682) 
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MECHANICAL TESTS 
See also IMPACT TESTS 
Data Acquisition Systems 
Computer controlled calibration system (CAMAC) 
(Engineering Materials) (For calibrating data system for 
vibration and shock testing), 7:22861 (CAPE—2705) 
MECHANICAL TRANSMISSIONS 
Design 


Gas turbine engines and transmissions for bus demonstration 
program, 7:22239 (DOE/CS/54867—T1) 
CAL VIBRATIONS 
Sensitivity 
Vibration sensitivity as an index of somatosensory function, 
7:23338 
MEDICINES 
See DRUGS 
MEETINGS 
Chemical dispersion of oil spills: an international research 
symposium, 7:23185 (CONF-8011114—) 
MEMBRANE TRANSPORT 
Biochemical Reaction Kinetics 
Evidence for an intestinal Na*: sugar transport coupling 
stoichiometry of 2.0, 7:23236 
Na* and H* dependent Mn* binding to phosphatidylserine 
vesicles as a test of the Gouy-Chapman-Stern theory, 
7:23235 
Models 
Na* and H* dependent Mn** binding to phosphatidylserine 
vesicles as a test of the Gouy-Chapman-Stern theory, 
7:23235 
MERCAPTANS 
See THIOLS 
MERCURY 


Spectroscopy 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Mercury in human hair, 7:22627 (PAEC(B)ID—80013) 

On-line measurement of trace elements in oil shale offgases by 
Zeeman atomic absorption spectroscopy, 7:20938 (LBL— 
11990) 

Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 


Helium and mercury in the central Seward Peninsula, 7:21567 
(DOE/ID/12079—39) 
Activation Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Biological Accumulation 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 


Concentration 
Mercury in human hair, 7:22627 (PAEC(B)ID—80013) 
Partition 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Pressure Measurement 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Root Absorption 
Plant uptake of toxic metals present in drilling fluids, 7:23438 
(CONF-800172—(Vol.1)) 
MERCURY ALLOYS 
Structural Chemical Analysis 
Structural study of the potassium mercurographitide KHgC,, 
7:22666 
MERCURY COMPLEXES 
Chemical Reaction Kinetics 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 


MERCURY COMPOUNDS 
Toxicity 
Visual fields and flicker thresholds in methylmercury-poisoned 
monkeys, 7:23475 
MERCURY OXIDES 
Decomposition 


Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Oxidation 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Reduction 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
MERCURY SULFIDES 


Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Oxidation 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
Reduction 
Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 
MESSENGER-RNA 
Biochemical Reaction Kinetics 
Accumulation of methyl-deficient rat liver messenger 
ribonucleic acid on ethionine administration, 7:23251 
METABOLIC DISEASES 


Diagnosis 
3-Methylhistidine excretion in myotonic dystrophy, 7:23309 
METABOLISM 
Inhibition 
Skin tumor-promoting activity of benzoyl peroxide, a widely 
used free radical-generating compound, 7:23455 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 
Energy Conservation 
Demonstration of a nitrogen-based carburizing atmosphere. 
Final report, 7:22215 (DOE/CS/40234—T2) 
Energy and materials flows in the production of primary 
aluminum, 7:22209 (ANL/CNSV—21) 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Energy Consumption 
Energy and materials flows in the production of primary 
aluminum, 7:22209 (ANL/CNSV—21) 
Research 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Solar Process Heat 
Possible use of solar furnaces in the ore processing industry: 
application to bastnasite ores, 7:21394 (SERI—9020/12) 
Solar cogeneration for copper smelting, 7:21367 
METAL-GAS BATTERIES 
See also ALUMINIUM-AIR BATTERIES 
Seals 
Corrosion-resistant glass. For Li-SO, headers (Engineering 
Materials), 7:22006 (CAPE—2728) 
METALLOIDS 
See SEMIMETALS 
METALLOTHIONEIN 


Biochemistry 
Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH):-Ds-induced CaBP synthesis, 
7:23505 
METALS 
See also ACTINIDES 

ALKALI METALS 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
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7:22043 (UCRL—53203) 


Bonding 
Adhesion of plasma sprayed ceramic coatings to metals, 
7:22502 


Solid state metal-ceramic reaction bonding, 7:22496 
Chemical Vapor Deposition 
Coated woven materials and method of preparation (Patent), 
7:22349 
Crystal Defects 
Are positive muons heavy positrons. The study of defects in 
solids by muons, 7:22438 
Positron capture by spherical defects in elastical anisotropic 
cubic crystals, 7:22315 (INIS-SU—61) 
Electron Density 
Positron annihilation in metals, 7:22314 (INIS-SU—61) 
Environmental Transport 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
Fine Structure 
EXAFS: Possibilities, advantages and limitations for the 
investigation of local order in metallic glasses, 7:22459 
(DESY-SR—80/06) 
Interfaces 
Interfaces between metals and ceramics, 7:23930 
Interfacial energetics in metal-metal, metal-ceramic, metal- 
semiconductor, and related solid-solid and liquid-solid 
systems, 7:23931 


7 oe . ei vie 
Study of solid metal/ceramic reactions, 7:22495 
Ion Implantation 
Defect trapping of gas atoms in metals, 7:23926 
Mechanical Tests 
Machine for materials testing in hydrogen, 7:23022 (INIS-SU— 
4) 
Physical Radiation Effects 
Dynamics of radiation damages in imperfect metals, 7:22329 
(KFTI—80-9) 
Effect of extended dislocations on the formation of interstitial 
loops at small irradiation time, 7:22313 (INIS-SU—61) 
Fission neutron rates and efficiencies in several metals, 
7:22296 (CONF-811145—1) 
Kinetics of formation of thermally stable voids and dislocation 
loops i in metals under irradiation, 7:22318 (INIS-SU—61) 


Experiments on plastic deformation at finite strains, 7:22337 
(LA-UR—81-3447) 
Recovery 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Strains 
Experiments on plastic deformation at finite strains, 7:22337 
(LA-UR—81-3447) 
Surfaces 
Acoustic microscope for surface characterization, 7:23028 
(UCRL—86767) 
Toxicity 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
METAMORPHIC ROCKS 
See also SHALES 


Dating 
Rb-Sr isotope study of granitoids and related mylonites in the 
Taennaes Gneiss Nappe, southern Swedish Caledonides, 
7:23524 
Isotope Ratio 
Rb-Sr isotope study of granitoids and related mylonites in the 
Senne Cues Siaggn, Sonthers Susie Coleteeiees 
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Chemical Analysis 
Isotopic determination of uranium in Picomole and 


Programs 
KONTUR - research vessel ‘Meteor’ voyage No. 58, 7:23065 
METHANATION 
Catalysis 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CoHs)aRe[(CsHs)2ZrCHs]}(OCHCHs), 7:22700 
Hydrocarbon on polymer-supported eta®- 
cyclopentadienyl cobalt, 7:20704 

Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 

Hydrogenation of carbon monoxide to methanol and ethylene 
glycol by homogeneous ruthenium catalysts, 7:22709 


Biogenic gas - requirements for generation, accumulation; 
resource potential evaluation, 7:20905 
Charged-Particle Transport 
Deposited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
Energy-Level Transitions 
Radio-frequency observations of interstellar CH, and HC;N, 
7:23596 


Origin 
Origin of methane dissolved in geopressured brines, 7:20906 
Production 


Methane production by anaerobic digestion of algae, 7:21266 

Methane production by mariculture on land, 7:21283 

Riser cracking of coal to methane, chemicals, and liquid fuels, 
7:20700 

Recovery 

Environmental impacts, institutional problems, and research 
needs of sanitary landfill methane recovery, 7:21115 
(ANL/CNSV-TM—86) 


Solubility 
Correlation of methane-brine solubility data, 7:21648 
Geothermal: geopressure regime, 7:21586 


Hydrogenation of carbon to methane in the presence of iron at 
low temperature, 7:21127 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals. Experimental results, 7:20709 

Reaction sequences of methane formation at hydrogasification 
of bituminous coals - simulation by means of model 
substances and attempt of interpretation, 7:21128 

METHANOL 
Combustion Kinetics 

Theoretical and experimental investigations on the combustion 
of benzene-methanol mixed fuels by means of spectroscopical 
measuring methods, 7:22285 


Properties 
Alternative fuels in diesel engines: a review, 7:22242 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
Cost 
Use of methanol as a fuel in Finland. Technical and economic 
aspects, 7:21133 (VTT-POV—32) 
Evaluation 
Methanol fumigation of a light duty automotive diesel engine, 
7:22258 
Feasibility Studies 
Energy complex Stockholm-Nynaeshamn: methanol, fuelgas, 
and district heating, 7:22232 (NE—1981-6) 
Performance 
Methanol fumigation of a light duty automotive diesel engine, 
7:22256 
Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
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Physical Properties 

Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 
Production 

Use of methanol as a fuel in Finland. Technical and economic 

aspects, 7:21133 (VTT-POV—32) 

Toxicity 

Critical policy issues for methanol from wood, 7:21241 

METHANOL FUELS 


Economics 
Canadian alcohol fuel investment prospects, 7:21131 (CONF- 
7910240—) 
Fuel Additives 
Heavy-duty truck diesel engine operation on unstabilized 
methanol/diesel fuel emulsions, 7:22250 
METHOXY RADICALS 
Chemical Reactions 
Infrared spectra of gas-phase ions and their use in elucidating 
reaction mechanisms. Identification of C;H:~ structural 
isomers by multiphoton electron detachment using a low- 
power infrared laser, 7:22697 
METHYL IODIDE 
Adsorption 


Removal of radioactive methyl iodide from air by solid 
adsorbents, 7:21043 (INIS-mf—6528) 
Chemical Reaction Yield 
Comments on the iodine literature, 7:21965 (EPRI-NSAC—14) 
METHYL PHENOLS 


Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 


See TOLUENE 
3-METHYLCHOLANTHRENE 
Metabolic Activation 
Antimutagenic activities of common vegetables and their 
chlorophyll content, 7:23490 
METHYLMERCURY 
Metabolism 
Methylmercury inhibition of rat brain muscarinic receptors, 
7:23496 
Toxicity 
Methylmercury-induced changes in operant discrimination by 
the pigeon, 7:23497 
MEXICO 
See also CERRO PRIETO GEOTHERMAL FIELD 


Rural development and urban-bound migration in Mexico, 
7:22018 (R—17) 
Economic Growth 
Mexico: petroleum and perspectives, 7:22104 
Petroleum and Mexican economic growth and development in 
the 1980s, 7:22106 
Economy 
Political economy of Mexican oil, 1976-1979, 7:22107 


Policy 
US-Mexican energy relations: ambiguity and fragility, 7:22103 
Energy Sources 
Alternative energy technologies: their application in 
developing countries, 7:21949 (PB—81-239584) 
Foreign Policy 
US-Mexican energy relations: ambiguity and fragility, 7:22103 
Geothermal Energy 
Status of geothermal electric power development in Mexico, 
7:21542 (EPRI-AP—2098) 
Geothermal Power Plants 
Status of geothermal electric power development in Mexico, 
7:21542 (EPRI-AP—2098) 
Petroleum Deposits 
Possible dimensions of Mexican petroleum, 7:20840 
Petroleum Industry 
Mexico: petroleum and perspectives, 7:22104 
PEMEX in a dependent society, 7:22105 
Petroleum and political change in Mexico, 7:20869 (AD-A— 
093621) 


MICHIGAN 
Small-Scale Hydroelectric Power Plants 


Petroleum and Mexican economic growth and development in 
the 1980s, 7:22106 
Renewable Energy Sources 
Alternative energy technologies: their application in 
developing countries, 7:21949 (PB—81-239584) 
MFTF DEVICES 
Reviews 
Mirror Fusion Test Facility status, 7:24065 (UCID—19241) 
MHD CHANNELS 
End Effects 
End region and current consolidation effects upon the 
performance of an MHD channel for the ETF conceptual 
design, 7:22139 (DOE/NASA/10769—22) 
MHD GENERATOR CFFF 
Construction 
MHD coal-fired flow facility. Annual technical 
report, October 1979-September 1980, 7:22137 
(DOE/ET/10815—59) 
MHD GENERATOR ETF 


Design 
Magnetohydrodynamics (MHD) Engineering Test Facility 
200 MWe power plant, 7:22138 
(DOE/NASA/10769—20) 
MHD Channels 
End region and current consolidation effects upon the 
performance of an MHD channel for the ETF conceptual 
design, 7:22139 (DOE/NASA/10769—22) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
Demonstration Programs 
MHD/steam electrical power production: a report, 7:22142 
Performance 
Effect of vacuum exhaust on the performance of 
MHD ducts at high B-field, 7:22140 (DOE/NASA/10769— 
23) 
Superconducting Magnets 
Power supply subsystem for MHD generator supercond 
magnet, baseline power supply designs and costs, 7:22136 
(DOE/ET/10813—T1) 
MHD POWER PLANTS 
See also MHD GENERATOR ETF 
Evaluation 
MHD/steam electrical power production: a report, 7:22142 
Test Facilities 
MHD/steam electrical power production: a report, 7:22142 
MICE 
Population Dynamics 
Competition and habitat selection in a forest-floor small 
mammal fauna, 7:23221 
Radiosensitivity 
Radioresistance of immunized animals in internal irradiation, 
7:23398 
Retention Functions 
Effect of dose on lead retention and distribution in suckling 
and adult female mice, 7:23470 
MICELLAR SYSTEMS 
Study of micelle formation in reversed micellar systems by 
positron annihilation techniques, 7:22728 
Molecular Structure 
Separations chemistry, 7:22656 (ORNL—5817) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 


Regulation of steam in Michigan, 7:22073 (EPRI-EA—2084) 
Ecosystems 
Nesting frequency and success: implications for the 
demography of painted turtles, 7:23217 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Small-Scale Hydroelectric Power Plants 
Institutional constraints on small-scale hydropower in 
Michigan. Final report, 7:21143 (DOE/R5/10232—1) 
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MICROANALYSIS 
Solar Energy 


Solar 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
MICROANALYSIS 
Remote measurement of trace element concentrations in 
— reactor components using a robust computerised 
resp Seaman ag ° 7:21914 
Gas 


Analysis 
Method for detecting trace impurities in gases (Patent), 7:22639 
MICROBIAL FLORA 

See MICROORGANISMS 
MICROCLINE 


Hydrolysis 
Thermodynamic model of the hydrolysis of microcline in acid- 
sulfate solutions, 7:21640 (DOE/ID/01601—T1) 
Alteration 


Hydrothermal 
Thermodynamic model of the hydrolysis of microcline in acid- 
sulfate solutions, 7:21640 (DOE/ID/01601—T1) 
MICROELECTRONIC CIRCUITS 


Design 
Hybrid microelectronics, 7:23057 (EGG—1183-1783) 
Fabrication 
Hybrid microelectronics, 7:23057 (EGG—1183-1783) 
MICROEMULSION FLOODING 


Chemistry 
Enhanced oil recovery, 7:20854 (ORNL—5817) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
Ecology 
Microbial roles in aquatic food webs, 7:23316 (CONF-790268— 
) 


Studies on relationship between air pollutants and 
microorganisms in Japan, 7:23484 
MICROSEISMIC MONITORING 
See ACOUSTIC MONITORING 
MICROSOMES 


Enzyme Activity 
Lipid peroxidation in guinea pig lung microsomes, 7:23287 
MICROSPHERES 
Vapor Deposited Coatings 
Use of molecular beams to support microspheres during plasma 
coating, 7:24074 
MICROTRONS 
Uses 
Simulation of radiation produced by fast neutrons in a 
ST-22 microtron, 7:22335 (KFTI—80-48) 
MIFI IRT-2000 REACTOR 
See IRT-2000 MOSCOW REACTOR 
MIGRATION (KERNEL) 
See AMOEBA EFFECT 
MIGRATION (RADIONUCLIDE) 


Possibility of occurrence of departure from nucleate boiling 
(DNB), 7:21813 (KURRI-TR—197) 
Failed Element Monitors 
Detection of fuel break. Radioactivity monitor, 7:21820 
(KURRI-TR—197) 
Fuel Assemblies 
Behavior of fuel rods owing to baffle jet in Mihama No. 1 
reactor and method of evaluating momentum flux, 7:21817 
(KURRI-TR—197) 
Fuel Element Failure 
Behavior of fuel rods owing to baffle jet in Mihama No. 1 
reactor and method of evaluating momentum flux, 7:21817 
(KURRI-TR—197) 
Construction of reactor and outline of breaking state, 7:21815 
(KURRI-TR—197) 
Detection of fuel break. Radioactivity monitor, 7:21820 
(KURRI-TR—197) 
Investigation and recovery of unrecovered fuel pellets and 
cladding tube pieces, 7:21814 (KURRI-TR—197) 
Investigation concerning broken pieces of fuel rods of Mihama 
No. 1 reactor, 7:21816 (KURRI-TR—197) 
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Method of analyzing jet flow, 7:21818 (KURRI-TR—197) 
of occurrence of departure from nucleate boiling 
(DNB), 7:21813 (KURRI-TR—197) 

Structure change of fuel pellets, 7:21819 (KURRI-TR—197) 
Fuel Pellets 

Structure change of fuel pellets, 7:21819 (KURRI-TR—197) 
Fuel Rods 

= on formation of UsOs, 7:21812 (KURRI-TR— 


Hydrodynamics 
Method of analyzing jet flow, 7:21818 (KURRI-TR—197) 
MILITARY EQUIPMENT 
Electric Batteries 
Electric batteries used by the Bundeswehr, 7:22001 (NP— 
2901040) 
Radiation Hardening 
Statement of work for an aeronautical system nuclear hardness 
program. Final report, 7:23052 (AD-A—102240/9) 
MILK 
Contamination 
Pollution of animal products by radioactive substances, 7:23156 
(NIRS-M—31) 
Transfer of radionuclides into domestic animals and their 
products, 7:23371 (NIRS-M—31) 
Radionuclide Migration 
Radiostrontium in milk and tap water: Appendix D, 7:23149 


CO and OH in the galactic center region, 7:23612 
a approximately 5 K galactic molecular gas, 
:2361 
Formaldehyde 
_—— of < approximately 5 K galactic molecular gas, 
13 
Formy! Radicals 
Observations of the 3.4-mm HCO* line toward the galactic 
center, 7:23611 
Hydroxyl Radicals 
CO and OH in the galactic center region, 7:23612 
MILL TAILINGS 
See also ORE PROCESSING 


Radon attenuation effectiveness and cost optimization of 
composite covers for uranium mill tailings, 7:21024 
(DOE/AL—165/UMTRA) 

MILLING MACHINES 


Design 
compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 


Spring-loaded spider guide assembly for coal pulverizing mills, 
7:20816 (TDB—337) 
MINE-MOUTH GENERATING PLANTS 


Properties 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 


Properties 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 


7:22043 (UCRL—53203) 
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Effects 
In situ analysis and elemental distribution of three Brazilian 
high ash coals, 7:20754 
Liquefaction of Blacksville coal separated by heavy media. 
Appendix K, 7:20646 (DOE/ET/10104—15) 
Infrared spectra of some sulfides and their analogs of binary 
composition in the long-wave region, 7:22640 (NASA-TM— 
a 


Energy Conservation 
Support Program for FY 1981, 7:21383 


Regional Constituency 
(MASEC-R—81-075) 
Solar Energy 
Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS 
Flat plate solar collector with a cantilevered mirror, 7:21493 
Cleaning 


Studies of dust accumulation on solar mirror materials, 7:21477 
(STTFUA—81/11) 


Studies of dust accumulation on solar mirror materials, 7:21477 
(STTFUA—$81/11) 


Silicon carbide mirrors for high power applications, 7:22535 
(BNL—30341) 


Reflectivity 
Silicon carbide mirrors for high power applications, 7:22535 
(BNL—30341) 


Shape 
ACTF mirror design program, 7:21363 
MISONIDAZOLE 
Radiosensitivity Effects 
Comparison of sensitizers in vitro (Co), 7:23428 
Toxicity 
Effects of misonidazole on the ultrastructure of mammalian 
cells cultured in vitro, 7:23429 
MISSILES 
Venting and blow-by effects for the MX trench basing mode. 
Final report 9 September 1976-31 Mar 1980, 7:23049 (AD- 
A—093728) 


Analysis of the low frequency ground motion environment for 
Mx. Surface waves and reverberation. Final report 5 
December 1978-31 December 1979, 7:23050 (AD-A— 
093794) 


Space and missile reliability and safety programs. Technical 
service agreement TSA 79-286. Final report, 7:21968 (EPRI- 
NSAC—31) 


Titanium response to a nuclear radiation environment. Final 
report 1 Nov 79-31 Oct 80, 7:22290 (AD-A—102516/2) 


Small-Scale Hydroelectric Power Plants 
Small-scale h development in Mississippi: barriers 
and incentives, 7:21140 (DOE/R4/20004—T2) 
MISSOURI 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Solar Energy 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 


(Modular Integrated Utility Systems.) 
Bibliographies 


Total energy systems for buildings. 1970-July, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jul 
81, 7:22183 (PB—81-807661) 
MIXED OXIDE FUELS 
Chemical Reactions 
Out-of-pile studies of reactions of UO:, PuO; and (U,Pu)O: 
with caesium, 7:21003 


MOLTEN SALTS 
Latent Heat Storage 


Phase Diagrams 
Out-of-pile studies of reactions of UOz, PuO: and (U,Pu)O; 
with caesium, 7:21003 

MIXING 

Ion Beams 

ee of metal-semiconductor eutectic systems, 

MIXTURES 

See also SLURRIES 


Equations of State 
Local model for equations of state for mixtures, 
7:22654 (LBL—13568) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STAR) 
See STAR MODELS 
MODIFIED IN-SITU PROCES: 
Environmental Impacts 
Investigation of dewatering for the modified in-situ oil shale 
retorting process, 7:20955 (LBL—11990) 
Strata Control 
Structural requirements for the abandonment of in-situ retorts, 
7:20929 (LBL—11990) 
Waste Water 
Treatment of wastewater from modified in-situ oil shale 
retorting, 7:20949 (LBL—11990) 
Water Removal 
Investigation of dewatering for the modified in-situ oil shale 
retorting process, 7:20955 (LBL—11990) 
MODULAR INTEGRATED UTILITY SYSTEMS 
See MIUS 
MOLASSES 
Uses 
Fuel alcohol from sugarcane plants, 7:21285 
MOLDAVITES 
See TEKTITES 
MOLECULAR CRYSTALS 
Crystal Defects 
Positron annihilation studies of defects in molecular crystals. 
Camphene and succinonitrile, 7:22588 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
Deformation 
Molecular distortions and organic reactivity: additions, 
cycloadditions, and free radical reactions, 7:22718 
MOLTEN CARBONATE FUEL CELLS 
Performance 


Molten carbonate fuel cell systems development, 7:22150 
Technology Assessment 
Molten carbonate fuel cell systems development, 7:22150 
MOLTEN SALT COAL GASIFICATION PROCESS 
Process Development Units 
Molten salt coal gasification process development unit, Phase 
2. Quarterly technical progress report No. 4, April-June 
1981, 7:20654 (DOE/ET/10296—194) 
Research Programs 
Molten salt coal gasification process development unit, Phase 
2. Quarterly technical progress report No. 4, April-June 
1981, 7:20654 (DOE/ET/10296—194) 
MOLTEN SALTS 
Evaluations 
Liquid sodium, molten salt, and air/rock for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
Latent Heat Storage 
Liquid sodium, molten salt, and air/rock for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 





MOLYBDENUM 
Activation Analysis 


MOLYBDENUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Crack Propagation 
In situ fracture experiments in b.c.c. metals, 7:22397 
— Spectroscopy 
and stream sediment reconnaissance basic 
“— for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Grain Boundaries 
Grain boundary migration in recrystallized Mo foils, 7:22357 
Ground States 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
347) 
LCAO Method 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
347) 
Physical Radiation Effects 
Positron trapping study of molybdenum irradiated with 2, 10, 
and 40 MeV electrons, 7:22414 
Simultaneous and continuous observation of solid surfaces 
under helium ion bombardment, 7:22327 (JAERI-M—8971) 
Positrons 
Study of positron annihilation characteristics by means of 
correlation measurements of lifetime and annihilation gamma 
energy, 7:22424 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 


Surface study program in IPP, Nagoya University, 7:24040 
(JAERI-M—8971) 
MOLYBDENUM 92 TARGET 
Neutron Reactions 
Isomer ratio of the (n,2n) reaction and spin-dependence of 
level density for nuclei with N approximately 50, 7:23817 
(INIS-SU—40) 
MOLYBDENUM ALLOYS 
See also MOLYBDENUM BASE ALLOYS 
Dissolution 
Some characteristics of the selective dissolution of iron and 
nickel alloys (Fe-28Cr; 70 Ni-28Mo), 7:22353 (NRC/CNR- 
TT—1990) 
MOLYBDENUM BASE ALLOYS 
Physical Radiation Effects 
Effect of alloying elements on neutron irradiation damage in 
molybdenum studied by positron annihilation, 7:22415 
MOLYBDENUM COMPLEXES 
Catalytic Effects 
Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Reactions of (eta~CsHs),NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Chemical Reaction Kinetics 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
Comparative Evaluations 
Reactions of (eta~-CsHs)zNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Crystal Structure 
Crystal and molecular structures of selected organic and 
organometallic compounds and an algorithm for empirical 
absorption correction, 7:22653 (IS-T—967) 
MOLYBDENUM ISOTOPES 
Neutron Reactions 
Total neutron cross sections for molybdenum and zirconium 
isotopes at low energies, 7:23821 (INIS-SU—40) 
MOLYBDENUM OXIDES 
Chemical Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques (Hydrogen molybdenum bronze), 
7:20733 (IS-T—957) 
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MOLYBDENUM SELENIDES 
Charged-Particle Transport 
on layer lattice crystals of 


Photoelectro-chemical processes 
MoS, MoSes, and WSez, 7:22735 


Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 


second quarter, year two, 7:21195 (IS—4776) 
MOLYBDENUM SULFIDES 
Charged-Particle Transport 
Photoelectro-chemical processes on layer lattice crystals of 
MoS:, MoSea, and WSez, 7:22735 


Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 

Spectral Response 
Photoelectrochemical solar cells based on d-band 
i at transition-metal diselenides: detailed 
photocurrent spectroscopy cf the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 
MONITORING 


See also ACOUSTIC MONITORING 
RADIATION MONITORING 


Technology Assessment 
Survey of instrumentation for environmental monitoring, 
7:22980 (LBL—11990) 
MONITORING NETWORK 
See MONITORING 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 
Extreme Ultraviolet Radiation 
Extreme ultraviolet transmission grating monochromater, 
7:23032 


Extreme ultraviolet transmission grating monochromater, 

7:23032 
MONOCRYSTALS 
Neutron Diffraction 

Possibility to improve the ex; tal estimate of the neutron 

electric dipole moment, 7:23902 (INIS-SU—40) 
MONTANA 
Geology 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for CO. miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and Sweetgrass arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 

Geophysical Surveys 

Geophysical inv of certain Montana geothermal 

areas, 7:21571 (DOE/ID/12079—39) 
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Geothermal Resources 
Geothermal resources in Montana, 7:21558 (DOE/ID/12079— 
39) 
Hot Springs 
ysical investigations of certain Montana geothermal 
areas, 7:21571 (DOE/ID/12079—39) 
Oil Fields 
Target reservoirs for CO: miscible flooding. Task two: 

summary of available reservoir and geological data. Vol. II: 

Rocky Mountain states geological and reservoir data. Part 1: 

reservoir selection procedure, geology, and reservoir data 

summary. Final report, 7:20848 (DOE/MC/08341—35- 

Vol.2-Pt.1) 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and Sweetgrass arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 

MOROCCO 
Photovoltaic Power Supplies 

Market assessment of photovoltaic power systems for 
agricultural applications in Morocco, 7:21296 
(DOE/NASA/0180—2) 

MORPHOLOGY 
Biological Radiation Effects 

Procedures to minimize diagnostic x-ray exposure of the 

human embryo and fetus, 7:23353 (FDA—81-8178) 
MT ST HELENS 
Aerial Mi 

Measurements of the stratospheric plume from the Mount St. 
Helens eruption: radioactivity and chemical composition, 
7:23104 

Geothermal Exploration 

Geothermal exploration philosophy for Mount St. Helens (and 

other cascade volcanoes), 7:21574 (DOE/ID/12079—39) 
Plumes 

Atmospheric trace gas measurements with a new clean air 

sampling system, 7:23108 
MULE DEER 
See DEER 


MA-1 unit for instrumental fast neutron activation analysis, 
7:22621 (INIS-SU—52) 
MULTIWIRE PROPORTIONAL CHAMBERS 
Gamma Detection 
Lead oxide glass tubing converters for gamma detection in 
MWPC, 7:22987 
Two dimensional positron annihilation angular correlation 
system, using high density converter, multiwire positional 
chamber and direct reading circuits, 7:22996 
Performance Testing 
Large-area proportional counter camera for the US National 
Small-Angle Neutron Scattering Facility, 7:22951 (CONF- 
801103—66) 
Positron Computed Tomography 
Facility for positron emission tomography in animals, 7:23004 


Large-area proportional counter camera for the US National 
Small-Angle Neutron Scattering Facility, 7:22951 (CONF- 
801103—66) 

MUNGBEANS 
Mutations 

Adaptability studies with mungbean (Vigna radiata) to identify 
suitable genotypes for summer cultivation in Bangladesh, 
7:23360 (IAEA-TECDOC—234) 

Improvement of plant architecture in chickpea and mungbean, 
7:23357 (AEA-TECDOC—234) 

Improvement of mungbean by X-ray irradiation, 7:23362 
(IAEA-TECDOC—234) 


MUSCOVITE 


Varietal improvement of mungbean and blackgram through 
mutation breeding in Thailand, 7:23361 ((AEA-TECDOC— 
234) 

Plant Breeding 

Adaptability studies with mungbean (Vigna radiata) to identify 
suitable genotypes for summer cultivation in Bangladesh, 
7:23360 (IAEA-TECDOC—234) 

it architecture in chickpea and mungbean, 

TECDOC—234) 


Improvement of plan’ 
7:23357 (IAEA- 
Varietal improvement of mungbean and blackgram through 
mutation breeding in Thailand, 7:23361 (IAEA-TECDOC— 
234) 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
Composting 
Composting and urban waste recycling, 7:22238 
Materials Recovery 


Barge-mounted resource recovery facility. Volume I: executive 
summary. Final report May 80-Jun 81, 7:22236 (PB—81- 
240764) 

Barge-mounted resource recovery facility. Volume II: detailed 
study. Final report May 80-Jun 81, 7:22237 (PB—81-240772) 

Waste Processing 

Barge-mounted resource facility. Volume I: executive 
summary. Final report May 80-Jun 81, 7:22236 (PB—81- 
240764) 

Barge-mounted resource recovery facility. Volume II: detailed 
study. Final report May 80-Jun 81, 7:22237 (PB—81-240772) 

MUON NEUTRINOS 
Oscillations 
Upper limits to v/sub /-v/sub tau/ oscillation and v/sub p/- 
tau coupling, 7:23746 
MUONIC ATOMS 
Energy Levels 
Energy levels of muonic atoms, 7:23690 
Energy-Level Transitions 
Energy levels of muonic atoms, 7:23690 


Quantum Electrodynamics 
Energy levels of muonic atoms, 7:23690 
Reviews 


Energy levels of muonic atoms, 7:23690 
MUONS 
Leptonic Decay 
Data-acquisition system for a time-projection chamber, 7:22979 
(LA-UR—81-3185) 
MUSCLES 
Atrophy 
Crustacean muscles: atrophy and regeneration during molting, 
7:23280 (CONF-8109104—1) 


Composition 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 


Enzyme Activity 
Enzyme activities of fish skeletal muscle and brain as 
influenced by depth of occurrence and habits of feeding and 
locomotion, 7:23249 
Morphology 
Conformation changes of actin during formation of filaments 
and paracrystals and upon interaction with DNase I, 
cytochalasin B, and phalloidin, 7:23320 


Lead-induced crop dysfunction in the pigeon, 7:23472 
Ultrastructural Changes 
Crustacean muscles: atrophy and regeneration during molting, 
7:23280 (CONF-8109104—1) 
Water 
Study of hydrogen in coals, polymers, oxides, and muscle 
water by nuclear magnetic resonance; extension of solid-state 
high-resolution techniques, 7:20733 (IS-T—957) 
MUSCOVITE 
Isotope Dating 
K-Ar ages of sericites from the Chugoku District, Japan, 
7:23527 





MUTAGEN SCREENING 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 
MUTAGENESIS 
Inhibition 
Antimutagenic activities of common vegetables and their 
chlorophyll content, 7:23490 


Radioinduction 
Photochemistry of 5-bromouracil and 5-iodouracil in DNA, 
7:23425 
MUTAGENS 
See also EMS 
Bioassay 
Cytogenetic studies in animals, 7:23441 (CONF-811156—1) 
Effects 


Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis. Progress report, 7:23447 (DOE/EV/04024—7) 

Effects 


Mutagenicity testing in mammalian cells. II. Validation of 
multiple drug-resistance markers having practical application 
for screening potential mutagens, 7:23274 
Mutagen Screening 
Cytogenetic studies in animals, 7:23441 (CONF-811156—1) 
MUTANTS 


RNase-sensitive DNA polymerase activity in cell fractions and 
mutants of Neurospora crassa, 7:23318 


Mutagenesis at the ad-3A and ad-3B loci in haploid UV- 
sensitive strains of Neurospora crassa. Pt. 3. Comparison of 
dose-response curves for inactivation and mutation induced 
by y-rays, 7:23402 

Chromatid 


Elastatinal and leupeptin: effects on u.v.-induced mutation and 
sister-chromatid exchanges in Chinese hamster cells, 7:23457 
MUTATIONS 
See also GENE MUTATIONS 


odifying Factors 
Effect of radiation-sensitive mutations and 
mutagens/carcinogens on bacterial recombination and 
mutagenesis, 7:23271 (DOE/EV/04024—8) 
SYSTEMS 


(Measurements While Drilling Systems.) 
Design 

Measure-while-drilling, 7:22887 (EGG—1183-1783) 
Performance 


Measure-while-drilling, 7:22887 (EGG—1183-1783) 
MX DEVICES 
See MFTF DEVICES 
MYOSIN 
Structural Chemical Analysis 
Sequence and structure of a 17,000 dalton fragment 
of myosin, 7:23241 


Possibility of multi-layer Nal(T1) scintillator for a positron 
annihilation two-dimensional angular correlation apparatus, 


7:22995 
Positron Computed Tomography 
Donner Laboratory 280-crystal high resolution positron 
coincidence tomograph, 7:23003 
Shields 
Nal scintillator shield (Engineering Materials), 7:23008 
(CAPE—2703) 
NAPHTHA 
Combustion Properties 
Dual fueling of a two-stroke locomotive engine with alternate 
fuels, 7:22246 
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Physical Properties ; 
—— transportaton fuels: properties and performance, 


Purification 
Hydrogen sulfide removal from coal-derived naphtha, 7:20650 
(DOE/ET/10104—34) 
NAPHTHENES 
See CYCLOALKANES 
NAPHTHOLS 
See also PAN 
Gas Chromatography 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Liquid Column Chromatography 
Effects of solvent composition in the normal-phase liquid 
chromatography of alkylphenols and naphthols, 7:22633 
Mass 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NASOPHARYNX 
See PHARYNX 
NATIONAL ENERGY PLAN 
Briefing on the impacts of the National Energy Plan on 
regional coal production, 7:22088 (CRESS—34) 
NATIONAL ENERGY SECURITY CORPORATION 
See SYNTHETIC FUELS CORPORATION 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL BRIDGES NATIONAL MONUMENT 
Photovoltaic Power Supplies 
Natural Bridges National Monument 100-kW PV power 
system: safety analysis report, 7:21291 (DOE/ET/20279— 
116) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Allocations 
Florida Gas Transmission Company permanent gas curtailment 
plan. Final environmental impact statement, 7:20910 
(FERC/EIS—0029) 
Consumption Rates 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
Energy Efficiency 
Rational utilization of gas by new gas technologies and 
equipment. Description of modern gas appliances, gas-fuelled 
heat pumps, central household heating units, gas-fuelled air 
conditioning units, plant optimization, 7:22167 (INKA- 
Conf—79-402-003) 
Enhanced Recovery 
Western gas sands project. Status report, April-May-June 1981, 
7:20911 (DOE/BC/10003—24) 
Fuel Substitution 
Interruptable natural gas supply to switchable boiler units for 
commercial and industrial plants. Explanation of the 
economic and operational advantages of switchable plants, 
7:22218 (INKA-Conf—79-402-002) 
Fuel Supplies 
Interruptable natural gas supply to switchable boiler units for 
commercial and industrial plants. Explanation of the 
economic and operational advantages of switchable plants, 
7:22218 (INKA-Conf—79-402-002) 
Imports 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 


Statistical analysis of burner settings: an overview, 7:20924 
(CONF-8110159—1) 


Natural gas plan needed to provide greater protection for high- 
iority and critical uses. Report to the Congress, 7:20915 
(PB—81-228488) 
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Prices 
Changes in natural gas prices and supplies since passage of the 
natural Gas Policy Act of 1978. Report to the Congress, 
7:22099 (PB—81-224008) 
Reserves 
Availability and costs of energy over the next twenty years: 
implications for transport fuels in the UK, 7:22199 
and Demand 
Weather data applications in gas forecasting, 7:20907 (CONF- 
8104122—) 
Trade 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
NATURAL GAS DEPOSITS 
Bibliographies 


Western Gas Sands Project: abstracts information system, 

7:20902 (DOE/BC/10003—22) 
Exploration 

Biogenic gas - requirements for generation, accumulation; 

resource potential evaluation, 7:20905 
Geology 

Biogenic gas - requirements for generation, accumulation; 
resource potential evaluation, 7:20905 

Development of techniques for optimizing selection and 
completion of western tight gas sands. Summary report, 
Phases I through VIII, November 1978-September 1981, 
7:20904 (DOE/BC/10005—7) 

Sedimentary structural element analysis, continuity and 
permeability of Mesaverde sandstones from the Rifle Gap 
Area, Colorado. Phase VI report, 7:20903 
(DOE/BC/10005—6) 

Hydraulic Fracturing 

Reservoir engineering, transient pressure well testing, and 
petrophysical analyses of western gas sands. Annual report, 
July 1978-August 1979, 7:20912 (DOE/BC/10106—26) 

Leases 

Final Environmental Impact Statement. Proposed 1982 Outer 
Continental Shelf oil and gas lease sale offshore southern 
California: OCS sale No. 68. Volume 1, 7:20878 (BLM-YN- 
ES—81-002-1792) 

Oil and gas royalty collections: longstanding problems costing 
millions, 7:20870 (AFMD—82-6) 

Proposed 1977 Outer Continental Shelf Oil and Gas Lease 
Sale, Gulf of Mexico. OCS sale No. 47: draft environmental 
impact statement. Volume 1, 7:20884 (PB—81-241085) 

Proposed 1976 Outer Continental Shelf Oil and Gas General 
Leae Sale, Gulf of Mexico. OCS sale No. 41: draft 
environmental statement. Volume 2, 7:20885 (PB—81- 
241101) 

Proposed outer continental shelf oil and gas lease sale 71, 
Diapir Field. Draft environmental impact statement, 7:20882 
(NP—2901385) 


y 
Development of techniques for optimizing selection and 
completion of western tight gas sands. Summary report, 
Phases I through VIII, November 1978-September 1981, 
7:20904 (DOE/BC/10005—7) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
Environmental Impact Statements 
Florida Gas Transmission Company permanent gas curtailment 
plan. Final environmental impact statement, 7:20910 
(FERC/EIS—0029) 
Leak Detectors 
Special study: pipeline excess flow valves, 7:20916 (PB—82- 
109349) 


Design technology, production and principal features of 
multilayer pipes for trunk gas pipelines, 7:20920 


General Order No. 112-D. Rules governing design, 
construction, testing, maintenance and operation of utility 
gas gathering, transmission and distribution piping systems, 
7:20914 (NP—2901892) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 


NEBULAE 
Formaldehyde 


NATURAL GAS INDUSTRY 
Government Policies 


Natural gas plan needed to provide greater protection for high 
ity and critical uses. Report to the Congress, 7:20915 
(PB—81-228488) 
Pricing 


Marginal cost pricing in the natural-gas industry, 7:22102 
NATURAL GAS POLICY ACT 
Economic Impact 
Changes in natural gas prices and supplies since passage of the 
natural Gas Policy Act of 1978. Report to the Congress, 
7:22099 (PB—81-224008) 
NATURAL GAS WELLS 
Classification 


FERC should improve the natural gas well determination 
process, 7:20908 (EMD—81-88) 
Drill Cores 
Field activities of the offset well test program in Meigs 
County, Ohio. Final report, 7:20913 (DOE/MC/08216—T2) 
Gas Injection 
Western gas sands project. Status report, April-May-June 1981, 
7:20911 (DOE/BC/10003—24) 
Testing 
Field activities of the offset well test p: in Meigs 
County, Ohio. Final report, 7:20913 (DOE/MC/08216—T2) 
Wellhead Prices 
FERC should improve the natural gas well determination 
process, 7:20908 (EMD—81-88) 
NAVAL RESEARCH LABORATORY 
Radiation Monitoring 
Envitonmental monitoring for gamma radiation at the Naval 
Research Laboratory-1980. Interim report, 7:23118 (AD-A— 
102090/8) 
NAVIER-STOKES EQUATIONS 
Analytical Solution 
Solving the Navier-Stokes equations with LSODI and the 
method of lines, 7:24124 (UCID—19262) 
NAVIGATIONAL INSTRUMENTS 
Computer Codes 
Geophysical flight line flying and flight path recovery utilizing 
the Litton LTN-76 inertial navigation system, 7:23532 
(GJIBX—363-81) 
NEA 
(Nuclear Energy Agency.) 
FBR Type Reactors 
Review of fast reactor activities at OECD (NEA), 7:21885 
(IWGFR—37/2) 
NEAR ULTRAVIOLET RADIATION 
(Wavelength range 4000-2000 A.) 
Genetic Radiation Effects 
Influence of the wavelength of ultraviolet radiation on 
survival, mutation induction and DNA repair in irradiated 
Chinese hamster cells, 7:23420 
NEBRASKA 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Geothermal Resources 
Geothermal investigations in Nebraska: methods and results, 
7:21535 (DOE/ID/12079—39) 
Solar Energy 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
NEBULAE 


Alkynes 
GH and HCN in interstellar clouds, 7:23602 
Core of a quiescent cloud, L183, 7:23606 
Ammonia 


Ammonia observations of the molecular cloud near $106, 
7:23605 

Core of a quiescent cloud, L183, 7:23606 

Detection of new ammonia sources, 7:23603 
Energy-Level Transitions 

Detection of new ammonia sources, 7:23603 
Formaldehyde 

Cloud-to-cloud variations in H2CO-to-H2 ratios, 7:23609 





NECROSIS 
Hydrogen 


Cloud-to-cloud variations in HaCO-to-Hg ratios, 7:23609 
Infrared Radiation 
Further observational studies of the high velocity molecular 
source (‘plateau’) in Orion, 7:23593 
High velocity gas in the Orion nebula, 7:23594 
Lunar occultation observations of millimeter CO emission in 
$255, 7:23595 
Microwave Radiation 
High velocity gas in the Orion nebula, 7:23594 
Identification of mm-wavelength U-lines, 7:23597 
Radio-frequency observations of interstellar CH, and HC;N, 
7:23596 
Nitriles 
Core of a quiescent cloud, L183, 7:23606 
Nitrites 


CaH and HCN in interstellar clouds, 7:23602 
NECROSIS 


Radioinduction 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
DYMIUM 


Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
NEODYMIUM 143 TARGET 
Neutron Reactions 
Cross section of (n, a reaction) on rare earth nuclei with 30 
keV neutrons, 7:23828 (INIS-SU—44) 
NEODYMIUM 146 


Biogeochemistry 
Prediction of the ultimate biological availability of 
transuranium elements in the environment, 7:23169 
NEODYMIUM LASERS 
Clean Rooms 


Nova laser system high-pressure clean room spray booth 
(Engineering Materials), 7:24104 (CAPE—2742) 


Tunable sources. Final report 1 September 1979-31 
August 1980, 7:22818 (AD-A—093688) 
Electronic Circuits 
Actively mode-locked and Q-switched oscillator system 
(Engineering Materials), 7:24101 (CAPE—2694) 
NEODYMIUM OXIDES 


Emissivity 
Experimental investigations into the spectral reflectivities and 
emissivities of liquid UO., UC, ThO, and Nd2Os, 7:22513 
Reflectivity 
Experimental investigations into the spectral reflectivities and 
emissivities of liquid UO, UC, ThO, and Nd2Os, 7:22513 
NEON 
See also NEON 20 BEAMS 
Atom-Molecule Collisions 
Collisional dissociation of dimers by monomers in rare gases, 
7:23688 
Ion-Atom Collisions 
Selective electron capture into slow highly ionized recoil 
atoms produced in heavy ion-atom collisions, 7:23698 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
Positronium 


Positron annihilation in gaseous ethane and ethane-neon 
mixtures, 7:23710 


Manufacturing cycle for pure neon-helium mixture production, 
7:22791 (KFTI—80-37) 
NEON 20 BEAMS 
Energy Losses 
Deposited energy losses of high energy heavy ions in thin gas 
layers, 7:23912 


See also CARCINOMAS 
LYMPHOMAS 
SARCOMAS 


ERA Vol. 7, No. 8 / 2188 


Studies of the in vivo uptake of Ga-67 by an experimental 
abscess: concise communication, 7:23295 
Statistics 
Comments on "The question of radiation causation of cancer in 
Hanford workers’ by J.W. Gofman, and reply, 7:23392 
NEPTUNIUM 
Purification 
Purification of product flows of Th-U fuel element 
reprocessing of Np and Pu, 7:21013 (Juel-Conf—30) 
NEPTUNIUM 237 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
NERVE CELLS 
Growth 
Growth of purified astrocytes in a chemically defined medium, 
7:23262 
Physical Properties 
Thermal aspects of electromagnetic field interactions with 
bound Calcium ions at the nerve cell surface, 7:23333 
NETHERLANDS 
Air Pollution Abatement 
Cooperation between Germany and the Netherlands 1969-1979. 
10 years of scientific cooperation in the field of air pollution 
abatement, 7:23078 
Energy Demand 
EC energy modelling programme. Final report, 7:22082 (PB— 
81-243222) 
Energy Supplies 
EC energy modelling programme. Final report, 7:22082 (PB— 
81-243222) 
Imports 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
LMFBR Type Reactors 
Status of the fast breeder reactor development in the Federal 
Republic of Germany, Belgium and the Netherlands, 
February 1981, 7:21876 (IWGFR—37/2) 
NETWORK ANALYSIS 
Least Square Fit 
Least squares adjustment of large-scale geodetic networks by 
orthogonal decomposition, 7:23941 (ORNL/CSD—88) 
NEURONS 
See NERVE CELLS 
NEUROSPORA 
Mutants 
Mutagenesis at the ad-3A and ad-3B loci in haploid UV- 
sensitive strains of Neurospora crassa. Pt. 3. Comparison of 
dose-response curves for inactivation and mutation induced 
by y-rays, 7:23402 
Radiosensitivity 
Mutagenesis at the ad-3A and ad-3B loci in haploid UV- 
sensitive strains of Neurospora crassa. Pt. 3. Comparison of 
dose-response curves for inactivation and mutation induced 
by y-rays, 7:23402 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
Beam Dumps 
Design of multi-megawatt actively cooled beam dumps for the 
Neutral-Beam Engineering Test Facility, 7:24054 (LBL— 
13516) 
Pulsed cooling-water systems for actively cooled beam dumps, 
7:24052 (LBL—13514) 
Sputtering-erosion estimates for NBETF beam dumps, 7:24053 
(LBL—13515) 
Control 
Control of a high-power neutral beam generator by means of 
arc-current regulation, 7:24048 (LBL—12723) 
Cooling Systems 
Evaluation of forced-convection nucleate boiling detection by 
acoustic emission, 7:24055 (LBL—13519) 
Design 
Computer analysis, design and construction of the BNL Mk V 
magnetron, 7:24004 (BNL—30315) 
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Design and fabrication of a large magnetic cusp type of plasma 
generator for the production of negative ions, 7:24046 
(LBL—12394) 

Electric Arcs 

Neutral-beam source metal-arc protection circuit, 

7:24047 (LBL—12721) 


Electrical Insulation 
Mechanical properties considerations for use of epoxy 
insulators and bonded joints in neutral beam ion sources, 
7:24010 (GA-A—16549) 
Pressure Gradients 
Beam-induced pressure variations in a TFTR neutral-beam 
injector, 7:24057 (LBL—13597) 
Radioactivation 
ACDOSz2: a code for neutron-induced activities and dose rates, 
7:24050 (LBL—13429) 
Research Programs 
BNL negative ion based neutral beam development, 7:24005 
(BNL—30326) 
Test Facilities 
Neutral beam system test facility (Engineering Materials), 
7:24106 (CAPE—2718) 
Performance characteristics of NBSTF, the prototype neutral- 
beamline for TFTR, 7:24051 (LBL—13506) 
TFTR neutral-beam test facility, 7:24062 (PPPL—1850) 
NEUTRETTOS 
See MUON NEUTRINOS 
NEUTRINO DETECTION 
Liquid Scintillation 


Detectors 
Nuclear structure at intermediate energies. Progress report, 
April 1, 1981-March 31, 1982, 7:23736 (DOE/ER/40032—1) 
NEUTRINO REACTIONS 
Charged-Current 


Solar neutrino capture cross section for *'Br, 7:23818 
Particle Production 
Upper limits to v/sub y/-v/sub tau/ oscillation and v/sub p/- 
tau coupling, 7:23746 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
Cross Sections 
Production of charm and new particles in neutrino-nucleon 
interactions, 7:23737 (FERMILAB—CONF-81/73-EXP) 
NEUTRINOS 


See also MUON NEUTRINOS 
SOLAR NEUTRINOS 
Mass 


Cosmological constraints on grand unified theories, 7:23779 
(DOE/ER/03285—39) 
Neutrino mass and neutrino cosmology, 7:23561 (SLAC- 
PUB—2784) 
Strong CP solution with SU(5)xSU(5), 7:23768 
Production 
Neutrinos from electron-positron pair annihilation in 
supernovae, 7:23587 
NEUTRON ACTIVATION ANALYZERS 
Design 


On-line neutron activation analysis of coal with high-speed 
spectroscopy, 7:21746 (UCRL—50025-81-1) 
Sources 


Pulsed neutron activation neutron generator (Engineering 
Materials), 7:22649 (CAPE—2737) 
Performance 
On-line neutron activation analysis of coal with high-speed 
spectroscopy, 7:21746 (UCRL—50025-81-1) 
NEUTRON BEAMS 
Beam Optics 
Pictures formation in the neutron optics with very slow 
neutrons (problems and perspectives), 7:23899 (INIS-SU— 
40) 
Filters 
Filtered reactor neutron beams with average energies 0.9, 1.1 
and 1.4 keV, 7:23903 (INIS-SU—44) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 


INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 


Performance 
Response of the SPND measurement system to temperature 
during the Three Mile Island Unit 2 accident (Self-Powered 
Neutron Detector), 7:21973 (GEND—017) 
NEUTRON DIFFRACTOMETERS 
Design 
Design of a time-of-flight single-crystal diffractometer for the 
Argonne prototype pulsed-neutron source, 7:22994 
NEUTRON DOSIMETRY 
Cross Sections 
Uncertainties of neutron cross-sections for reactor dosimetry, 
7:22975 (JAERI-M—8769) 
NEUTRON RADIOGRAPHY 
Ultrahigh-Speed 


Photography 

High frame-rate neutron radiography of dynamic events, 

7:23029 (UCRL—86954) 
NEUTRON REACTIONS 
Breakup Reactions 

Determination of the neutron-neutron scattering length in the 
*H(n,np)n reaction at energies between 15 and 27 MeV, 
7:23800 


Absolute method of measurement of the fast neutron capture 
cross section by *°*U, 7:23857 (INIS-SU—44) 

Anomalies of gamma-ray intensities in spectra of neutron 
resonance capture, 7:23831 (INIS-SU—44) 

Direct measurement of a thermal cross section of neutron 
radiative capture by deuterons, 7:23799 (INIS-SU—44) 

Gamma-quanta circular polarization in the reaction of radiative 
capture of polarized thermal neutrons by protons, 7:23798 
(INIS-SU—40) 

Gamma ray spectra from the ‘*7Sm(n, y)*“*Sm reaction with 
2,24- and 55 keV-neutrons, 7:23829 (INIS-SU—44) 

Interaction of neutrons with the matter in the laser field, 
7:23893 (INIS-SU—40) 

Isomeric cross-section ratio in double neutron capture of **Nb, 
7:23835 (JAERI-M—8769) 

Isotopic identification of neutron resonances according to 
gamma rays, 7:23837 (INIS-SU—44) 

Measurement of resonance self-shielding factors of neutron 
capture cross section by *°*U, 7:23853 (INIS-SU—44) 

Statistical properties of transition intensities 
ratio in neutron resonances, 7:23827 (INIS-SU—44) 

Study of the “*Gd(n, y)'**Gd reaction on isolated resonances, 
7:23836 (INIS-SU—44) 

Systematics of averaged cross sections of neutron radiative 
capture, 7:23833 (INIS-SU—44) 

Total cross section and cross sections of scattering and capture 
of neutrons by sulfur in the 4-0.024 eV energy range, 7:23904 
(INIS-SU—44) 


Exchange Reactions 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 

Compound-Nucleus Reactions 

K quantum number mixing in a compound nucleus and 
reactions with polarized targets and beams, 7:23877 (INIS- 
SU—40) 

Study of a multiparticle resonance mechanism in the cross 
sections of neutron-nucleus interaction in terms of the 
coupled channel equation model, 7:23878 (INIS-SU—40) 

Coupled Channel Theory 

Description of reactions with three final state particles in terms 
of the coupled channel equation model, 7:23871 (INIS-SU— 
40) 

Cross Sections 

Absolute measurement of the *Li(n,a)*H reaction cross section 
at the resonance region in 244 keV, 7:23806 

Collection and evaluation of nuclear data of Th-232, 7:23859 
(KURRI-TR—184) 

Collection and evaluation of nuclear data of U-233, 7:23860 
(KURRI-TR—184) 

Determination of total cross section and scattering cross 
section of **U for 2 and 24.4 keV-neutrons, 7:23858 (INIS- 
SU—44) 





NEUTRON REACTIONS 
Cross Sections 


Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 

Distribution of nuclear reaction cross sections with thermal 
neutrons, 7:23826 (INIS-SU—44) 

Evaluation of resonance parameters of U-233, 7:23861 


Evaluation of Cm-247 neutron cross sections in the resonance 
region, 7:23846 (EUR—6929) 

INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 

Present status, critical comparison and assessment of different 
evaluations and files of neutron cross-section data for 
selected actinides, 7:23849 (IAEA-TECDOC—232) 

Report on the November 1978 NEANDC-sponsored 
Workshop on the cross-sections of the heavier plutonium 
and americium isotopes, complemented by the status and 
accuracy of experimental neutron cross-section data for 
elements higher than americium, 7:23848 (IAEA- 
TECDOC—232) 

Status and accuracy of experimental neutron data for the 
important isotopes relevant to the **Th - *°U fuel cycle in 
the thermal and resonance region, 7:21007 (IAEA- 
TECDOC—232) 

Status and accuracy of neutron data for the important isotopes 
relevant to the thorium-uranium fuel cycle in the fast energy 
region, 7:21008 (IAEA-TECDOC—232) 

Uncertainties of neutron cross-sections for reactor dosimetry, 
7:22975 (JAERI-M—8769) 

Elastic Scattering 

Angular distributions of elastically or inelastically scattered 5.6 
and 7 MeV neutrons by sup(58, 60, 62, 64)Ni, 7:23816 (INIS- 
SU—40) 

Applicability of a generalized optical model with preferable 
absorption in one-phonon channels at intermediate energies 
of neutrons, 7:23824 (INIS-SU—40) 

Approximation of angular distributions of scattered neutrons 
with the model informativity taken into account, 7:23880 
(INIS-SU—40) 

Energy-Level Density 

Level density and neutron cross sections, 7:23834 (JAERI-M— 

8769) 
Fast Fission 

Theoretical methods for calculating the cross-sections of 

fissionable nuclei. Chapter 5, 7:23867 
Fission 

Basic physics of the fission process. Chapter 2, 7:23866 

Measurements of fission cross-sections. Chapter 4, 7:23868 

Measurement of the average number of prompt neutrons 
emitted per fission of **°U relative to "Cf for the energy 
region 500 eV to 10 MeV and below 0.3 eV, 7:23862 
(ORNL/TM—7988) 

Neutron resonance density and another nuclear level density 
data, 7:23850 (INIS-SU—40) 

Scattering 


Angular distributions of elastically or inelastically scattered 5.6 
and 7 MeV neutrons by sup(58, 60, 62, 64)Ni, 7:23816 (INIS- 
SU—40) 

Collective excitations of target-nuclei and the neutron optical 
potential at low and intermediate energies, 7:23881 (INIS- 
SU—40) 

Differences of dynamical deformation parameters in inelastic 
proton and neutron scattering, 7:23822 (INIS-SU—40) 

Excitation of collective states at inelastic neutron scattering in 
the 3p resonance range, 7:23825 (INIS-SU—44) 

Excitation of the 3+ abnormal parity state in Si* by neutron 

ic scattering at incident energies between 8 and 14 
MeV, 7:23808 (INIS-SU—40) 
Integral Cross Sections 

Radiochemical studies of fast neutron induced reactions at 

KFA JUELICH, 7:23802 (INIS-SU—40) 
Nuclear Models 

Mechanism of interaction of resonance S-neutrons with 

spherical nuclei, 7:23820 (INIS-SU—40) 
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Optical Models 

Optical-model description of the low-energy neutron 

interaction with spherical nuclei, 7:23870 (INIS-SU—40) 
Pickup Reactions 

Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 

Cross section of (n, a reaction) on rare earth nuclei with 30 
keV neutrons, 7:23828 (INIS-SU—44) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 

Potential Scattering 

Analytical properties and resonance structure of S-matrix for 
non-central interactions and non-coservating parity 
interactions. 2. On possible mechanism of amplification of 
parity non-conservation effects in term of simplest resonance 
scattering models of polarized slow neutrons by nuclei, 
7:23882 (INIS-SU—40) 

Possible effect of one-pion ex: on radii of potential p- 

of neutrons by nuclei, 7:23830 (INIS-SU—44) 
Nucleus Emission 

Study of a multiparticle resonance mechanism in the cross 
sections of neutron-nucleus interaction in terms of the 
coupled channel equation model, 7:23878 (INIS-SU—40) 

Quasi-Elastic 

Isomer ratio of the (n,2n) reaction and spin-dependence of 
level density for nuclei with N approximately 50, 7:23817 
(INIS-SU—40) 

Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 

Resonance Scattering 

Analysis of data on resonance neutron transmission through 
%°Py thick samples, 7:23854 (INIS-SU—44) 

Analytical properties and resonance structure of S-matrix for 
non-central interactions and non-coservating parity 
interactions. 2. On possible mechanism of amplification of 
parity non-conservation effects in term of simplest resonance 
scattering models of polarized slow neutrons by nuclei, 
7:23882 (INIS-SU—40) 

Fluctuations of the reduced gamma widths averaged 
over the resonances, 7:23815 (INIS-SU—40) 

Resonances of the spherical nucleus form, 7:23812 (INIS-SU— 
40) 

Spin channel mixing in the 49- and 97 keV p-resonances of 
fluorine, 7:23804 (INIS-SU—44) 

To the study of resonance structure of neutron-nucleus 
interaction by the direct calculation of the effective 
hamiltonian resolvent and by modelling shifts and widths by 
the random matrix method, 7:23879 (INIS-SU—40) 

S Matrix 

Analytical properties and resonance structure of S-matrix for 
non-central interactions and non-conservating parity 
interactions. 1. General results, 7:23873 (INIS-SU—40) 

Strength Functions 

Difference of the neutron strength functions of ground and 
excited states, 7:23875 (INIS-SU—40) 

Semimicroscopic calculations of neutron strength functions of 
spherical nuclei, 7:23874 (INIS-SU—40) 

Spin dependence of a neutron strength function, 7:23832 (INIS- 
SU—44) 

Thermal Fission 

Evaluation of Cm-247 neutron cross sections in the resonance 
region, 7:23846 (EUR—6929) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

Multilevel parametrization of the **Pu fission cross section in 
the resolved resonance range, 7:23856 (INIS-SU—44) 

P-odd asymmetry of neutron emission in the **U, **U, *Pu, 
7:23851 (INIS-SU—40) 

Total Cross Sections 

1 keV resolution measurements of osub(t) for Pb? in the 
neutron energy range 1.5-2.0 MeV, 7:23843 (INIS-SU—40) 

Applicability of a generalized optical model with preferable 
absorption in one-phonon channels at intermediate energies 

of neutrons, 7:23824 (INIS-SU—40) 
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‘gy dependence of neutron total cross sections for nickel 
ae be 7:23813 (INIS-SU—40) 
Total neutron cross sections for molybdenum and zirconium 
isotopes at low energies, 7:23821 (INIS-SU—40) 
NEUTRON SOURCE FACILITIES 
Tritium Target 
Analysis of bond failures in RTNS-II targets, 7:24067 
(UCRL—53184) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Neutron generation in the radiation field of relativistic 
electrons (Neutron focus), 7:22916 (INIS-SU—61) 
Design 
Pulsed neutron activation neutron generator (Engineering 
Materials), 7:22649 (CAPE—2737) 
Moderators 
Effect of the moderator dimensions and energy spectrum of 
neutrons from sources on the slow neutron flux 
density distribution in water, 7:23905 (INIS-SU—52) 
Neutron Flux 
Problems of neutron flux stabilization for 10N generator, 
7:21098 (INIS-SU—52) 


Problems of neutron flux stabilization for 10N generator, 
7:21098 (INIS-SU—52) 

Pulse operating conditions of NGM-11 neutron generator, 
7:21099 (INIS-SU—52) 


Pulse operating conditions of NGM-11 neutron generator, 
7:21099 (INIS-SU—52) 
NEUTRON SPECTROMETERS 


Efficiency 
Study of elastic and inelastic neutron scattering in the 5-8 MeV 
energy range, 7:22961 (INIS-SU—40) 


Energy spectra measurements of ultracold neutrons, 7:22962 
(INIS-SU—40) 
NEUTRON STARS 
Equations of State 
Neutron Stars. Lecture 3 - Equations of state, 7:23578 
Star Accretion 
Nuclear explosions on neutron star surfaces, 7:23579 
Star Models 
Neutron Stars. Lecture 1 - Pulsars, bursters and neutron stars, 
7:23576 
Neutron Stars. Lecture 2 - Neutron star structure, 7:23577 
NEUTRON-GAMMA LOGGING 
Application of radiative neutron capture in elemental analysis 
in deep boreholes, 7:22614 (INIS-mf—6708) 
NEUTRON-NEUTRON INTERACTIONS 
Scattering Lengths 
Determination of the neutron-neutron scattering length in the 
ae reaction at energies between 15 and 27 MeV, 


Decay 
Neutron lifetime, 7:23761 
Bound State 
Prediction and experimental discovery of the neutron bound 
state in the matter, 7:23898 (INIS-SU—40) 
Coherent Scattering 
Coherent neutron-photon (phonon) resonance, 7:23894 (INIS- 
SU—40) 
Electric Dipole Moments 
Electric dipole moment of the neutron: a cosmic seismometer, 
7:23778 (DOE/ER/03285—39) 
Lifetime 
Neutron lifetime, 7:23761 


Prediction and ital discovery of the neutron bound 
state in the matter, 7:23898 (INIS-“SU—40) 


NEW MEXICO 
Geophysical Surveys 


NEVADA 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Goldfield quadrangle, California; Nevada, 7:20988 
(GIBX—418-81) 
Resources 
Nevada resource assessment program - 1980, 7:21536 
(DOE/ID/12079—39) 
NEVADA TEST SITE 
Data Acquisition Systems 
Optical instrumentation studies, 7:23061 (EGG—1183-1783) 
Data Base 
Session II-B. Repository development, 7:21027 
(DOE/NWTS—15) 


Electromagnetic Surveys 
Interpretation of time-domain electromagnetic soundings in the 
Calico Hills area, Nevada Test Site, Nye County, Nevada, 
7:23534 (USGS-OFR—81-988) 
Geology 
Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 


Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 
Nuclear 


Results of calculations of external gamma radiation exposure 


rates from fallout and the cohenel entine radionuclide 
Operation upshot-knothole, 1953, 7:23165 (UCRL—53152- 
Pt.4) 


Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation Tumbler-Snapper, 1952, 7:23164 (UCRL—53152- 
Pt.3) 

Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide 
Operation Buster-Jangle, 1951, 7:23163 (UCRL—53152-Pt.2) 


Further description of the petrology of the Topopah Spring 
member of the paintbrush tuff in drill holes UE25A-1 and 
USW-G1 and of the lithic-rich tuff in USW-G1, Yucca 
Mountain, Nevada, 7:23539 (LA—9000-MS) 

Radiation Detectors 
Pulsed calibration source, 7:22896 (EGG—1183-1783) 


Stratigraphy 
Further description of the petrology of the Topopah Spring 
member of the paintbrush tuff in drill holes UE25A-1 and 
USW-G1 and of the lithic-rich tuff in USW-G1, Yucca 
Mountain, Nevada, 7:23539 (LA—9000-MS) 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW MEXICO 
Coal Deposits 
Coal test drilling for the DE-NA-Zin Bisti Area, San Juan 
County, New Mexico, 7:20800 (USGS-OFR—80-1289) 
Geochemical Surveys 
Hydrogeochemical and stream sediment reconnaissance 
data for Las Cruces quadrangle, New Mexico, 7:20986 
(GJBX—416-81) 


Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Geophysical Surveys 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
New Mexico-Carlsbad NI 31-11 Quadrangle. Final report, 
7:20982 (GJBX—412-81-Vol.2C) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
New Mexico-Las Cruces NI 13-10 Quadrangle. Final report, 
7:20983 (GIBX—412-81-Vol.2D) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume IL 





NEW MEXICO 
Geophysical Surveys 


Texas-New Mexico-E] Paso NH 13-1 Quadrangle. Final 
report, 7:20985 (GJBX—412-81-Vol.2F) 
Magnetic Surveys 
NURE aerial gamma-ray and magnetic-reconnaissance 
portions of New Mexico, Arizona, and Texas. Volume I. 
Instrumentation and data reduction. Final report, 7:20981 
(GJBX—412-81-Vol.1) 
Oil Fields 
Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 
Radiometric Surveys 
NURE aerial gamma-ray and magnetic-reconnaissance survey 
portions of New Mexico, Arizona, and Texas. Volume I. 
Instrumentation and data reduction. Final report, 7:20981 
(GIBX—412-81-Vol.1) 
Resource Assessment 
New Mexico's energy resources ‘81. Annual report of Bureau 
of Geology in the Mining and Minerals Division of New 
Mexico Energy and Minerals Department, 7:20957 (NP— 
2901535) 
Resource Development 
New Mexico's energy resources ‘81. Annual report of Bureau 
of Geology in the Mining and Minerals Division of New 
Mexico Energy and Minerals Department, 7:20957 (NP— 
2901535) 
NEW YORK 
See also NEW YORK CITY 
Geothermal Exploration 
Geothermal exploration methods used in the capital district of 
New York, 7:21572 (DOE/ID/12079—39) 
Renewable Energy Sources 
Implementing a local energy conservation and development 
plan: the Southern Tier Central Region’s Energy 
Development Corporation, 7:22124 (CONF-801203—) 
Thermal Springs 
Geothermal exploration methods used in the capital district of 
New York, 7:21572 (DOE/ID/12079—39) 
NEW YORK CITY 
Dual-Purpose Power Plants 
Oil-fired cogeneration, 7:22060 (EPRI-EA—2084) 
NEW ZEALAND 
See also WAIRAKEI GEOTHERMAL FIELD 
Coal Liquefaction Plants 
Foreign coal liquefaction technology survey and assessment, 
7:20691 
Electric-Powered Vehicles 
Feasibility of electric vehicles in New Zealand. Report No. 61. 
Appendices (Appendices to final report), 7:22263 
(NZERDC-LF—2009) 
Energy Source Development 
Barriers to small-scale energy technologies, 7:21159 
(NZERDC—59) 
Geothermal Energy 
Some possible restraints on geothermal development in New 
Zealand, 7:21547 (EPRI-AP—2098) 
Hydrology 
Small hydro-electric resource assessment: Hauraki area, 
7:21138 (NZERDC—63) 
Insolation 
— weather data for New Zealand, 7:22175 (NZERDC— 
2) 
Renewable Energy Sources 
Barriers to small-scale energy technologies, 7:21159 
(NZERDC—59) 
Small-Scale Hydroelectric Power Plants 
Small h tric resource assessment: Hauraki area, 
7:21138 (NZERDC—463) 
Weather 
— weather data for New Zealand, 7:22175 (NZERDC— 
) 
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NICKEL 


Evolution of profiles for helium distribution in nickel during 
annealing at 320-1170 K, 7:22334 (KFTI—80-48) 
Biological Effects 
Effects of intrarenal injection of nickel subsulfide in rodents, 
7:23467 
Catalytic Effects 
Catalysis of hydrogasification of coke with Fe, Co and Ni, 
7:20708 


Geochemistry 
Geochemical cycles of elements and human perturbation, 
7:23202 
Ton-Atom Collisions 
Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
Magnetic Properties 
Magnetic state at the surface of a ferromagnet by polarized 
electron diffraction, 7:22399 
Measuring Methods 
Analytical biochemistry of nickel, 7:23487 
Metabolism 
Analytical biochemisiry of nickel, 7:23487 
Fluctuations of nickel concentrations in urine of electroplating 
workers, 7:23471 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Phase Transformations 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
Physical Radiation Effects 
Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 
Evolution of profiles for helium distribution in nickel during 
annealing at 320-1170 K, 7:22334 (KFTI—80-48) 
Positronium 
Positronium emission from metal surfaces characterized by 
Auger electron spectroscopy, 7:22443 
Positrons 
Examination of deformed stainless steel and nickel by positron 
annihilation, 7:22453 
Positron annihilation measurements in Cu, Ni, Pd, and Pt in 
thermal equilibrium, 7:22448 
Positron lifetime study in ultrafine particles, 7:22442 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Sorptive Properties 
Optical properties of molecules chemisorbed on the Ni (111) 
surface, 7:22690 
Vacancies 
Determination of the vacancy formation enthalpy for high 
purity Ni, 7:22452 
Positron annihilation measurements in Cu, Ni, Pd, and Pt in 
thermal equilibrium, 7:22448 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
NICKEL 58 TARGET 
Neutron Reactions 
Angular distributions of elastically or inelastically scattered 5.6 
and 7 MeV neutrons by sup(58, 60, 62, 64)Ni, 7:23816 (INIS- 
SU—40) 
Energy dependence of neutron total cross sections for nickel 
isotopes, 7:23813 (INIS-SU—40) 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
Study of neutron reactions at 14 MeV, 7:23803 (INIS-SU—40) 
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NICKEL 60 TARGET 
Neutron Reactions 
Angular distributions of elastically or inelastically scattered 5.6 
and 7 MeV neutrons by sup(58, 60, 62, 64)Ni, 7:23816 (INIS- 
SU—40) 
Energy dence of neutron total cross sections for nickel 
isotopes, 7:23813 (INIS-SU—40) 
Resonances of the spherical nucleus form, 7:23812 (INIS-SU— 
40) 
Proton Reactions 
Fluctuations of the reduced partial gamma widths averaged 
over the resonances, 7:23815 (INIS-SU—40) 
NICKEL 64 TARGET 
Neutron Reactions 
Angular distributions of elastically or inelastically scattered 5.6 
and 7 MeV neutrons by sup(58, 60, 62, 64)Ni, 7:23816 (INIS- 
SU—40) 
NICKEL ALLOYS 


See also NICKEL BASE ALLOYS 
NICKEL STEELS 


Carbon Additions 
Importance of ternary terms in the representation of the 
thermodynamics of carbon dissolved in austenitic Fe-Ni 
alloys, 7:22393 
Corrosion Resistance 
Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 
Crystal-Phase Transformations 
Study of phase transformations in copper alloys by positron 
annihilation, 7:22402 
Dissolution 
Some characteristics of the selective dissolution of iron and 
nickel alloys (Fe-28Cr; 70 Ni-28Mo), 7:22353 (NRC/CNR- 
TT—1990) 
Electronic Structure 
Electron momentum density in disordered transition and noble 
metal alloys in the average t-matrix approximation, 7:22419 
Electron-Positron Collisions 
Positron annihilation in glassy alloys, 7:22579 
Order-Disorder Transformations 
Investigation of order-disorder in nickel-iron alloys by positron 
angular correlation, 7:22413 
Physical Radiation Effects 
Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 
Radiation-induced ordering in iron-nickel alloys, 7:22320 
(INIS-SU—61) 
Structural relaxation in FesoNisBoo by means of neutron 
irradiation, 7:22363 
Surface Properties 
Use of photoemission with synchrotron radiation to probe 
surfaces on an atomic scale, 7:23929 
Thermoelasticity 
Positron annihilation in the thermoelastic martensitic 
transformation, 7:22403 
Vacancies 
Trapping of positive muons by vacancies in Cu-Al and Al-Ni 
non-stoichiometric compounds, 7:22436 
NICKEL BASE ALLOYS 
See also RENE 95 
Comparative Evaluations 
Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
Corrosion 
Cobalt base replacement by a nickel base, 7:22295 (BLL- 
RTS—12503) 
In-bed corrosion tests of superheater alloys in a 10-square-foot 
AFBC. Final report, 7:22883 (EPRI-CS—2118) 


Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 

Critical Current 

Superconducting properties of eutectic Ni-NbC composite, 

7:22332 (KFTI—80-30) 


NICKEL-ZINC BATTERIES 
Research Programs 


Oxide-dispersion hardened, eS 
high-temperature application, 7:223 
abrication 


F 
Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 
Plant materials program. Progress report, June 1980-May 1981, 
7:21785 (EPRI-NP—2125-SR) 


Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 

Fluorination 
Internal fluoridation of Ni-5.6% Cr alloy, 7:22367 
Friction 

Cobalt base replacement by a nickel base, 7:22295 (BLL- 

RTS—12503) 
Stress Corrosion 

Plant materials program. Progress report, June 1980-May 1981, 

7:21785 (EPRI-NP—2125-SR) 
Tensile Properties 

Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 

Oxide-dispersion hardened, mechanicall' 
high-temperature application, 7:22355 

Transition Temperature 

Superconducting properties of eutectic Ni-NbC composite, 

7:22332 (KFTI—80-30) 
Wear 

Cobalt base replacement by a nickel base, 7:22295 (BLL- 

RTS—12503) 
NICKEL COMPLEXES 
Chemical Reaction Kinetics 

Inhibition of hydrocarbon autoxidation by some sulphur 
containing transitions metal complexes (1) 
(Dialkyldithiophosphates and dialkyldithiocarbamates), 
7:22724 

NICKEL COMPOUNDS 
Absorption 


ly alloyed materials for 


Spectroscopy 
Nickel concentrations in plasma and urine of shipyard workers, 
7:23504 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
Biological Accumulation 
Nickel concentrations in plasma and urine of shipyard workers, 
7:23504 
Effects 
Effects of nickel compounds on incorporation of [*H] 
thymidine into DNA in rat liver and kidney, 7:23465 
Effects of nickel compounds on incorporation of [*H] 
thymidine into DNA in rat liver and kidney, 7:23466 
Nephrotoxicity of nickel carbonyl in rats, 7:23462 
NICKEL OXIDES 
Grain Boundaries 
TEM studies on the structure of low angle grain boundaries in 
nickel oxide, 7:22472 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
Welding 
Ferritic weldment of grain-refined ferritic steels for cryogenic 
use, 7:22796 (LBL—13017) 
NICKEL-IRON BATTERIES 
See IRON-NICKEL BATTERIES 
NICKEL-ZINC BATTERIES 
Performance Testing 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—31-5) 
Research Programs 
Development of aqueous batteries for electric vehicles. 
Summary report, October 1979-September 1980, 7:22259 
(ANL/OEPM—81-5) 





NIOBIUM 
Emission Spectroscopy 


NIOBIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Ground States 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
347) 
LCAO Method 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
347) 
Radiation Effects 
Effect of low-temperature reactor irradiation on pinning in 
niobium monocrystals, 7:22311 (INIS-SU—61) 
Investigation of defects in neutron-irradiated mono-crystalline 
Al and Nb with positive muons, 7:22437 
Positron annihilation in electron irradiated refractory metals, 
7:22432 
Studies of vacancies and microvoids in niobium by positron 
annihilation technique, 7:22428 
Positrons 
Positron lifetimes in refractory metals at high temperatures, 
7:22449 
Vacancies 
Supercell calculations of positron trapping and annihilation at 
vacancies in simple and transition metals, 7:22404 
NIOBIUM 93 TARGET 
Neutron Reactions 
Isomeric cross-section ratio in double neutron capture of **Nb, 
7:23835 (JAERI-M—8769) 
NIOBIUM 94 TARGET 
Neutron Reactions 
Isomeric cross-section ratio in double neutron capture of **Nb, 
7:23835 (JAERI-M—8769) 
NIOBIUM ALLOYS 
Acoustic Testing 
Machine for high temperature testing of long-term hardness by 
acoustic method under reactor irradiation, 7:23018 (INIS- 
SU—4) 
Annealing 
To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
Chemical 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 
Crystal-Phase Transformations 
Study on phase transformations in superconducting Ti-50%Nb 
alloy using temperature-dependent internal friction method, 
7:22331 (KFTI—80-30) 
Diffusion 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 
Hardness 
Machine for high temperature testing of long-term hardness by 
acoustic method under reactor irradiation, 7:23018 (INIS- 
SU—4) 
Physical Radiation Effects 
Effect of phase transformations on interaction of hydrogen 
with radiation-induced defects in titanium chemical bond- 
alloys, 7:22322 (INIS-SU—61) 
Effect of alloying elements on neutron irradiation damage in 
molybdenum studied by positron annihilation, 7:22415 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
Proximity Effect 
Proximity effect in Cu-Nb-Sn composites, 7:22516 (IS-T—974) 
Radiation Heating 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
Strain Hardening 
To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
Tensile Properties 
To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
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NIOBIUM COMPLEXES 
Catalytic Effects 
Reactions of (eta-CsHs)z2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
NIOBIUM COMPOUNDS 
Chemical Properties 
Physical and chemical standards of superconduction p’ 
of intercalation compounds. Final report, 7:22533 Gear. 
FB-T—80-105) 
Fabrication 
Development studies on powder processed NbsAl 
superconducting wire, 7:22795 (LBL—13013) 


Properties 
Physical and chemical standards of superconduction properties 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 
Superconductivity 
Development studies on powder processed NbsAl 
superconducting wire, 7:22795 (LBL—13013) 
NIOBIUM SILICIDES 
Transition Temperature 
Superconductivity in bulk A15 NbsSi under pressure, 7:22553 
NITRATES 
Quantitative Chemical Analysis 
Sulfur and nitrogen compounds in urban aerosols, 7:23110 
NITRIC OXIDE 
Air Pollution Abatement 
Reduction of NO by combustion staging, 7:22895 (LBL— 
11990) 
Combustion Products 
NO formation and reduction in fluidized bed combustion of 
coal, 7:23114 
Reduction 
Role of carbonaceous surfaces catalyzing the NO-reduction by 
ammonia, 7:22674 
NITRITES 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Reduction 
Nature of the oxidation-reduction properties of nitrite 
reductase from Desulfovibrio desulfuricans, 7:23231 
NITROGEN 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Use of stochastic programming in neutron activation analysis, 
7:22616 (INIS-SU—39) 


Effects of adsorbates on electron spin polarization in low 
energy electron diffraction from tungsten (001). III. 
Nitrogen overlayer, 7:22383 

Adsorption Isotherms 
Basicity of steam-activated carbons, 7:20741 
Atom-Molecule Collisions 

Comparative study of classical and quantal approaches to 
thermal and diffusive transport in a dilute atom-diatom 
binary mixture, 7:23683 (IS-T—955) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Dielectric Properties 

Ternary gas mixtures for high-voltage industrial insulation, 

7:21761 (CONF-8110129—1) 
Electron-Molecule Collisions 

Semiempirical e-Nz elastic scattering cross sections from 5 eV 

to 1 keV, 7:23689 
Environmental Transport 

Influence of chronic air pollution on mineral cycling in forests, 

7:23112 
Ton-Molecule Collisions 

Effect of vibrational excitation on the dynamics of ion- 

molecule reactions, 7:23685 (LBL—13309) 
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Tissue Distribution 
Development of the rice panicle, (3). Time course studies of 
translocation and distribution of ammonium nitrogen top- 
dressed at early ripening stage, 7:23285 
Toxicity 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
Translocation 
Development of the rice panicle, (3). Time course studies of 
translocation and distribution of ammonium nitrogen top- 
dressed at early ripening stage, 7:23285 
NITROGEN 14 TARGET 
Carbon 12 Reactions 
Light particle emission in ‘*N + ™C, 7:23801 (CENBG— 
8110) 
NITROGEN COMPOUNDS 
Combustion Kinetics 
Statistical theories of unimolecular reactions (NOCL), 7:22767 
(LBL—11990) 
NITROGEN DIOXIDE 
Biological Effects 
Air pollution effects on plants. 1974-February 1981 (citations 
from the American Petroleum Institute data base). Report 
for 1974-Feb 81, 7:23451 (PB—81-807406) 
NITROGEN FIXATION 
Tracer Ti 
Use of **N in following organic matter turnover, with specific 
reference to rotation systems, 7:23345 
NITROGEN IONS 
Energy-Level Transitions 
Radiative lifetimes of excited electronic states in molecular 
ions, 7:23691 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Air Pollution Abatement 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
Hydrogen-fueled automotive engine experimental testing to 
provide an initial design: data base, 7:22253 
Ignition improvers for ethanol fuels, 7:22243 
Multi-cylinder diesel engine tests with unstabilized water-in- 
fuel emulsions, 7:22244 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Pilot-scale development of a low-NOX coal-fired tangential 
system. Final report Sep 78-Feb 81, 7:20792 (PB—81-242513) 
Study of fuel nitrogen conversion, performance, and emission 
characteristics of blended SCR-II in a high-speed diesel 
engine, 7:22245 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
Chemical Reactions 
Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 
Oxidation 
Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 
Toxicity 
Air pollution: a 20th century allogenic influence on forest 
ecosystems, 7:23482 
2-NITROINIDAZOLE 
See MISONIDAZOLE 
NITROPHENOL 
Positronium 
New developments in positron and positronium chemistry, 
7:23715 
NITROSAMINES 
Mutagenesis 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 


NITROSO COMPOUNDS 
Effects 
Epithelial focus assay for early detection of carcinogen-altered 
cells in various organs of rats exposed in situ to N- 
nitrosoheptamethyleneimine/sup 1,2,3/, 7:23454 
Carcinogenesis 
Epithelial focus assay for early detection of carcinogen-altered 
cells in various organs of rats exposed in situ to N- 
nitrosoheptamethyleneimine/sup 1,2,3/, 7:23454 
NITROUS OXIDE 


Absorption 
Absorption of nitrous oxide in maize shoots, 7:23344 
Monitoring 
Project AIRSTREAM: trace gases in the stratosphere, 7:23082 
(EML—395) 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION ABATEMENT 
Computer-Aided Design 
Manufacturing plant noise decrease by computer aided design. 
Check problem and procedure, 7:23510 
Noise decrease by computer aided design for manufacturing 
plants. Examples and experiences, 7:23509 
NORADRENALINE 
Biochemical Reaction Kinetics 
Genetic influence on brain catecholamines: high brain 
noradrenaline in salt-sensitive rats, 7:23238 
NORBORNADIENE 
Chemical Reactions 
Infrared spectra of gas-phase ions and their use in elucidating 
reaction mechanisms. Identification of C;H:~ structural 
isomers by multiphoton electron detachment using a low- 
power infrared laser, 7:22697 
NORMAL-MODE ANALYSIS 
Calculation Methods 
Normal-mode analysis by quench-echo techniques: 
Localization in an amorphous solid, 7:23925 
NORTH ATLANTIC REGION 
Energy Conservation 
New England can reduce its oil dependence through 
conservation and renewable resource development. Volume 
1. Report to the Congress, 7:22075 (PB—81-224073) 
NORTH CAROLINA 
Geochemical Surveys 
Evaluation of uranium geochemical anomalies in the 
Greensboro 1° x 2° NTMS area near Louisburg, NC, 7:20987 
(GIBX—417-81) 


Surveys 

Preliminary study of the uranium potential of the northern part 
of the Durham Triassic Basin, North Carolina, 7:20959 
(DPST—81-141-6) 

Geothermal Exploration 
Geothermal energy for the eastern United States, 7:21584 
Radiometric Surveys 

Preliminary study of the uranium potential of the northern part 
of the Durham Triassic Basin, North Carolina, 7:20959 
(DPST—81-141-6) 

Uranium Deposits 

Preliminary study of the uranium potential of the northern part 
of the Durham Triassic Basin, North Carolina, 7:20959 
(DPST—81-141-6) 

NORTH DAKOTA 
Energy Conservation 

Regional Constituency Support Program for FY 1981, 7:21383 

(MASEC-R—81-075) 
Geology 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. IT: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 





Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO, miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and S arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 

Geophysical Surveys 

Airborne gamma-ray spectrometer and magnetometer survey, 
New Rockford ie, North Dakota. Final report, 
7:20969 (GJBX—387-81-Vol.1) 

Geothermal Gradients 

Evaluation of the hydrothermal resources of North Dakota, 

7:21537 (DOE/ID/12079—39) 
Geothermal Resources 

Evaluation of the hydrothermal resources of North Dakota, 

7:21537 (DOE/ID/12079—39) 
Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
New Rockford q North Dakota. Final report, 
7:20970 (GJBX—387-81-Vol.2) 

Oil Fields 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for COz miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 3: 
Williston basin and Sweetgrass arch fields LIGNITE- 
Madison through WOLF SPRINGS-Amsden. Final report, 
7:20850 (DOE/MC/08341—35-Vol.2-Pt.3) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
New Rockford q' le, North Dakota. Final report, 
7:20970 (GJBX—387-81-Vol.2) 

Solar Energy 

Regional Constituency Support Program for FY 1981, 7:21383 

(MASEC-R—81-075) 
Uranium Deposits 

Airborne gamma-ray spectrometer and magnetometer survey, 
New Rockford Quadrangle, North Dakota. Final report, 
7:20969 (GJBX—387-81-Vol.1) 

NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY 
Clean Rooms 

Nova laser system high-pressure clean room spray booth 

(Engineering Materials), 7:24104 (CAPE—2742) 


The evolution of a large laser control system - From Shiva to 
Nova, 7:24097 


Nova laser system (Engineering Materials), 7:24100 (CAPE— 
269 


Electronic Equipment 
Nova laser system/ASE/plasma shutter/inner electrode 
support (Engineering Materials), 7:24103 (CAPE—2733) 
Measuring Instruments 


Scanning reflection and transmission photometer for large high 
power laser optics, 7:24072 (UCRL—86762) 
Optical Systems 
Advances in optical materials for large aperture lasers, 7:24070 
(UCRL—86656) 
NOVAE 
Thermonuclear Reactions 
Classical Novae. The thermonuclear runaway model, 7:23575 
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NSLS 
Reviews 

Theory and calculations of synchrotron instabilities and 

feedback-mechanism, 7:22911 (BNL—30134) 
NUCLEAR CHEMISTRY 
Meetings 

Nuclear chemistry and radiochemistry symposium, 7:22750 

(CONF-800290—) 
NUCLEAR DATA COLLECTIONS 

ENSDF (Evaluated Nuclear Structure Data File). Its 
structure, contents and use in applied research, 7:23793 
(JAERI-M—8769) 

Neutron cross-section libraries in the AMPX master interface 
format for thermal and fast reactors, 7:23910 
(ORNL/CSD/TM—164) 

Recent references, 7:23795 


Meetings 

Symposium proceedings: nuclear data problems for thermal 

reactor applications, 7:21898 (EPRI-NP—1098) 
NUCLEAR ENERGY 
Forecasting 

World energy perspectives. Role of nuclear energy, 7:22050 

(AECL—6958) 
Public Opinion 

Perception and acceptance of technological risk sources. 
Volume 1. Theory of risk acceptance: research approaches 
and models, 7:22047 (Juel-Spez—97(Vol.1)) 

Perception and acceptance of technological risk sources. 
Volume 2. Empirical analysis of risk perception and 
acceptance, 7:22048 (Juel-Spez—97(Vol.2)) 

Perception and acceptance of technological risks. Volume 6. 
Central bibliography, 7:22049 (Juel-Spez—97(Vol.6)) 

NUCLEAR ENERGY AGENCY 
See NEA 
NUCLEAR ENGINEERING 
Program Management 
NESD strategic plan, 7:23064 (UCID—19250) 
Research Programs 
NESD strategic plan, 7:23064 (UCID—19250) 
Welded Joints 

Mechanical and fracture mechanical testing of welded joints in 

nuclear engineering, 7:22858 
NUCLEAR EXPLOSION DETECTION 
Seismic Detection 

Deterministic methods of seismic source identification. Annual 
technical report No. 2, 1 Apr-30 Sep 80, 7:23053 (AD-A— 
102333/2) 

NUCLEAR EXPLOSIONS 
See also THERMONUCLEAR EXPLOSIONS 

Basic mechanisms of spall from near-surface explosions. Final 
report, 1 April-31 October 1980, 7:23051 (AD-A—093882) 

Candidate industrial preparedness program. Final report, 
7:23048 (AD-A—093624) 

EXCEDE energy deposition. Theory and experiment 
compared. Final report 31 Oct 79-31 Oct 80, 7:23634 (AD- 
A—102522/0) 

Simulation of short period Lg, expansion of three-dimensional 
source simulation capabilities and simulation of near-field 
ground motion from the 1971 San Fernando, California, 
earthquake. Final report 1 Oct 79-30 Nov 80, 7:23054 (AD- 
A—102446/2) 

Venting and blow-by effects for the MX trench basing mode. 
Final report 9 September 1976-31 Mar 1980, 7:23049 (AD- 
A—093728) 

Computerized Simulation 

Estimates of thermal radiation environments got planning a 
thermal simulation on a HE test. Final report 17 April-31 
December 1978, 7:23047 (AD-A—093517) 

Emergency Plans 

EOC requirements at state and local levels. Final report, 

7:23513 (NP—2901969) 
Fallout 

Distribution and intensity of fallout. Final report, 7:23117 
(AD—361836) 

Ship-shielding studies, 7:23042 (AD—357967) 
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radiological - countermeasure methods, 7:23139 
(AD—362109) 

The nature of individual radioactive particles. i. Surface and 
underground ABD particles from Operation Jangle, 7:23046 
(AD—828637) 

Far Infrared Radiation 

Requirements for improved infrared prediction capability: 
LWIR. Final report 31 Oct 79-31 Sct 80, 7:23635 (AD-A— 
102523/8) 

Fission Products 

Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation upshot-knothole, 1953, 7:23165 (UCRL—53152- 
Pt.4 


Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation Tumbler-Snapper, 1952, 7:23164 (UCRL—53152- 
Pt.3) 

Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation Buster-Jangle, 1951, 7:23163 (UCRL—53152-Pt.2) 

Ground Motion 

Analysis of the low frequency ground motion environment for 
Mx. Surface waves and valley reverberation. Final report 5 
December 1978-31 December 1979, 7:23050 (AD-A— 
093794) 

Photography 

Base surge measurements by photography, 7:23043 (AD— 

361766) 
Radiation Hazards 

Aircrew shielding to fast neutrons from nuclear detonations. 

Final report, 7:23349 (AD-A—102239/1) 
Radioactivity 

Estimates of thermal radiation environments got planning a 
thermal simulation on a HE test. Final report 17 April-31 
December 1978, 7:23047 (AD-A—093517) 

Shock Waves 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:23041 (AD—338333) 
Thermal Radiation 
Estimates of thermal radiation environments got planning a 
thermal simulation on a HE test. Final report 17 April-31 
December 1978, 7:23047 (AD-A—093517) 
Operation Castle. Project 6.2a. Blast and thermal effects on B- 
36 aircraft in flight, 7:23041 (AD—338333) 
Thermal effects on B-47B aircraft in flight, 7:23039 (AD— 
338026) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
FUEL REPROCESSING PLANTS 


HEAVY WATER PLANTS 
ISOTOPE SEPARATION PLANTS 


Decommissioning 
Decommissioning of TA-21-153, a ?®7Ac contaminated old 
filter building, 7:22794 (LA—9047-MS) 
Personnel Monitoring 
Occupational radiation exposure in nuclear fuel cycle facilities., 
7:21082 
Public Information 
Excursions to nuclear facilities in the Federal Republic of 
Germany, 7:24109 
Radiation Monitoring 
Radiological survey of the Mallinckrodt Chemical Works, St. 
Louis, Missouri, 7:23141 (DOE/EV—0005/27) 
Site Surveys 
Radiological survey of the Mallinckrodt Chemical Works, St. 
Louis, Missouri, 7:23141 (DOE/EV—0005/27) 
NUCLEAR INDUSTRY 
Uranium - what role, 7:21778 
Financial Incentives 
Supply versus consumer incentives, 7:22120 (PNL—3718) 
F 
Systems analysis applied to economic forecasting in the nuclear 
industry. January, 1976-August, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Aug 81, 7:21019 
(PB—81-851545) 


NUCLEAR POWER PLANTS 
Economic Analysis 


Quality Assurance 
Quality assurance in design - one firm's response, 7:21952 
Quality audit in design, 7:21953 
Systems Analysis 
Systems analysis applied to economic forecasting in the nuclear 
industry. January, 1976-August, 1981 (citations from the 
Energy Data Base). Report for Jan 76-Aug 81, 7:21019 
(PB—81-851545) 
NUCLEAR MATERIALS DIVERSION 
Diversion analysis and safe measures for liquid metal fast 
breeder reactors, 7:21955 (ANL—81-48) 
NUCLEAR MATERIALS MANAGEMENT 


Accounting 

Applications of bulk measurement techniques for the near-real- 
time accounting system at the BNFP, 7:21084 (AGNS— 
35900-Conf-163) 

Evaluation of TASTEX task H: measurement of plutonium 
isotopic abundances by gamma-ray spectrometry, 7:21091 
(UCRL—52950) 

Chemical Analysis 

L/sub III/-edge densitometer operations manual, 7:21089 

(LA—8986-M) 
Control Systems 

Process information displays from a computerized nuclear 
materials control and accounting system, 7:21083 (AGNS— 
35900-CONF-162) 

NUCLEAR MATTER 
Cluster Model 

Coupled-cluster calculation for nuclear matter and comparison 

with the hole-line expansion, 7:23888 
Shock Waves 

Were shock waves observed in nuclear collisions, 7:23887 

(JINR-D—1,2-12036) 
NUCLEAR MEDICINE 


See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
Beta 


Application and characteristics of irradiation beta-facilities, 
7:22787 (INIS-SU—S52) 
Irradiation Plants 
Application and characteristics of irradiation beta-facilities, 
7:22787 (INIS-SU—S2) 
Labelled Compounds 
Progress report of DOE Contract No. DE-AS05-80EV 10363, 
March 1, 1981-February 28, 1982, 7:22751 
(DOE/EV/10363—2) 
Reviews 
Annual review of biophysics and bioengineering, volume 10, 
1981, 7:23308 
Safety 
Radiation safety in nuclear medicine: a practical guide, 7:23288 
(FDA—82-8180) 
NUCLEAR POWER 
Forecasting 
Prospects for Australian uranium, 7:21777 
Uranium - what role, 7:21778 
Power Generation 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
Risk Assessment 
Is nuclear energy an unacceptable hazard to health, 7:22039 
(LBL—13586) 
NUCLEAR POWER PLANTS 
Computerized Control Systems 
Computer systems interface guidelines for nuclear plants. Final 
report, 7:21941 (EPRI-NSAC—5) 
Construction 
US central station nuclear electric generating units: significant 
milestones, 7:21776 (DOE/NE—0030/3-81) 
Display Devices 
Verification and validation for safety-parameter display 
systems, 7:21969 (EPRI-NSAC—39) 
Economic Analysis 
Cost analysis of light water reactor power plants, 7:21894 
(AD-A—093751) 
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Electric Cables 
Tests and criteria for fire protection of cable penetrations, 
7:21924 (LBL—11990) 
Environmental 
Coal and nuclear wastes: both potential contributors to 
environmental and health problems, 7:22097 (EMD—81-132) 
Health Hazards 
Coal and nuclear wastes: both potential contributors to 
environmental and health problems, 7:22097 (EMD—81-132) 
Heat Exchangers 
Heat exchanger cleaning, 7:21918 (INIS-mf—6612) 
Information Systems 
Power plant information s data entry: reducing labor 
and costs. Final report, 7:21967 (EPRI-NSAC—19) 
Personnel 
Standards for psychological assessment of nuclear facility 
personnel. Technical report, 7:21981 (NUREG/CR—2075) 
Public Opinion 
Community attitudes toward nuclear plants, 7:21987 
Quality Assurance 
International implications of nuclear Q.A. standards, 7:21931 
Power plant information systems data entry: reducing labor 
and costs. Final report, 7:21967 (EPRI-NSAC—19) 
Radiation Monitoring 
Thermoluminescence determination of radioactive 
contamination level in the vicinity of nuclear plants, 7:23150 
(INIS-mf—6307) 
Radioactive Effluents 
Diffusion near buildings as determined from atmospheric tracer 
experiments. Technical memo, 7:21943 (PB—81-106478) 
Reactor Accidents 
Iodine literature survey, 7:21966 (EPRI-NSAC—14) 
Reactor Components 
Application of aerospace failure-reporting systems to power 
plants. Final report, 7:21963 (EPRI-NSAC—4) 
Disciplined approach to the guarantee of quality in design and 
manufacture of nuclear plant, 7:21927 
Reactor Control Systems 
Human equation in operating a nuclear-power plant, 7:21942 
Decommissioning 


Analysis of nuclear power reactor decommissioning costs. 
Summary report, 7:21779 (AIF/NESP—021) 
Operation 


US central station nuclear electric generating units: significant 
milestones, 7:21776 (DOE/NE—0030/3-81) 
Reactor Operators 
Human equation in operating a nuclear-power plant, 7:21942 
Reactor Safety 
Design and management of nearly error-free organizational 
control systems, 7:21988 
Risk Assessment 
Design and management of nearly error-free organizational 
control systems, 7:21988 
Standards 
International implications of nuclear Q.A. standards, 7:21931 
NUCLEAR PROPERTIES 
Nuclear Data Collections 
Recent references, 7:23795 
NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of prompt 
nuclear reaction products, ¢.g., gamma rays, neutrons, or 
charged particles.) 
Reactions 


Application of radiative neutron capture in elemental analysis 
in deep boreholes, 7:22614 (INIS-mf—6708) 
NUCLEAR REACTIONS 
See also COMPOUND-NUCLEUS REACTIONS 
FISSION 


THERMONUCLEAR REACTIONS 
Fission 
Measurements of fission cross-sections. Chapter 4, 7:23868 
Nuclear Data Collections 
Evaluation system of nuclear structure data (ENSDF), 7:23794 
(JAERI-M—8769) 
Recent references, 7:23795 
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Resonance Scattering 
™ radiative neutron resonance widths, 7:23823 (INIS-SU— 
Shock Waves 
Were shock waves observed in nuclear collisions, 7:23887 
(JINR-D—1,2-12036) 
NUCLEAR STRUCTURE 
Nuclear Data Collections 
ENSDF (Evaluated Nuclear Structure Data File). Its 
structure, contents and use in applied research, 7:23793 
(JAERI-M—8769) 
Evaluation system of nuclear structure data (ENSDF), 7:23794 
(JAERI-M—8769) 
Research Programs 
Nuclear structure studies using the high resolution 
spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 7:23792 
(DOE/ER/10638—2) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Civil Defense 
Radiation protection in civil defence, 7:23915 


it of civil-defense damage-assessment programs, 
7:24128 (IDA-P—1526) 

Program Management 

NESD strategic plan, 7:23064 (UCID—19250) 
Radiation Protection 

Radiation protection in civil defence, 7:23915 
Research Programs 

NESD strategic plan, 7:23064 (UCID—19250) 


Stockpiles 
Sample preselection process designed to enhance early 
’ planning information (Sampling program for evaluating 
nuclear weapon stockpiles), 7:23063 (SAND—81-1200) 
Test Facilities 
Advanced CRT development, 7:23062 (EGG—1183-1783) 
Advanced stripline sampler development, 7:23058 (EGG— 
1183-1783) 
Hybrid microelectronics, 7:23057 (EGG—1183-1783) 
Optical instrumentation studies, 7:23061 (EGG—1183-1783) 
Photocathode development, 7:23059 (EGG—1183-1783) 
Research and it: FY 1981 final report, 7:23056 
(EGG—1183-1783) 
Streak tube development, 7:23060 (EGG—1183-1783) 
NUCLEI 
See also EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
Form Factors 
Volume integrals in the nuclear optical model and their 
isotopic dependence, 7:23872 (INIS-SU—40) 
Mass Formulae 
Theories of nuclear masses and beta-decay half-lives, 7:23886 
(JAERI-M—8769) 
Neutron Density 
Volume integrals in the nuclear optical model and their 
isotopic dependence, 7:23872 (INIS-SU—40) 
NUCLEIC ACIDS 
See also DNA 
RNA 
Interaction 
Interaction of cadmium and certain other metal ions with 
proteins and nucleic acids, 7:22643 
Radicals 
Mutagenicity of irradiated solutions of nuclei acid bases and 
nucleosides in Salmonella typhimurium, 7:23401 
NUCLEON-NUCLEON INTERACTIONS 


See also NEUTRON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
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Multiple Production 
Study of multiple particle production by means of 
parametrically invariant quantities, 7:23762 


Research Programs 
caeeney « nuclear theory. Progress report, March 1, 
1981-February 28, 1982, 7:23750 (DOE/ER/05223—47) 
Nuclear structure studies using the high resolution 
spectrometer at the Los Alamos Clinton P. Anderson Meson 
Physics Facility. Progress report, 7:23792 
(DOE/ER/10638—2) 
NUCLEON-NUCLEON POTENTIAL 
Three-Body Problem 
Three-body effects in the nucleon-nucleon interaction on 
account of particle exchange, 7:23889 
NUCLEOSIDES 
Structural Chemical Analysis 
Theoretical calculations of conformational preferences in 
dinucleoside monophosphates Up~ U and Ap” A: significance 
of intramolecular base-backbone interaction, 7:23248 
NUCLEOSOMES 


Biochemistry 
Binding of B[a]P diol-epoxide (anti) to nucleosomes containing 
high mobility group proteins, 7:23233 
NUCLEOTIDYLTRANSFERASES 
See also POLYMERASES 
Biochemistry 
Selective transcription and processing in the regulation of plant 
growth, 7:23278 
Transcription 
Selective transcription and processing in the regulation of plant 
growth, 7:23278 
Environmental 
Ti t model of nutrient distribution in continental 
shelf waters, 7:23179 
NUTS 
See FASTENERS 


See LARVAE 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 

OBESITY 
See METABOLIC DISEASES 


OCCULTATION 
See ECLIPSE 
OCCUPATIONAL SAFETY 
Safety program of the Oak Ridge National Laboratory: a 
different approach, 7:23511 (CONF-811093—1) 


Some implications of the Supreme Court's benzene decision, 
7:22029 (EPRI-EA—2064) 
Standards 
Some implications of the Supreme Court's benzene decision, 
7:22029 (EPRI-EA—2064) 
OCCUPATIONAL SAFETY AND HEALTH ACT 


Regulations 
OSHA regulations and risk assessments, 7:22027 (EPRI-EA— 
2064) 
Risk Assessment 
OSHA regulations and risk assessments, 7:22027 (EPRI-EA— 
2064) 
OCEAN THERMAL ENERGY CONVERSION 
Management 


Program 
OTEC support services quarterly technical progress report No. 
14, 15 August 1981-14 November 1981, 7:21370 


(DOE/ET/21002—T20) 


OCEAN THERMAL POWER PLANTS 
Gas Compressors 
Hydraulic air compressor for ocean thermal energy conversion 
applications, 7:21369 (CONF-811212—5) 
OCTANE 
Effects 
Protection by DABCO against inactivation of transforming 
DNA by near-ultraviolet light: action spectra and 
for involvement of singlet oxygen (Bacillus 
subtilis), 7:23378 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS 


Consumption 
A sensitivity model for energy consumption in buildings. Part 
poh ry of exterior environment, 7:22170 (NASA-CR— 
OFF-PEAK ENERGY STORAGE 
Technology Assessment 
Overview of seasonal thermal energy storage in the United 
States, 7:21998 (PNL-SA—9831) 
OFFSHORE DRILLING 
Environmental Effects 
An ecosystem analysis of oil and gas development on the 
Texas-Louisiana continental shelf. Biological services 
program, 7:20886 (PB—81-247181) 
OFFSPRINGS 
See PROGENY 
OHIO 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Fossil-Fuel Power Plants 
Advanced power plant siting in Ohio, 7:21756 
Solar Energy 
i Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
OHIO VALLEY REGION 
Energy Source Development 
Ohio River Basin energy study (ORBES). Project summary, 
7:23216 (EPA—600/S7-8 1-008) 
OIL BURNERS 


Experimental study of the effect of fuel vaporization on 
combustion efficiency. Semi-annual progress report, May 1, 
1981-November 30, 1981, 7:22882 (DOE/PC/40288-—-T1) 


Experimental study of the effect of fuel vaporization on 
combustion . Semi-annual progress report, May 1, 
1981-November 30, 1981, 7:22882 (DOE/PC/40288—T1) 

Performance Testing 

Experimental study of the effect of fuel vaporization on 
combustion efficiency. Semi-annual progress report, May 1, 
1981-November 30, 1981, 7:22882 (DOE/PC/40288—T1) 

Small oil-fired boilers. Part 1. Test method, 7:22885 (VTT- 
LVI—45) 

Testing 

Small oil-fired boilers. Part 2. Examination of losses and annual 

efficiency, 7:22886 (VTT-LVI—46) 
OIL FIELDS 
Resistivity Logging 
Method of interwell oil field fluid saturation 
distribution (Patent), 7:20855 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
Resource Assessment 

Economic evaluation of oil shale and tar sands resources 
located in the state of Utah. Phase I: final report, 7:20926 
(NP—2902016) 

OIL SANDS 
Steam Injection 
Cold Lake high pressure steam distribution system, 7:20934 





OIL SATURATION 
Measuring Instruments 


OIL SATURATION 
Measuring Instruments 
Method of determining interwell oil field fluid saturation 
distribution (Patent), 7:20855 
OIL SHALE DEPOSITS 
Chemical 


Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 


Geology 
shale of the eastern Highland Rim, Tennessee, 
and methods of sampling, 7:20927 (NP—2901882) 


Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Resource Assessment 
Economic evaluation of oil shale and tar sands resources 
located in the state of Utah. Phase I: final report, 7:20926 
(NP—2902016) 
Sampling 
Chattanooga shale of the eastern Highland Rim, Tennessee, 
and methods of sampling, 7:20927 (NP—2901882) 
Chattanooga shale of the eastern Highland Rim, Tennessee, 
and methods of sampling, 7:20927 (NP—2901882) 
OIL SHALE INDUSTRY 
Environmental Impacts 
Oil shale and coal research FY 1980, 7:20954 (LBL—11989) 
OIL SHALE MINING 


See also SURFACE MINING 
UNDERGROUND MINING 


Retorting 
Oil shale data book, 7:20925 (PB—80-125636) 
OIL SHALE PROCESSING PLANTS 
Evaluation 
Methodology for assessing the benefits of fossil energy RD and 
D. Volume II. Advanced fossil energy technology outcome 
data and technology groups, 7:20657 (DOE/ET/10697—T1- 
Vol.2) 
Health Hazards 
Industrial hygiene study at the Anvil Points oil shale facility, 
7:23106 
Solar Process Heat 
Solar oil shale retorting reactor, 7:20930 (STTFUA—81/11) 
OIL SHALES 
See also BLACK SHALES 
Biological Effects 
Flow cytometric analysis of exfoliated respiratory tract cells 
exposed to environmental pollutants, 7:23503 
Chemical Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 


Fossil energy program. Quarterly progress report for the 

period ending September 30, 1981, 7:20681 (ORNL—5833) 
In-Situ Retorting 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

Identification of carboxylic acids in oil shale process waters, 
7:20948 (LBL—11990) 

Investigation of the Geokinetics Horizontal In Situ Oil Shale 
Retorting Process. Quarterly report, July, August, 
September 1981, 7:20928 (DOE/LC/10787—86) 

On-line measurement of trace elements in oil shale offgases by 
a atomic absorption spectroscopy, 7:20938 (LBL— 
11990) 

Partitioning mode for Hg in simulated in-situ oil shale retorts, 
7:20936 (LBL—11990) 

Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 

Raw and spent shale for the treatment of oil shale process 
waters, 7:20950 (LBL—11990) 

Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 

Modified In-Situ Processes 

Investigation of dewatering for the modified in-situ oil shale 
retorting process, 7:20955 (LBL—11990) 

Oil shale project large retort run summary run L-3, 7:20931 

(UCID—18595-Rev.1) 
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Oil shale project run summary large retort run L-1, 7:20932 
(UCID—19261) 
Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 
Treatment of wastewater from modified in-situ oil shale 
retorting, 7:20949 (LBL—11990) 
Processing 
Solar oil shale retorting reactor, 7:20930 (STTFUA—81/11) 
Research Programs 
Oil shale research, 7:20945 (LBL—11990) 
Retorting 
Oil shale project large retort run summary run L-3, 7:20931 
(UCID—18595-Rev.1) 
Oil shale research, 7:20945 (LBL—11990) 
Reviews 
Oil shale data book, 7:20925 (PB—80-125636) 
Sorptive Properties 
Raw and spent shale for the treatment of oil shale process 
waters, 7:20950 (LBL—11990) 
OIL SPILL FINGERPRINTING 
See OIL SPILLS 
OIL SPILLS 
Bibliographies 
Oil slick movement. 1964-June, 1981 (citations from the NTIS 
Data Base). Report for 1964-Jun 81, 7:23198 (PB—81- 
807570) 
Cleaning 
Evaluation of oil spill dispersant testing requirements, 7:23186 
(CONF-8011114—) 
Formation, prevention and breaking of sea-water-in-crude-oil 
emulsions: chocolate mousse, 7:23188 (CONF-8011114—) 
Research into the limitations, and application techniques of oil 
spill dispersants, 7:23187 (CONF-8011114—) 
Environmental Effects 
Fate and effects of dispersant-treated compared with untreated 
crude oil, with particular reference to sheltered intertidal 
sediments, 7:23192 (CONF-8011114—) 
Environmental Impacts 
Chemical dispersion of oil spills: an international research 
symposium, 7:23185 (CONF-8011114—) 
Nearshore use of dispersants: the BIOS project, 7:23193 
(CONF-8011114—) 
Environmental Transport 
Chemical dispersion of oil in coastal low-energy systems: salt- 
marshes and tidal rivers, 7:23190 (CONF-8011114—) 
Legal Aspects 
icensing of oil di ts: what kind of toxicity data do we 
need, 7:23194 (CONF-8011114—) 


Chemical dispersion of oil spills: an international research 
symposium, 7:23185 (CONF-8011114—) 
Pollution Control 

Using coherent water jets to control oil spills. Final report, 

7:20883 (PB—81-232720) 
Risk Assessment 
Puget Sound tanker size optimization. Final report Aug 80-Jun 
81, 7:20877 (AD-A—102496/7) 
OIL WELLS 
See also PETROLEUM 
Carbon Dioxide Injection 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 2: 
Williston basin and Sweetgrass arch fields ANTELOPE- 
Madison through KUROKI-Madison. Final report, 7:20849 
(DOE/MC/08341—35-Vol.2-Pt.2) 

Microemulsion 
Enhanced oil recovery, 7:20854 (ORNL—5817) 
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Third annual report, April 1980-March 1981, 7:20852 
(DOE/SF/01424—39) 
OIL-IMPORTING COUNTRIES 
Energy Policy 
Reducing dependence on oil imports, 7:22101 


See also FISH OIL 
FUEL OILS 
SHALE OIL 

Performance 


Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 


Properties 
Use of hybrid fuel in a single-cylinder diesel engine, 7:22257 


Method and apparatus for effectively eliminating tar-forming 
fractions and light oils from gases produced by coal 
gasification (US patent), 7:20685 

Sensible Heat Storage 

High temperature solar thermal storage (oil/rock, latent heat, 

pressurized water), 7:21522 (STTFUA—81/11) 
OKG-1 REACTOR 
Fuel-Cladding Interactions 

Combined use of test reactor experiments and power reactor 
tests for the development of PCI-resistant fuel, 7:21790 
(IWGFPT—5) 

OKLAHOMA 
Climates 

Oklahoma Climatological Survey data bank, 7:23069 (CONF- 

8104122—) 
Geothermal Gradients 

Assessment of geothermal potential in Oklahoma, 7:21573 

(DOE/ID/12079—39) 
Resources 

Assessment of geothermal potential in Oklahoma, 7:21573 

(DOE/ID/12079—39) 
OLDBURY-B REACTOR 
In-Service 

Remote measurement of oxide thickness at Oldbury-on-Severn 

power station using ultrasonic spectroscopy, 7:21833 
Steam Generators 

Remote measurement of oxide thickness at Oldbury-on-Severn 

power station using ultrasonic spectroscopy, 7:21833 
Ultrasonic Testing 
Remote measurement of oxide thickness at Oldbury-on-Severn 
power station using ultrasonic spectroscopy, 7:21833 
OLEFINS 
See ALKENES 
OMEGA-784 RESONANCES 
Particle Production 

Properties of the low-mass wp enhancement observed in p/sub 

arrow-up/ p—>pwp at 11.75 GeV/c, 7:23742 
ONCOGENIC TRANSFORMATIONS 
Radioinduction 

Induction, expression and modulation of radiation induced 
oncogenesis in vitro in diploid human and rodent cells, 
7:23426 

ON-LINE CONTROL SYSTEMS 
Measuring Instruments 

Design of a computerized on-line performance supervision 
system for fossil fired utility power plants, 7:21694 (EPRI- 
CS—2180) 

ON-LINE MEASUREMENT SYSTEMS 
Comparative Evaluations 

Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 7:20810 
(DOE/PETC/TR—82/2) 

Data Analysis 
Performance evaluation systems, 7:21693 (EPRI-CS—2180) 
Data Processing 
Use of intelligent devices in high-energy physics experiments, 
7:22949 (CERN—81-03) 
Measuring Instruments 
Design of a computerized on-line performance supervision 
system for fossil fired utility power plants, 7:21694 (EPRI- 
CS—2180) 


aterflooding 
Big Muddy Field Low-Tension Flood Demonstration Project. 


Test Facilities 
Preliminary evaluation of instruments for on-line 
characterization of coal-oil mixture fuel, 7:20810 
(DOE/PETC/TR—82/2) 
ONSLOW BAY 


Relation of concentration and size distribution of suspended 
particulate matter to hydrography in Onslow Bay, North 
Carolina, 7:23183 

Temperature Gradients 

Volume of summer subsurface intrusions into Onslow Bay, 

North Carolina, 7:23181 
OPERATION 
See also REACTOR OPERATION 


Energy conservationists locate alternatives for fuel efficiency, 
7:22076 
OPTICAL MODELS 
Nuclear Potential 
Collective excitations of target-nuclei and the neutron optical 
potential at low and intermediate energies, 7:23881 (INIS- 
SU—40) 
ORBITAL SOLAR POWER PLANTS 
Construction 
Satellite power systems (SPS) concept definition study (exhibit 
d). Volume 4: operations analyses. Final report, 7:21301 
(NASA-CR—3395) 


Satellite power systems (SPS) concept definition study (exhibit 
d). Volume 4: operations analyses. Final report, 7:21301 
(NASA-CR—3395) 

Economic Analysis 

Solar power satellite system sizing tradeoffs, 7:21303 (NASA- 
TP—1804) 

Microwave Power Transmission 

Satellite power system (SPS) magnetron tube assessment study, 
7:21298 (NASA-CR—3383) 

Satellite power study (SPS) concept definition study (exhibit 
D). Volume 1: executive summary. Final report, 7:21299 
(NASA-CR—3392) 

Public Opinion 

Satellite power system (SPS) public outreach experiment, 

7:21302 (NASA-CR—164022) 
Systems Analysis 

Satellite power systems (SPS). LSST systems and integration 
task for SPS flight test article. Final report, 7:21297 (NASA- 
CR—3375) 


Satellite power systems (SPS) concept definition study (exhibit 
d). Volume 3: transportation analysis. Final report, 7:21300 
(NASA-CR—3394) 

ORE PROCESSING 

See also MILL TAILINGS 

Solar Process Heat 

Possible use of solar furnaces in the ore processing industry: 
application to bastnasite ores, 7:21394 (SERI—9020/12) 

Solar chemical processing, 7:21405 (STTFUA—81/11) 

OREGON 
Geology 

Airborne gamma-ray spectrometer and eter survey 
Coos Bay, Oregon. Final report, 7:20978 (GJBX—408-81- 
Vol.1) 

Geophysical Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Medford Quadrangle, Oregon. Final report, 7:20964 
(GIBX—384-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Roseburg Quadrangle, Oregon. Final report, 7:20971 
(GJBX—388-81-Vol.2) 

Geothermal Resources 

Aspects of low temperature geothermal resource assessment 
with examples from Kansas and Oregon, 7:21530 
(DOE/ID/12079—39) 

Geothermal assessment activities in Oregon, 1979-1980, and a 
case study example at Powell Buttes, Oregon, 7:21538 
(DOE/ID/12079—39) 





ORELA 
Magnetic Surveys 


Magnetic Surveys 
Airborne gamma-ray spectrometer and magnetometer survey: 
Crescent Quadrangle, Burns Quadrangle, Canyon City 


Quadrangle, Bend Quadrangle, Salem Quadrangle (Oregon). 


Final report, 7:20960 (GJBX—240-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey 
Coos Bay, Oregon. Final report, 7:20978 (GJBX—408-81- 
Vol.1) 

Surveys 
Magnetotelluric measurements, 7:21581 (LBL—12266) 
Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 

Crescent Quadrangle, Burns Quadrangle, Canyon City 


Quadrangle, Bend Quadrangle, Salem Quadrangle (Oregon). 


Final report, 7:20960 (GJBX—240-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey 
Coos Bay, Oregon. Final report, 7:20978 (GJBX—408-81- 
Vol.1) 

Uranium Deposits 

Airborne gamma-ray spectrometer and magnetometer survey: 

Crescent ——_ Burns Quadrangle, Canyon City 


ie, Salem Quadrangle (Oregon). 


Quadrangle, 
Final report, 7208 20960 (GIBX—240-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey 
Coos Bay, Oregon. Final report, 7:20978 (GJBX—408-81- 
Vol.1) 

ORELA 
(Oak Ridge electron linear accelerator.) 


Gun tank system (electronic gun) (Engineering Materials), 
7:22939 (CAPE—2741) 
ORGAN CULTURES 
See TISSUE CULTURES 
ORGANIC BORON COMPOUNDS 
Neutron Spectra 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Neutron Transport 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
ORGANIC BROMINE COMPOUNDS 
See also BROMINATED AROMATIC HYDROCARBONS 
BROMOURACILS 
Positronium 
Positronium formation experiments in organic liquids. Effects 
of electron scavengers, 7:23702 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
DDT 


Photochemical Reactions 
Photochemical transformations. 30. Photosolvolysis of benzyl 
chlorides in tert-butyl alcohol. 2. Nature of excited states, 
7:22738 
Positronium 
Positronium formation experiments in organic liquids. Effects 
of electron scavengers, 7:23702 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
ESTERS 
HYDROCARBONS 
KETONES 
NUCLEIC ACIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
TERPENES 
Activation Energy 
Molecular distortions and organic reactivity: additions, 
cycloadditions, and free radical reactions, 7:22718 


Effect of water potential on decomposition processes in soils, 
7:23129 


Mathematical model for leaching of organic carbon from in- 
situ retorted oil shale, 7:20956 (LBL—11990) 
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Solvent Extraction 
Identification and removal of the organic compounds in coal- 
conversion condensate waters, 7:20679 (LBL—13584) 
Transmission Electron Microscopy 
Effect of stray magnetic field on image resolution in 
transmission electron microscopy, 7:22647 
ORGANIC FLUORINE COMPOUNDS 


See also FLUORINATED ALIPHATIC HYDROCARBONS 

FLUORINATED AROMATIC HYDROCARBONS 
Chemical Reactions 
Enthalpies of hydration of alkenes. 1. The n-hexenes, 7:22695 
ORGANIC IODINE COMPOUNDS 
See also IODOURACILS 
Positronium 
Positronium formation experiments in organic liquids. Effects 
of electron scavengers, 7:23702 
ORGANIC NITROGEN COMPOUNDS 

See also ACRYLONITRILE 
ADENINES 
AMINES 
AMINO ACIDS 
AZIDES 
BROMOURACILS 
CHLOROPHYLL 
CYTOSINE 
DIAZO COMPOUNDS 
FORMAMIDE 
HISTIDINE 
JODOURACILS 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
PAN 


PEROXIDASES 
PHENANTHROLINES 
PORPHYRINS 
PROTEINS 
PYRAZINES 
PYRIDINES 
QUINOLINES 

URIC ACID 


Gas 
Concentration and selective identification of nitrogen- and 
oxygen-containing compounds in shale oil, 7:20940 


Spectroscopy 
Concentration and selective identification of nitrogen- and 
oxygen-containing compounds in shale oil, 7:20940 
ositronium 


Chemical reaction of ortho-positronium (o-Ps) with protonated 
nitrogen-containing organic molecules, 7:23704 
Processes 


DGMK.-Project 81-02. Further developments, affirmation and 
use of methods for the separation of the concentrates of 
soluble nitrogen-containing compounds, soluble oxygen- 
containing compounds and polycyclic aromatic 
hydrocarbons from higher- and non-boiling petroleum 
fractions and coal products, 7:20897 

ORGANIC OXYGEN COMPOUNDS 


See also ALDEHYDES 
BENZOYL PEROXIDE 
CYTOSINE 
EPOXIDES 
ESTERS 
FURFURAL 
KETONES 
URIC ACID 


Chemiluminescence 
Kinetics of gas phase tetramethyldioxetane decomposition and 
chemiluminescence, 7:22740 
Gas Chromatography 
Concentration and selective identification of nitrogen- and 
oxygen-containing compounds in shale oil, 7:20940 
Spectroscopy 


Concentration and selective identification of nitrogen- and 
oxygen-containing compounds in shale oil, 7:20940 


Mechanism of thermolysis of endoperoxides of aromatic 
compounds. Activation parameters, magnetic field, and 
magnetic isotope effects, 7:22691 

Processes 


DGMK-Project 81-02. Further developments, affirmation and 
use of methods for the separation of the concentrates of 
soluble nitrogen-containing compounds, soluble oxygen- 
containing compounds and polycyclic aromatic 
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hydrocarbons from higher- and non-boiling petroleum 
fractions and coal products, 7:20897 
ORGANIC POLYMERS 
See also COPOLYMERS 
PLASTICS 
POL YISOPRENE 
RESINS 
RUBBERS 
Physical Radiation Effects 
Radiation effects on organic materials in nuclear plants. Final 
report, 7:22524 (EPRI-NP—2129) 
Radiation Effects 
Nuclear radiation resistant polymers and polymeric 
compounds, 7:22523 (AD—276227) 
ORGANIC SOLVENTS 
Chemical Analysis 
Characterization of Wyoming subbituminous coals and 
liquefaction products by Fourier transform infrared 
spectrometry. Final report, May 1980-May 1981, 7:20672 
(EPRI-AP—2115) 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
Chemical Composition 
Criticality of solvent composition in coal liquefaction, 7:20724 
Comparative Evaluations 
Solvent extractions of Illinois No. 6 coal, 7:20658 
(DOE/ET/11423—T1) 
Recycling 
Fossil energy program. Quarterly progress report for the 
period ending September 30, 1981, 7:20681 (ORNL—5833) 
ORGANIC SULFUR COMPOUNDS 


See also ETHIONINE 
SULFONATES 
THIOLS 
Chemical Reactions 
Importance of trinuclear coordination in the activation and 
desulfurization of a thioformamido ligand by a triosmium 
cluster, 7:22658 
Crystal Structure 
Crystal and molecular structures of selected organic and 
organometallic compounds and an algorithm for empirical 
absorption correction, 7:22653 (IS-T—967) 
ORGANIC WASTES 
Anaerobic 


Digestion 
Two-phase process for the anaerobic digestion of organic 
wastes yielding methane and compost, 7:21267 
Pyrolysis 
Study of the steam gasification of organic wastes, 7:21130 
(NP—2901485) 
ORGANOMETALLIC COMPOUNDS 
Catalytic Effects 
Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)eRe[(Cs Hs )2ZrCHs}(OCHCHs), 7:22700 
Reactions 


Ion-beam studies of the reactions of atomic cobalt ions with 
cycloalkanes in the gas phase. Formation and decomposition 
of chemically activated metallacycles, 7:21124 
Crystal Structure 
Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)2Re{(CsHs)2ZrCHs (OCHCHs), 7:22700 





Structures of titanacyclob 7:22693 
Structural Chemical Analysis 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
Synthesis 
Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)2Re[(Cs Hs)2ZrCHs}(OCHCHs), 7:22700 
ORNL 
(Oak Ridge National Laboratory.) 
Nuclear Data Collections 
ENSDF (Evaluated Nuclear Structure Data File). Its 
structure, contents and use in applied research, 7:23793 
(JAERI-M—8769) 


Safety 
Industrial safety and applied health physics. Annual report for 
1980, 7:23514 (ORNL—5821) 
Safety program of the Oak Ridge National Laboratory: a 
different approach, 7:23511 (CONF-811093—1) 
Radioactive Waste Disposal 
Radiological assessment of radioactive waste-disposal areas at 
Oak Ridge National Laboratory. Volume 3. Technical 
background information for the ORNL environmental and 
safety report, 7:21080 (ORNL/TM—7962-Vol.3) 
Radioactive Waste Facilities 
Radiological assessment of radioactive waste-disposal areas at 
Oak Ridge National Laboratory. Volume 3. Technical 
background information for the ORNL environmental and 
safety report, 7:21080 (ORNL/TM—7962-Vol.3) 
ORNL-PCA REACTOR 
Neutron Dosimetry 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
Test Facilities 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
ORYZA 
See RICE 
OSKARSHAMN-1 REACTOR 
See OKG-1 REACTOR 
OSMIUM COMPOUNDS 
Chemical Reactions 
Importance of trinuclear coordination in the activation and 
desulfurization of a thioformamido ligand by a triosmium 
cluster, 7:22658 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OTEC POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
OUTAGES 
Data Compilation 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OVERBURDEN 
Chemical Composition 
Environmental control technology survey of selected US strip 
mining sites. Volume 2C: Eastern Kentucky. Water quality 
impacts and overburden chemistry of Eastern Kentucky 
study sites, 7:20788 (ANL/EMR—2-Vol.2C) 
OVERHEAD POWER TRANSMISSION 
Power Transmission Lines 
Overhead transmission: construction and maintenance seminar, 
7:21764 (EPRI-SR—35) 
OXIDES 
Binding Energy 
Periodic trends in transition metal-hydrogen, metal-carbon, and 
metal-oxygen bond dissociation energies. Correlation with 
reactivity and electronic structure, 7:22657 
OXIDOREDUCTASES 
See also PEROXIDASES 
Chemical Properties 
Nature of the oxidation-reduction properties of nitrite 
reductase from Desulfovibrio desulfuricans, 7:23231 
Electron Spin Resonance 
Nature of the oxidation-reduction properties of nitrite 
reductase from Desulfovibrio desulfuricans, 7:23231 
Radioprotective Substances 
Radioprotective effects of superoxide dismutase (SOD) on 
murine tissues, 7:23461 
OXIRANS 
See EPOXIDES 
OXYCHLORIDES 
Electrolysis 
Nonfaradaic electrolysis. Lanthanide ion (Ln* ) excitation by 
electrons injected with cathode in POCIs solutions, 7:22677 





PYRAZINES 
Fuel Cycle 


Fuel Cycle 

Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 

Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 

Fuel Element Failure 

Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 

Fuel Management 

Simulation in an experimental reactor of a load follow and a 

remote control operation, 7:21807 (IWGFPT—5) 
Fuel Pins 

Evaluation of cladding integrity of ramp-tested UO2-Zr fuel 
pins, 7:21806 (IWGFPT—5) 

Measurements of wall pressure fluctuations on a cylinder in 
annular water flow with upstream disturbance. Part II. Flow 
spoilers, 7:21781 (DOE/ET/34209—17) 

Fuel-Cladding Interactions 

Influence of some fabrication parameters and operating 
conditions on the PCI failure occurrence in LWR fuel rods, 
7:21787 (IWGFPT—S5) 

PCI analysis of a stainless-steel cladding fuel rod for a small- 
sized PWR under power ramping conditions, 7:21804 
(IWGFPT—5) 

Power ramping/cycling experience and operational 
recommendations in KWU power plants, 7:21793 
(IWGFPT—5) 

Power ramp failures in water reactor fuel elements. Experience 
from power reactors, likely mechanisms and potential 
remedies, 7:21794 (IWGFPT—5) 

Heterogeneous Reactor Cores 
ARTS treatment of lattice heterogeneities, 7:21905 (IAEA- 
TECDOC—231) 
In-Service Inspeciion 
Effect on design of ISI, 7:21830 
Load Management 

Power variation and frequency regulation. Adaptation of PWR 
plant possibilities to the network needs, 7:21802 (IWGFPT— 
5) 

Loss of Coolant 

KfK in-pile tests on LWR fuel rod behavior during the heatup 
phase of a LOCA, 7:21978 (KFK—3028) 

Thermal-mechanical report: effect of HPI on vessel integrity 
for smalf-break LOCA event with extended loss of 
feedwater, 7:21956 (BAW—1648) 

Uncovery boiloff transients in a 3- x 3-rod bundle. Final report, 
7:21961 (EPRI-NP—2121) 


Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Power-Cooling-Mismatch Accidents 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
Pressure Vessels 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 

Current technical aspects concerning PWR reactor vessel 
surveillance programme, 7:21811 (IWGRRPC—79/3) 
Effect of residual elements and nickel on the sensitivity to 

irradiation embrittlement of SA508 Cl 3 pressure vessel steel 
and weld, 7:21808 (IWGRRPC—79/3) 
Thermal-mechanical report: effect of HPI on vessel integrity 
for small-break LOCA event with extended loss of 
feedwater, 7:21956 (BAW—1648) 
Utility experience with reactor vessel surveillance, 7:21810 
(IWGRRPC—79/3) 
Reaction Kinetics 
LWR assembly reaction rate representation, 7:21784 (EPRI- 
NP—1098) 
Reactivity Insertions 
Fission-product-release signatures for LWR fuel rods failed 
i PCM and RIA transients, 7:21957 (CONF-810803— 
1 
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Reactor Accidents 
Workshop on postaccident sampling. Final report, 7:21979 
(NSAC—18) 
Reactor 
Analysis of nuclear power reactor decommissioning costs. 
Summary report, 7:21779 (AIF/NESP—021) 
Reactor Instrumentation 
On-line power plant signal validation technique utilizing parity- 
space representation and analytic redundancy. Final report, 
7:21799 (EPRI-NP—2110) 
Reactor Kinetics 
Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 
Requirements for the physics analysis of PWR fuel assemblies, 
7:21798 (EPRI-NP—1098) 
Temperature effects in thermal reactor analysis, 7:21783 
(EPRI-NP—1098) 
Reactor Materials 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
Plant materials program. Progress report, June 1980-May 1981, 
7:21785 (EPRI-NP—2125-SR) 
Reactor Operation 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Simulation in an experimental reactor of a load follow and a 
remote control operation, 7:21807 (IWGFPT—5) 
Reactor Protection Systems 
Design and hardware alternatives for a Safety-Parameter 
Display System, 7:21786 (EPRI-NSAC—34) 
Safety 


Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Reliability 
Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Risk Assessment 
Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 
Spent Fuel Elements 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
Steam Generators 
PWR steam generator tube integrity program. FY81 progress: 
leak rate studies on laboratory SCC steam generator tubes, 
7:21822 (PNL-SA—9971) 
The modeling and testing of a heated boundary layer voiding 
detector. Technical report, 7:21982 (NUREG/CR—2084) 
Steam Systems 
On-line power plant signal validation technique utilizing parity- 
space representation and analytic redundancy. Final report, 
7:21799 (EPRI-NP—2110) 
Valves 
Trials and tribulations of obtaining a 'N’ stamp, 7:21827 


Mutagenesis 
Novel tricyclic pyrazine from lysine hydrochloride pyrolysis, 
7:23492 


PYRENE 


M 
Induction of mutation and differentiation in mammalian cells 
by chemicals which initiate or promote tumor formation, 
7:23473 


PYRIDINE 


Combustion 
Reduction of NO by combustion staging, 7:22895 (LBL— 
11990) 
Gas Chromatography 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 
Mass Spectroscopy 
Organic compounds in coal slurry pipeline water, 7:20812 
(LBL—11990) 


PYRIDINEAZOHYDROXYNAPHTHALENE 


See PAN 
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PYRIDINES 
See also PAN 
Positronium 
Enhancement of positronium formation in some liquids due to 
scavenging the highly mobile positive holes, 7:23711 
PYRIDYLAZONAPHTHOL 
See PAN 
PYRITE 
Effects 
Liquefaction of Blacksville coal separated by heavy media. 
Appendix K, 7:20646 (DOE/ET/10104—15) 


Pyrite geochemical analysis in copper prospecting, 7:23547 
(PAEC(C)IB—80004) 
Recovery 
Floatability of coal and pyrite, 7:20811 (IS-T—971) 
PYROLYSIS 
See also FLASH HYDROPYROL YSIS PROCESS 
Chemical Reaction Kinetics 
Study of the steam gasification of organic wastes, 7:21130 
(NP—2901485) 
Computerized Simulation 
Exercise in computer modeling: the high-temperature pyrolysis 
of hydrocarbons, 7:22719 
PYROLYTIC CARBON 
Activation Energy 
Problems of evaluating the reactivity of cokes and baked 
carbon products, 7:22566 
Deposition 
Low temperature carbon-coating, 7:22567 
Graphitization 
Graphitization of silicon-containing pyrolytic carbon, 7:22568 
Texture 
Carbon silicon interfaces as studied by CTEM, 7:22557 
PYROLYTIC GASES 
Gas Analysis 
Study of the steam gasification of organic wastes, 7:21130 
(NP—2901485) 


Q 


QUALITY ASSURANCE 
Quality assurance in design - one firm's response, 7:21952 
Quality audit in design, 7:21953 
Contracts 
Trials and tribulations of obtaining a 'N’ stamp (PWR), 7:21827 
Infrared Spectrometers 
Analysis of PPVP thin films by FTIR spectroscopy, 7:23012 
(BDX—613-2703) 
QUANTUM CHROMODYNAMICS 
Color Model 
Fractional electric charge problematic for QCD, 7:23774 
(DOE/ER/03285—39) 
Pairing mechanism and the absence of coloured quanta, I, 
7:23780 (DOE/ER/03992—465) 
Electric Charges 
Fractional electric charge problematic for QCD, 7:23774 
(DOE/ER/03285—39) 
Function 
Effective Lagrangian with U(1) axial anomaly. II, 7:23785 
(NUB—2469) 
Quark Model 
Mechanism for confinement in massive quark QCD, 7:23771 
(DOE/ER/03285—39) 
QUANTUM ELECTRODYNAMICS 
Gauge Invariance 
Wilson loop dependence on the contour shape, 7:23789 
Groups 


Electrodynamics: a consequence of nonlinear realizations of 
the Lorentz group, 7:23782 (IS-M—355) 
Muonic Atoms 
Energy levels of muonic atoms, 7:23690 


QUANTUM MECHANICS 
Ground States 


Higher-order calculation in 1/N, 7:23938 
QUARK-ANTIQUARK INTERACTIONS 
Particle Kinematics 


Zeros in energy and angular distributions with real or virtual 

photons, 7:23790 
QUARKS 
Composite Models 

Natural composite model for quarks and leptons, 7:23758 

Search for possible composite models of quarks and leptons, 
7:23772 (DOE/ER/03285—39) 

Identification 


Results of a search for fractional charges on mercury drops, 
7:23747 
Particle Production 
Theory of hadronic production of heavy quarks, 7:23754 
(SLAC-PUB—2775) 
QUARTZ 
Activation Analysis 
Instrumental neutron activation analysis of lechatelierite 
inclusions, 7:23538 (INIS-mf—6708) 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 
Positrons 
Two-dimensional angular correlation of annihilation radiation 
experiments, 7:23728 
QUINOLINES 
Denitrification 
Crossed-reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, August 1, 1981-October 31, 1981, 7:21118 
(DOE/PC/30075—7) 
Genetic Effects 
Requirement of a partially diploid donor for the chemical 
induction of mutations in transforming DNA, 7:23275 
Hydrogenation 
New catalysts for coal liquid upgrading, 7:20669 
(DOE/PC/40812—T 1) 
Solubility 
Estimation of Secondary QI, 7:20743 
Solvent 
Influence of quinoline insolubles on the performance of 
industrial pitches, 7:20744 
Mixed ligand chelate extraction of lanthanide ions in systems 
involving 7-(1-vinyl-3,3,6,6-tetramethylhexyl)-8-quinolinol, 8- 
quinolinol, and 1,10-phenanthroline, 7:22636 


R REACTOR 
Reactivity Worths 
Reactivity margins in heavy water moderated production 
reactors, 7:21951 (DPSPU—81-30-6) 
Reactor Cores 
Reactivity margins in heavy water moderated production 
reactors, 7:21951 (DPSPU—81-30-6) 
R-2 REACTOR 
Fuel-Cladding Interactions 
Combined use of test reactor experiments and power reactor 
tests for the development of PCI-resistant fuel, 7:21790 
(IWGFPT—5) 
RADIATION CHEMISTRY 
Meetings 
Nuclear chemistry and radiochemistry symposium, 7:22750 
(CONF-800290—) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DETECTION 
See also NEUTRINO DETECTION 
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RADIATION DETECTORS 
On-Line Measurement Systems 


On-Line Measurement Systems 
Use of intelligent devices in high-energy physics experiments, 
7:22949 (CERN—81-03) 
RADIATION DETECTORS 


See also BEAM MONITORS 
BUBBLE CHAMBERS 
DIELECTRIC TRACK DETECTORS 
GAMMA CAMERAS 
GEIGER-MUELLER COUNTERS 


RADIATION MONITORS 
SCINTILLATION COUNTERS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
WHOLE-BODY COUNTERS 


Calibration 
Pulsed calibration source, 7:22896 (EGG—1183-1783) 
Performance 
Pulsed calibration source, 7:22896 (EGG—1183-1783) 
Positron Detection 
Positronium/ positron lifetime measurements performed in 
liquid SF in temperature range from -45°C to above the 
critical point, 7:22998 
Technology Assessment 
Survey of instrumentation for environmental monitoring, 
7:22980 (LBL—11990) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Calculations 
COLDOSE: A computer code to assess collective doses from 
airborne radionuclides, 7:23433 (AECL—6958) 
Depth Dose Distributions 
Microdosimetric parameters for photons as a function of depth 
in water using wall-less and walled counters, 7:23921 
RADIATION EFFECTS 


See also BIOLOGICAL RADIATION EFFECTS 
PHYSICAL RADIATION EFFECTS 
RADIATION HARDENING 


Effects of electron beam irradiation on polymers. January, 
1973-August, 1981 (citations from the Rubber and Plastics 
Research Association Data Base). Report for Jan 73-Aug 81, 
7:22742 (PB—81-874190) 

RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING 
Life-Cycle Cost 

Statement of work for an aeronautical system nuclear hardness 

program. Final report, 7:23052 (AD-A—102240/9) 
RADIATION HAZARDS 
Meetings 

Proceedings of the American Nuclear Society student 
conference for the Western States, 7:21959 
(DOE/IR/02420—1) 

Risk Assessment 
Effects of low levels of radiation on humans, 7:23352 (CONF- 
811155—1) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 


Surgical treatment of radiation injuries after radiotherapy for 
uterine carcinoma, 7:23304 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Optimization 
Optimal experimental planning in the case of radiation 
detection, 7:22959 (INIS-SU—39) 
Technology Assessment 
Survey of instrumentation for environmental monitoring, 
7:22980 (LBL—11990) 
RADIATION MONITORS 
Performance 
Optimal experimental planning in the case of radiation 
detection, 7:22959 (INIS-SU—39) 
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RADIATION PROTECTION 
Safety program of the Oak Ridge National Laboratory: a 
different approach, 7:23511 (CONF-811093—1) 
Emergency Plans 
Emergency protection from aerosols, 7:23119 (AD-A— 
102518/8) 
Feasibility Studies 
Application and characteristics of irradiation beta-facilities, 
7:22787 (INIS-SU—52) 
Government Policies 
Risk estimation and decision-making: implications of the 1980 
BEIR-III report, 7:22038 (LBL—13407) 
Manuals 
Radiation protection in civil defence, 7:23915 


Status of measurements for radiation protection, 7:23918 
(UCID—19117) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 


See also BETA SOURCES 
GAMMA SOURCES 
LIGHT SOURCES 
X-RAY SOURCES 


Uses 
Reduction of aerodynamic drag. Interim scientific report 1 Apr 
80-31 Mar 81, 7:21097 (AD-A—102064/3) 
RADIATION TRANSPORT 
Diffusion 
Flux-limited diffusion theory, 7:23914 
Transport Theory 
Flux-limited diffusion theory, 7:23914 
RADIATIONS 


See also BACKGROUND RADIATION 
COSMIC RADIATION 
ELECTROMAGNETIC RADIATION 
IONIZING RADIATIONS 
SOLAR RADIATION 


Scattering 
Diffuse reflection of radiation from planar scattering media, 
7:23909 (KURRI-TR—191) 
RADICALS 


See also ARYL RADICALS 
CARBENES 
HYDROPEROXY RADICALS 
HYDROXYL RADICALS 
PEROXY RADICALS 
RADICALS 


Atmospheric Chemistry 
Role of free radicals in atmospheric chemistry, 7:22680 
Chemical Reaction Kinetics 
Aliphatic and aromatic free-radical halogenations, 7:22725 
Free radical reactions related to fuel research, 7:20757 
Frontiers of free radical chemistry, 7:22715 
Molecular distortions and organic reactivity: additions, 
cycloadditions, and free radical reactions, 7:22718 
Neutral thermochemistry from ionic reactions, 7:22716 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
Thermochemistry and kinetics of gas phase reactions, 7:22679 
Meetings 
Frontiers of free radical chemistry, 7:22715 
Molecular Structure 
ESR spectra and structure of the perchloryl fluoride radical 
anion (FC1Osp): A 33 valence electron radical with Cso 
symmetry, 7:22744 
Mutagenesis 
Mutagenicity of irradiated solutions of nuclei acid bases and 
nucleosides in Salmonella typhimurium, 7:23401 
Structural Chemical Analysis 
Structural and mechanistic aspects of metal complexes in free 
radical chemistry, 7:22681 
RADIO EQUIPMENT POWER SUPPLIES 
Photovoltaic Power Supplies 
Power supply for FM and TV emitter station, 7:21308 
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RADIOACTIVE AEROSOLS 
Aerial Monitoring 
Dosemeters for radioactive aerosols and radioactive gases, 
7:22991 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

See also RADIOACTIVE WASTES 


Transport 
Diffusion near buildings as determined from atmospheric tracer 
experiments. Technical memo, 7:21943 (PB—81-106478) 
RADIOACTIVE MATERIALS 


See also FISSION PRODUCTS 
RADIOACTIVE WASTES 


Materials Handling 
Guide for preparing Safe Operating Procedures (SOPs), 
7:23516 (SAND—81-8032) 
RADIOACTIVE WASTE DISPOSAL 
Alpha-Bearing Wastes 
Existing data on the 216-Z liquid waste sites, 7:21069 (RHO- 
LD—114) 


Codes 
Tabulation of waste isolation computer models. Technical 
report, 7:21053 (ONWI—78) 
Coordinated Research 
Session II-B. Repository development, 7:21027 
(DOE/NWTS—15) 
Session II-D. Systems, 7:21028 (DOE/NWTS—15) 
Session II-F. Site screening/characterization support activities, 
7:21029 (DOE/NWTS—15) 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Session II-O. Overviews of NWTS projects, 7:21036 
(DOE/NWTS—15) 
Data Acquisition 
Session II-G. Repository data base development, 7:21030 


Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
Environmental Effects 
Radioactive contamination of the NEA dumping sites, 7:23207 
Environmental Impacts 
Canadian nuclear fuel waste disposal program - with emphasis 
on environmental assessment, 7:21075 (AECL—6958) 
Evaluation 
Session II-I. Systems performance assessment, 7:21031 
(DOE/NWTS—15) 


Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Geologic Deposits 
Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
Global 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Ground Disposal 
Existing data on the 216-Z liquid waste sites, 7:21069 (RHO- 
LD—114) 
High-Level Radioactive Wastes 
Session I-B. Overview of the National Waste Terminal Storage 
Program, 7:21025 (DOE/NWTS—15) 
Session II-A. Site characterization, 7:21026 (DOE/NWTS—15) 
Session II-B. Repository development, 7:21027 
(DOE/NWTS—15) 
Session II-C. Regulatory framework, 7:21085 (DOE/NWTS— 
15) 
Session II-D. Systems, 7:21028 (DOE/NWTS—15) 
Session II-J. Sociopolitical initiatives, 7:21087 (DOE/NWTS— 
15) 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 


RADIOACTIVE WASTE DISPOSAL 
Research Programs 


Session II-N. Quality assurance, 7:21035 (DOE/NWTS—15) 


Hydrology 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Information Systems 

Session II-F. Site screening/characterization support activities, 

7:21029 (DOE/NWTS—15) 
Intermediate-Level Radioactive Wastes 

Present status and future program for the management of 
radioactive wastes originated from nuclear facilities, 7:21051 
(NIRS-M—31) 

Rheological characterization of cementitious grouts used to 
dispose of intermediate-level radioactive waste by 
hydrofracturing at Oak Ridge National Laboratory, 7:21022 
(CONF-811122—40) 

Legal Aspects 

= II-C. Regulatory framework, 7:21085 (DOE/NWTS— 

15 
Liquid Wastes 

Existing data on the 216-Z liquid waste sites, 7:21069 (RHO- 
LD—114) 

Low-Level Radioactive Wastes 

Existing data on the 216-Z liquid waste sites, 7:21069 (RHO- 
LD—114) 

Hazards of past low-level radioactive waste ocean dumping 
have been overemphasized, 7:21039 (EMD—82-9) 

Present status and future program for the management of 
radioactive wastes originated from nuclear facilities, 7:21051 
(NIRS-M—31) 

Marine Disposal 

Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 

Predictions of radionuclide migration rates for a subseabed 
repository, 7:21071 (SAND—81-1380C) 

Radioactive contamination of the NEA dumping sites, 7:23207 

Session II-O. Overviews of NWTS projects, 7:21036 
(DOE/NWTS—15) 

Mill Tailings 

Multidimensional analysis of radon diffusion through uranium 

mill tailings and cover systems, 7:21065 (PNL-SA—9820) 


Mineralogy 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 


Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
Planning 
Present status and future program for the management of 
radioactive wastes originated from nuclear facilities, 7:21051 
(NIRS-M—31) 
Political Aspects 
Session II-J. Sociopolitical initiatives, 7:21087 (DOE/NWTS— 
15) 
Quality Assurance 
Session II-N. Quality assurance, 7:21035 (DOE/NWTS—15) 
Radiation Hazards 
Hazards of past low-level radioactive waste ocean dumping 
have been overemphasized, 7:21039 (EMD—82-9) 
Radionuclide Migration 
Migration of radionuclides through vadose zone and saturated 
zone, 7:21050 (NIRS-M—31) 
Predictions of radionuclide migration rates for a subseabed 
repository, 7:21071 (SAND—81-1380C) 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 
Regulations 
Session II-H. Regulatory implementation, 7:21086 
(DOE/NWTS—15) 
Research Programs 
Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 
Session II-A. Site characterization, 7:21026 (DOE/NWTS—15) 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Session II-N. Quality assurance, 7:21035 (DOE/NWTS—15) 
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RADIOACTIVE WASTE FACILITIES 
Riek Assesement 


Risk Assessment 
Nuclear waste form risk assessment for US defense waste at 

Savannah River Plant. Annual report fiscal year 1980, 

7:21073 (UCRL—53188-80) 

Radiological safety analysis of land disposal of radioactive 
wastes, 7:21077 (NIRS-M—31) 

Site Selection 
Session II-A. Site characterization, 7:21026 (DOE/NWTS—15) 
Session II-E. Socioeconomic evaluations, 7:21018 

(DOE/NWTS—15) 

Session II-F. Site screening/characterization support activities, 

7:21029 (DOE/NWTS—15) 

Socio-Economic Factors 
Session II-E. Socioeconomic evaluations, 7:21018 

(DOE/NWTS—15) 

Spent Fuels 
Session II-M. Waste package development, 7:21034 

(DOE/NWTS—15) 

Systems Analysis 
Session II-D. Systems, 7:21028 (DOE/NWTS—15) 

Underground Disposal 

216-Z-12 crib status report, 7:21070 (RHO-LD—166) 

Canadian nuclear fuel waste disposal program - with emphasis 
on environmental assessment, 7:21075 (AECL—6958) 

Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 

NWTS conceptual reference repository description (CRRD). 
Volume III. Criteria, bases, special studies, and codes, 
7:21056 (ONWI—258-Vol.3) 

NWTS conceptual reference repository description (CRRD). 
Volume IV. Drawings, 7:21057 (ONWI—258-Vol.4) 

NWTS conceptual reference repository description (CRRD). 
Volume 1. Summary, 7:21054 (ONWI—258-Vol.1) 

NWTS conceptual reference repository description (CRRD). 
Volume II. Facility and systems description, 7:21055 
(ONWI—258-Vol.2) 

NWTS conceptual reference repository description (CRRD). 
Volume V. Alternative concepts and facilities impacts, 
7:21058 (ONWI—258-Vol.5) 

Radiological safety analysis of land disposal of radioactive 
wastes, 7:21077 (NIRS-M—31) 

Session II-D. Systems, 7:21028 (DOE/NWTS—15) 

Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 

Session II-O. Overviews of NWTS projects, 7:21036 
(DOE/NWTS—15) 

Waste-Rock Interactions 

Effects of surface area to volume ratio and surface roughness 
on waste glass leaching, 7:21067 (PNL-SA—9957) 

RADIOACTIVE WASTE FACILITIES 
Data Acquisition 

Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 

Design 

NWTS conceptual reference repository description (CRRD). 
Volume III. Criteria, bases, special studies, and codes, 
7:21056 (ONWI—258-Vol.3) 

NWTS conceptual reference repository description (CRRD). 
Volume IV. Drawings, 7:21057 (ONWI—258-Vol.4) 

NWTS conceptual reference repository description (CRRD). 
Volume 1. Summary, 7:21054 (ONWI—258-Vol.1) 

NWTS conceptual reference repository description (CRRD). 
Volume II. Facility and systems description, 7:21055 
(ONWI—258-Vol.2) 

Session II-B. Repository development, 7:21027 
(DOE/NWTS—15) 

Dose Equivalents 

Radiological assessment of radioactive waste-disposal areas at 
Oak Ridge National Laboratory. Volume 3. Technical 
background information for the ORNL environmental and 
safety report, 7:21080 (ORNL/TM—7962-Vol.3) 

Environmental Impacts 

Defense Waste Processing Facility staged operations: 
environmental information document, 7: 21076 (DPST—80- 
249-Suppl.) 
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Hydrology 
= pe 30: hydrogeology - ORNL radioactive waste 
a Npiatinard 7:21037 (ne TIC 3004 


Licensing 
a II-C, Regulatory framework, 7:21085 (DOE/NWTS— 


Monitoring for ground disposal of low-level radioactive waste, 
7:21078 (NIRS-M—31) 

Operation 
NWTS conceptual reference repository description (CRRD). 

Volume II. Facility and systems description, 7:21055 
(ONWI—258-Vol.2) 


Solidification of Savannah River Plant high level waste, 
7:21038 (DPSPU—81-30-10) 
Excavations 


NWTS conceptual reference repository description (CRRD). 
Volume V. Alternative concepts and facilities impacts, 
7:21058 (ONWI—258-Vol.5) 

Site Surveys 

Radiological assessment of radioactive waste-disposal areas at 
Oak Ridge National Laboratory. Volume 3. Technical 
background information for the ORNL environmental and 
safety report, 7:21080 (ORNL/TM—7962-Vol.3) 

Valves 

Digital sequential solid-state relay tester, 7:23026 (LA—9008- 

MS 


RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Data Base Management 
Integrated data base program, 7:21023 (CONF-811130—14) 
Information Systems 
Solid Waste Information Management System (SWIMS). Data 
summary, Fiscal Year 1979, 7:21042 (IDO—10086-79) 


Survey of systems safety analysis methods and their application 
to nuclear waste management systems, 7:21081 (PNL—4072) 
Technetium 99 
Control of technetium at the Portsmouth Gaseous Diffusion 
Plant, 7:21041 (GAT—2010) 
RADIOACTIVE WASTE PROCESSING 
Cesium 137 
Development of ultrafiltration and adsorbents: October 1980- 
March 1981, 7:21048 (MLM—2869) 
Combustion 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
Gas Analysis 
Process chemistry in fission product solidification, 7:21046 
(Juel-Conf—30) 
Gaseous Wastes 
Waste gas treatment in the reprocessing of nuclear fuels, 
7:21044 (Juel-Conf—30) 
High-Level Radioactive Wastes 
Defense Waste Processing Facility staged operations: 
environmental information document, 7:21076 (DPST—80- 
249-Suppl.) 
Solidification of Savannah River Plant high level waste, 
7:21038 (DPSPU—81-30-10) 
Todine 125 
Removal of radioactive methyl iodide from air by solid 
adsorbents, 7:21043 (INIS-mf—6528) 
Ion Exchange 
Laboratory studies on leaching of low grade uranium ores and 
treatment of low level liquid waste generated by leaching 
experiments, 7:20992 (PAEC(B)IB—80012) 
Low-Level Radioactive Wastes 
Laboratory studies on leaching of low grade uranium ores and 
treatment of low level liquid waste generated by leaching 
experiments, 7:20992 (PAEC(B)IB—80012) 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
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Planning 
Present status and future program for the management of 
cteleaiel thems tient facilities, 7:21051 


Process chemistry in fission product solidification, 7:21046 
(Juel-Conf—30) 


Decontamination of transuranic waste metal by melt refining, 
7:21061 (ORNL/TM—7951) 


Solidification 
Cementitious radioactive waste hosts formed under elevated 
temperatures and pressures (FUETAP concretes), 7:21021 
(CONF-811122—39) 
behavior of nuclear waste forms, 7:21063 (PNL- 
SA—9591) 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
Solidification of Savannah River Plant high level waste, 
7:21038 (DPSPU—81-30-10) 


Vitrification 
Vitrification of fission products using the FIPS process, 
7:21045 (Juel-Conf—30) 
RADIOACTIVE WASTE STORAGE 


Chemistry 
Nuclear waste chemistry, 7:21059 (ORNL—5817) 
Feasibility Studies 
Interpretation of time-domain electromagnetic soundings in the 
Calico Hills area, Nevada Test Site, Nye County, Nevada, 
7:23534 (USGS-OFR—81-988) 
Krypton 85 
Technologies for the treatment and safeguarding of radioactive 
waste and spent AVR fuel elements under the aspect of 
safety, 7:21047 (Juel-Conf—30) 


Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 
Radionuclide Migration 
Leaching behavior of glass ceramic nuclear waste forms, 
7:21062 (PNL—4022) 
Systems 


Waste site recovery demonstration: technical and economic 
analysis, 7:21068 (RHO-CD—973) 


Approach to accelerated testing, 7:21066 (PNL-SA—9898) 

Technologies for the treatment and safeguarding of radioactive 
waste and spent AVR fuel elements under the aspect of 
safety, 7:21047 (Juel-Conf—30) 

Site Surveys 

Rubidium-strontium and related studies of the Salado 
Formation, southeastern New Mexico, 7:23541 (SAND—81- 
7072) 

RADIOACTIVE WASTES 


See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 


ion 
Interim report of brittle-fracture impact studies: development 
of methodology, 7:21020 (ANL—81-27) 
Interfaces 
Effect of interfacial material on tailored ceramic nuclear waste 
form dissolution, 7:21074 


Geohydrology of Bandelier Tuff, 7:23151 (LA—8962-MS) 
Leaching behavior of glass ceramic nuclear waste forms, 
7:21062 (PNL—4022) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASTRONOMY 
IPS synoptic solar and ionospheric data programme, 7:23621 
Data 
Study of Fourier space methods for limited angle image 
reconstruction, 7:22942 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 


RADIOCARBON DATING 


See CARBON 14 
ISOTOPE DATING 


RADIOCHEMISTRY 


Meetings 
Nuclear chemistry and radiochemistry symposium, 7:22750 
(CONF-800290—) 
RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 


RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES 
Impact Tests 
Space nuclear safety and fuels program. Progress report, July 
1981, 7:21104 (LA—9087-PR) 


Safety 
Space nuclear safety and fuels program. Progress report, July 
1981, 7:21104 (LA—9087-PR) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also BONE SEEKERS 


Radiochemicals, 7:22756 
Chemical Composition 
Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation upshot-knothole, 1953, 7:23165 (UCRL—53152- 
Pt.4) 


Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation Tumbler-Snapper, 1952, 7:23164 (UCRL—53152- 
Pt.3) 

Results of calculations of external gamma radiation exposure 
rates from fallout and the related radionuclide compositions. 
Operation Buster-Jangle, 1951, 7:23163 (UCRL—53152-Pt.2) 

Delayed Radiation Effects 

Radiation effects of incorporated radionuclides, 7:23407 
Early Radiation Effects 

Radiation effects of incorporated radionuclides, 7:23407 
Geochemistry 

Radionuclides in the Gulf of Mexico, 7:23543 
(DOE/EV/03852—42) 

Radiation Doses 

Biological application of the nuclear data, 7:23916 (JAERI- 

M—8769) 
Radioecological Concentration 

Statistical methods for estimating the mean and variance from 
radionuclide data sets containing negative, unreported or 
less-than values, 7:23167 

Radionuclide Kinetics 
Radiation effects of incorporated radionuclides, 7:23407 
Radionuclide 
Geohydrology of Bandelier Tuff, 7:23151 (LA—8962-MS) 
RADIOLOGICAL PERSONNEL 
Radiation Doses 
Technical and exploitation parameters of experimental gamma 
plants, 7:22788 (INIS-SU—-52) 
RADIOLYSIS 
See also RADIATION CHEMISTRY 
Data Acquisition Systems 

System for automatic recording the data of pulse radiolysis, 

7:22925 (INR—1826/17/C) 
RADIOMETRIC ANALYSIS 
Statistics 

Statistical methods for estimating the mean and variance from 
radionuclide data sets containing negative, unreported or 
less-than values, 7:23167 

RADIOMETRIC GAGES 
Control Systems 
Microprocessor controller scanning densimeter system, 7:22993 
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Analog meter for the pulse mean counting rate for radioisotope 
instruments of technological control, 7:22974 (INIS-SU—S2) 
Technique for stabilization of detected x-radiation flux, 7:22972 
(INIS-SU—52) 
Data Processing 

Scaling and linearization in radioisotope digital instruments, 

7:22970 (INIS-SU—52) 
Level Indicators 

Design of radioisotope level indicators with relay follow up 
systems, 7:22964 (INIS-SU—52) 

Transportable type neutron level indicators, 7:22969 (INIS- 
SU—52) 

Performance Testing 

Technique for stabilization of detected x-radiation flux, 7:22972 

(INIS-SU—52) 
Thickness Gages 

Analysis of errors of beta thickness gages when testing two- 
layer coatings on multi-layer products, 7:22963 (INIS-SU— 
52) 

Experience in development and application of X-ray 
fluorescence thickness gages for coatings on polymer films 
for chemical industry, 7:22966 (INIS-SU—S52) 

Functional dependences of the parameters of beta thickness 

gages for coatings taking into account beta backscattering 
Seration, 7:22967 (INIS-SU—52) 

Methods for coating thickness control using X-ray fluorescence 

and beta scattering, 7:22965 (INIS-SU—S52) 
RADIOMETRIC SURVEYS 
Data Analysis 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 

RADIONUCLIDE MIGRATION 

(In environment.) 

Distribution and intensity of fallout. Final report, 7:23117 
(AD—361836) 

Gamma radiation exposure. Report for March-May 1954, 
7:23138 (AD—341055) 

Shipboard radiological - countermeasure methods, 7:23139 
(AD—362109) 

Radiation Doses 
Physical factors and in the Marshall Island radiation 
exposures, 7:23137 (AD—338337) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOSENSITIVITY EFFECTS 
Comparative Evaluations 
Comparison of sensitizers in vitro (®Co), 7:23428 
RADIOSENSITIZERS 
See also MISONIDAZOLE 
Radiosensitivity Effects 
Comparison of sensitizers in vitro (®°Co), 7:23428 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Eveluation 

Survival of patients with localized diffuse histiocytic 

lymphoma, 7:23296 


Dependence of radiation efficiency effect on the irradiation 

conditions using model examples, 7:23289 (INIS-SU—39) 
Side Effects 

Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 

Chromosomal aberrations in the peripheral lymphocytes of 
cancer patients treated with high-energy electrons and 
bleomycin, 7:23305 

Comparative radiological and scintigraphic examination of 
radiation pneumonitis in postoperative ©Co-telegamma 
therapy of patients with mamma carcinoma, 7:23303 

Radiation pneumonitis in the radiation therapy of bronchogenic 
carcinoma, 7:23310 

Side effects and sequelae after radiotherapy of malignant 
kidney tumors, 7:23302 
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RADIUM 226 
Biological Radiation Effects 
Comparison of some hematological parameters of residents 
consuming “normal” and Ra-contaminated tap-water, 
7:23422 
Radiation Monitoring 
State background-radiation levels: results of measurements 
taken during 1975-1979, 7:23159 (ORNL/TM—7343) 
RADON 
Diffusion 
Multidimensional analysis of radon diffusion through uranium 
mill tailings and cover systems, 7:21065 (PNL-SA—9820) 
Health Hazards 
Indoor radiation exposures from radon and its daughters: a 
view of the issue, 7:23370 (LBL—10525) 
Indoor Air Pollution 
Four factor model for estimating human radiation exposure to 
radon daughters in the home, 7:23127 
Radiation Monitoring 
Radon attenuation effectiveness and cost optimization of 
composite covers for uranium mill tailings, 7:21024 
(DOE/AL—165/UMTRA) 
Radioecological Concentration 
Variations in radon working level with household conditions in 
a single family residence, 7:23126 
Risk Assessment 
Indoor radiation exposures from radon and its daughters: a 
view of the issue, 7:23370 (LBL—10525) 
RADON 219 


Radiological risk of actinon (?"*Rn), 7:23372 (ORNL/TM— 
7977) 
Environmental Exposure Pathway 
Radiological risk of actinon (7"°Rn), 7:23372 (ORNL/TM— 
7977) 
Radiation Hazards 
Radiological risk of actinon (#"°Rn), 7:23372 (ORNL/TM— 
7977) 
Risk Assessment 
Radiological risk of actinon (#"*Rn), 7:23372 (ORNL/TM— 
7977) 
RADON 222 
Biological Radiation Effects 
Comparison of some hematological parameters of residents 
consuming “normal” and Ra-contaminated tap-water, 
7:23422 
Radiation Monitoring 
Radon measurement intercomparisons at EML, 7:23120 
(DOE/EML—397) 
RAIL TRANSPORT 
Demand Factors 
Future demand for rail transport, 7:22201 
RAILWAYS 
Design 
Consequences for the railway infrastructure, 7:22207 
Fuel Consumption 
Reducing transport’s dependence on oil with new railway 
technology, 7:22204 
Fuel Economy 
Reducing transport’s dependence on oil with new railway 
technology, 7:22204 
RANCHO SECO-1 REACTOR 
Electrical Equipment 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the Rancho Seco Nuclear 
Generating Station, Unit No. 1: selected issues program 
(Docket No. 50-312), 7:21823 (UCID—19113) 
Power Supplies 
Instrument and control bus-power loss at Rancho Seco on 
March 20, 1978. Final report, 7:21801 (EPRI-NSAC—13) 
Technical evaluation of the adequacy of station electric 
distribution system voltages for the Rancho Seco Nuclear 
Generating Station, Unit No. 1: selected issues program 
(Docket No. 50-312), 7:21823 (UCID—19113) 
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Reactor Operation 
Instrument and control bus-power loss at Rancho Seco on 
March 20, 1978. Final report, 7:21801 (EPRI-NSAC—13) 
RANKINE CYCLE ENGINES 


Jay Carter Enterprises, Incorporated steam engine, 7:21319 
(N—81-30525) 
RANKINE CYCLE POWER SYSTEMS 
Waste Heat Utilization 
Comparison of Rankine-cycle power systems: effects of seven 
working fluids, 7:22210 (ANL/CNSV-TM—87) 
Working Fluids 
Comparison of Rankine-cycle power systems: effects of seven 
working fluids, 7:22210 (ANL/CNSV-TM—87) 
RARE EARTH ALLOYS 


Properties 
Physical and optical properties of rare earth cobalt magnets, 
7:22347 
Optical Properties 
Physical and optical properties of rare earth cobalt magnets, 
7:22347 
RARE EARTH COMPOUNDS 
Chemiluminescence 
Alternating-current electrochemiluminescence in UO.** and 
lantanide solutions, 7:22759 
Electrochemiluminescence of uranyl and lanthanide solutions 
in anode space. Adsorption decomposition of ozone, 7:22764 
Electroluminescence 
Alternating-current electrochemiluminescence in UO.** and 
lantanide solutions, 7:22759 
Electrochemiluminescence of uranyl and lanthanide solutions 
in anode space. Adsorption decomposition of ozone, 7:22764 
Luminescence 
Nonfaradaic electrolysis. Lanthanide ion (Ln** ) excitation by 
electrons injected with cathode in POCls solutions, 7:22677 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
ERBIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 
TERBIUM 
THULIUM 
YTTERBIUM 
Processes 
Coordination chemistry of several radius-sensitive complexones 
and applications to lanthanide-actinide separations, 7:21009 
(IS-T—940) 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 
Isotope Ratio 
Isotopic compositions of rare gases in the Matsushiro 
earthquake fault region, 7:23537 
Origin 
Isotopic compositions of rare gases in the Matsushiro 
earthquake fault region, 7:23537 
RATEMETERS (COUNTING) 
See COUNTING RATEMETERS 
RATS 
Behavior 
Effects of 60-Hz electric fields on avoidance behavior and 
activity of rats, 7:23507 
Biological Radiation Effects 
Effects of X radiation on the synthesis and the amount of 
nucleic acids in rat liver, brain, and thymus, 7:23376 





Effects of X radiation on the synthesis and the amount of 
nucleic acids in rat liver, brain, and thymus, 7:23376 


REACTOR COMPONENTS 
Quality Assurance 


RAW MATERIALS 
Raw materials programme for Bavaria. Programme for the 
development and securing of mineral resources and their 
extraction, 7:20802 (NP—2900950) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 


RDF 
See REFUSE DERIVED FUELS 
REACTION KINETICS 
Computer Calculations 
LWR assembly reaction rate representation, 7:21784 (EPRI- 
NP—1098) 
REACTIVITY COEFFICIENTS 
See also TEMPERATURE COEFFICIENT 
Requirements for the physics analysis of PWR fuel assemblies, 
7:21798 (EPRI-NP—1098) 
REACTIVITY INSERTIONS 
Fission Product Release 
Fission-product-release signatures for LWR fuel rods failed 
during PCM and RIA transients, 7:21957 (CONF-810803— 
17) 
REACTOR ACCIDENTS 


See also FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 


Analysis of the hypothetical accidents in the Polish research 
reactor MARIA, 7:21977 (INR—1823/11/PR/A) 

Methodology for accident analyses in SAR’s, 7:21891 (DP- 
MS—81-99) 

TOTEM - a code for fast transients analysis in the research 
reactor MARIA, 7:21976 (INR—1806/11/PR) 


Indexed bibliography of TMI-2 documents in NSAC working 
file, 7:21971 (EPRI-NSAC—Bib.4) 
Fission Product Release 
Iodine literature survey, 7:21966 (EPRI-NSAC—14) 
Iodine releases from reactor accidents (Effects of water), 
7:21964 (EPRI-NSAC—14) 
Public Opinion 
Accident at Three Mile Island: the human dimensions (Book), 
7:21986 
Community attitudes toward nuclear plants, 7:21987 
Radiation Monitoring 
Workshop on postaccident sampling. Final report (PWR; 
BWR), 7:21979 (NSAC—18) 
Social Impact 
Accident at Three Mile Island: the human dimensions (Book), 
7:21986 
Community attitudes toward nuclear plants, 7:21987 
REACTOR COMPONENTS 


See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 


Failures 
Application of aerospace failure-reporting systems to power 
plants. Final report, 7:21963 (EPRI-NSAC—4) 
In-Service Inspection 
Remote measurement of trace element concentrations in 
nuclear reactor components using a robust computerised 
laser microspectrograph, 7:21914 
Two new techniques for the remote evaluation of reactor steel 
condition - microscopic removal and surface examination, 
7:21837 
Ultrasonic synthetic aperture imaging of defects, 7:21913 
Nondestructive Testing 
AECL research and development in piping system 
nondestructive testing, 7:21926 
Pressure Vessels 
A.S.M.E. 'N’ stamp requirements, 7:21930 
Quality Assurance 
Disciplined approach to the guarantee of quality in design and 
manufacture of nuclear plant, 7:21927 
Problems associated with the production and implementation 
of quality plans, 7:21932 





REACTOR COMPONENTS 
Quality Assurance 


Quality assurance in design, 7:21928 
Quality assurance and the sub-contract interface: co-operative 
evaluations, 7:21934 
Reliability 
Application of aerospace failure-reporting systems to power 
plants. Final report, 7:21963 (EPRI-NSAC—4) 
Specifications 
Quality assurance in design, 7:21928 
Steam Generators 
A.S.M.E. 'N’ stamp requirements, 7:21930 
Being on the receiving end of multiple audits, 7:21933 
Ultrasonic Testing 
Ultrasonic synthetic aperture imaging of defects, 7:21913 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 
Consoles 
Human equation in operating a nuclear-power plant, 7:21942 
Human Factors 
Human equation in operating a nuclear-power plant, 7:21942 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
Acoustic Emission Testing 
Investigation of acoustic emission from simulated reactor 
primary piping under dynamic stress testing. Technical 
information series, 7:21915 (AD—906185) 
Heat Exchangers 
Overview of inspection and maintenance of heat exchangers, 
7:21916 (INIS-mf—6612) 
Potential for ultrasonic inspection of heat exchanger tubes, 
7:21917 (INIS-mf—6612) 
REACTOR CORE DISRUPTION 
Bubbles 
Bubble behavior in LMFBR core disruptive accidents. Annual 
report Oct 79-Sep 80, 7:21983 (NUREG/CR—2111) 
Heat Transfer 
Bubble behavior in LMFBR core disruptive accidents. Annual 
report Oct 79-Sep 80, 7:21983 (NUREG/CR—2111) 
Hydraulics 
Transition phase issues (LMFBR), 7:21975 (HEDL-TC—1865) 
Phase Transformations 
Transition phase issues (LMFBR), 7:21975 (HEDL-TC—1865) 
REACTOR DECOMMISSIONING 
Cost 
Analysis of nuclear power reactor decommissioning costs. 
Summary report, 7:21779 (AIF/NESP—021) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR INSTRUMENTATION 
Dielectric Track Detectors 
Neutron response characteristics of CR-39 polymer for reactor 
and dosimetry applications, 7:22954 (HEDL-SA—2388-FP) 
Failures 
On-line power plant signal validation technique utilizing parity- 
space representation and analytic redundancy. Final report 
(PWR), 7:21799 (EPRI-NP—2110) 
REACTOR INTERNALS 
Corrosion 
Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 
In-Service I 
CLIMAN - a mobile manipulator concept, 7:21912 


Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 

Quality Assurance 

Quality assurance in design: policy adopted by Vickers Barrow 

Engineering Works (LMFBR), 7:21890 


ERA Vol. 7, No. 8 / 260S 


REACTOR KINETICS 
Actinide Nuclei 
Current status of evaluated heavy element decay data for 
reactor calculations. Problems and anomalies, 7:21908 
(IAEA-TECDOC—232) 
Cross Sections 
Adequacy of Th-232 and U-233 ENDF/B data for HTGR 
design applications, 7:21841 (EPRI-NP—1098) 
Cross sections and yields important for fission product 
absorption in thermal reactors, 7:21899 (EPRI-NP—1098) 
Data processing for power reactor fuel cycle codes, 7:21902 
(EPRI-NP—1098) 
Nuclear data for actinide production and depletion 
calculations, 7:21901 (EPRI-NP—1098) 
Relationship between basic nuclear data and LWR fuel cycle 
parameters, 7:21782 (EPRI-NP—1098) 
Requirements for the physics analysis of PWR fuel assemblies, 
7:21798 (EPRI-NP—1098) 
Temperature dependent resonance integrals using resonance 
profiles, 7:21903 (EPRI-NP—1098) 
Finite Difference Method 
Gain from a mixed finite-difference formulation for three- 
dimensional diffusion-theory neutronics, 7:21897 (CONF- 
811103—48) 
Fission Products 
Status of fission-product data for absorption calculations, 
7:21900 (EPRI-NP—1098) 
Meetings 
Symposium proceedings: nuclear data problems for thermal 
reactor applications, 7:21898 (EPRI-NP—1098) 
Neutron Diffusion Equation 
Gain from a mixed finite-difference formulation for three- 
dimensional diffusion-theory neutronics, 7:21897 (CONF- 
811103—48) 
Nuclear Data Collections 
Comprehensive review of TND requirements for U and U-Pu 
fueled thermal and fast reactors, and their associated fuel 
cycles, 7:21906 (IAEA-TECDOC—232) 
Perturbation Theory 
Taylor-series expansion with generalized perturbation theory 
for peak power investigations, 7:21865 (CONF-811103—59) 
Reaction Kinetics 
Thermal reactor benchmark calculations using resonance 
profiles, 7:21904 (EPRI-NP—1098) 
Reactivity Coefficients 
Requirements for the physics analysis of PWR fuel assemblies, 
7:21798 (EPRI-NP—1098) 
Research 
Transport and reactor theory. Progress report, April 1-June 30, 
1981, 7:21911 (LA—9023-PR) 
Resonance Integrals 
Temperature dependent resonance integrals using resonance 
profiles, 7:21903 (EPRI-NP—1098) 
Temperature Coefficient 
Temperature effects in thermal reactor analysis (PWR; BWR), 
7:21783 (EPRI-NP—1098) 
Transport Theory 
Transport and reactor theory. Progress report, April 1-June 30, 
1981, 7:21911 (LA—9023-PR) 
REACTOR LICENSING 
Licensing requirements for pending applications for 
construction permits and manufacturing license, 7:21892 
(NUREG—0718-REV-1) 
Reactor Accidents 
Methodology for accident analyses in SAR’s, 7:21891 (DP- 
MS—81-99) 
Reactor Safety 
Methodology for accident analyses in SAR’s, 7:21891 (DP- 
MS—81-99) 
REACTOR MATERIALS 
(See also specific materials.) 
Embrittlement 
NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
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investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 
Fabrication 

Plant materials program. Progress report, June 1980-May 1981, 

7:21785 (EPRI-NP—2125-SR) 
Fatigue 

Strength and fatigue properties of near-isotropic graphites, 

7:21851 (IWGHTR—3) 
Neutron Dosimetry 

Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 

Physical Radiation Effects 

Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
SG013 (LMFBR), 7:21866 (DOE/SF/71031—T16) 

Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA— 
2518-FP) 

NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 

Radiation effects on organic materials in nuclear plants. Final 
report, 7:22524 (EPRI-NP—2129) 

Sorptive Properties 
Silver transport in H-451 graphite, 7:22538 (CONF-811141—3) 
Stress Corrosion 

Plant materials program. Progress report, June 1980-May 1981, 

7:21785 (EPRI-NP—2125-SR) 
Tensile Properties 

Strength and fatigue properties of near-isotropic graphites, 

7:21851 (IWGHTR—3) 
REACTOR OPERATION 
Data Compilation 
US central station nuclear electric generating units: significant 
milestones, 7:21776 (DOE/NE—0030/3-81) 

Efficiency 
Analysis of LWR outage experience and impact on long 

cycles, 7:21895 (DOE/ET/34070—1) 
REACTOR OPERATORS 

Education 

Human equation in operating a nuclear-power plant, 7:21942 

REACTOR PHYSICS 

Meetings 

Proceedings of the American Nuclear Society student 
conference for the Western States, 7:21959 
(DOE/IR/02420—1) 

REACTOR PROTECTION SYSTEMS 
Display Devices 

Design and hardware alternatives for a Safety-Parameter 

Display System, 7:21786 (EPRI-NSAC—34) 
Reliability 

Rational Bayesian prior development (Phase III activity). Final 

report (LMFBR), 7:21867 (DOE/SF/71032—T41) 
REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents. ) 

Human Factors 

Accident at Three Mile Island: the human dimensions (Book), 
7:21986 

Design and management of nearly error-free organizational 
control systems, 7:21988 

REACTOR SITES 
Contamination 
Behavior of radioactive cobalts released from reactor cooling 
water in soil, 7:23152 (NIRS-M—31) 
REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY 

Application of noise-analysis methods to monitor stability of 

boiling water reactors, 7:21780 (CONF-8110107—2) 


REACTOR VESSELS 
Closures 
Reactor cover: seals, bearing and support system investigation 
and recommendation (LMFBR), 7:21868 (DOE/SF/76026— 


T77) 
Welded Joints 
Weld failure detection (Patent), 7:21989 
RECEIVERS (SOLAR) 
See SOLAR RECEIVERS 
RECESSIVE MUTATIONS 
Radioinduction 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
RED LEVEL-3 REACTOR 
See CRYSTAL RIVER-3 REACTOR 
REDOX FUEL CELLS 
Electrocatalysts 
Zirconium carbide as an electrocatalyst for the 
chromous/chromic Redox couple, 7:22149 (NASA-CASE- 
LEW—13246-1) 
Electrodes 
Performance of advanced chromium electrodes for the NASA 
Redox Energy Storage System, 7:22148 
(DOE/NASA/12726—15) 
REDOX REACTIONS 
Electron Transfer 
Relative activities on linear and cyclic electron flows during 
chloroplast COs-fixation, 7:23247 
REDUCTASES 
See OXIDOREDUCTASES 
REDWING PROJECT 
Ship-shielding studies, 7:23042 (AD—357967) 
REEFS 
Materials 
Coal-waste artificial-reef program, phase 3. Volume 2. 
Comprehensive report, 7:20763 (EPRI-CS—2009-Vol.2) 
REENTRY VEHICLES 
Impact Tests 
Impact fuze testing at 3000 m/sec employing explosively 
accelerating plates, 7:22799 (SAND—81-2576C) 
REFLECTIVE COATINGS 
Effect of thermal history on the structure of chemically and 
vapor deposited silver films on glass, 7:22501 
REFRACTORIES 
Sorptive Properties 
Validation of molten glass concepts for hot gas clean-up. Final 
report, 7:20760 (DOE/MC/14345—T1) 
REFRIGERATING MACHINERY 
See also HELIUM DILUTION REFRIGERATORS 
Photovoltaic Power Supplies 
Solar photovoltaic cold store, 7:21313 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 


See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 


Cocombustion 
Oil/refuse homogenization: an approach to cocombustion of 
refuse in existing oil-fired boilers. Final report, 8 May 1979- 
30 April 1981, 7:22219 (MRC-DA—1079) 
REFUSE-FUELED POWER PLANTS 
Cogeneration 
Cogeneration: an appropriate technology for energy 
conservation, 7:22166 (EPRI-EA—‘%084) 
Use of wood wastes for cogeneration in British Columbia's 
pulp and paper industry, 7:22071 (EPRI-EA—2084) 
REGION I 
See NORTH ATLANTIC REGION 
REGOLITH 
See OVERBURDEN 
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REGULATIONS 
Decision Making 


REGULATIONS 
See also POLLUTION REGULATIONS 
Decision Making 
Improved oversight and guidance needed to achieve regulatory 
reform at DOE, 7:22089 (EMD—82-6) 
Recommendations 
Improved oversight and guidance needed to achieve regulatory 
reform at DOE, 7:22089 (EMD—82-6) 
Risk Assessment 
Uses of risk assessment in regulatory decisions, 7:22022 (EPRI- 
EA—2064) 
REINDEER 
See DEER 
REINFORCED MATERIALS 
Fibers 
Short-fiber reinforcements: where the action is, 7:22522 
Molecular Structure 
Sandwich model of the amorphous material in semicrystalline 
polymers, block copolymers and filled or reinforced 
elastomers, 7:22530 
RELATIVISTIC PLASMA 
Cherenkov Radiation 
Comments on "Time-symmetric, approximately relativistic 
particle interactions and radiation”, 7:23978 
RELAYS 
Performance Testing 
Digital sequential solid-state relay tester, 7:23026 (LA—9008- 
MS 


) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
RELIABILITY 
Data Acquisition 
Space and missile reliability and safety programs. Technical 
service agreement TSA 79-286. Final report, 7:21968 (EPRI- 
NSAC—31) 
REM 
See DOSE EQUIVALENTS 
REMOTE AREAS 
Photovoltaic Power Plants 
Aghia Roumeli - Island of Creta, a 50 kW autonomous 
photovoltaic power, 7:21312 
REMOTE VIEWING EQUIPMENT 
CLIMAN - a mobile manipulator concept, 7:21912 
Control Systems 
Personal microcomputer automatically controls video playback 
facility, 7:22875 (UCRL—50025-81-1) 
RENE 95 
Fatigue 
Fatigue crack propagation thresholds for long and short cracks 
in Rene 95 nickel-base super alloy, 7:22339 (LBL—13453) 
Stress Intensity Factors 
Fatigue crack propagation thresholds for long and short cracks 
in Rene 95 nickel-base super alloy, 7:22339 (LBL—13453) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 
A comparison of energy technologies and their use in urban 
planning, 7:22235 (PB—81-239592) 
Alternative energy technologies: their application in 
developing countries, 7:21949 (PB—81-239584) 
Energy Source Development 
Barriers to small-scale energy technologies, 7:21159 
(NZERDC—S59) 
Energy: planning tools library, 7:22152 (NP—2901475) 
Financial Incentives 


Federal income tax incentives for the development and use of 
alternative energy sources, 7:22092 

Review of an analysis of the results of federal incentives used 
to stimulate energy production, 7:22017 (PNL—3718) 

State conservation and solar energy tax programs: incentives 
or windfalls (studies in renewable resource policy), 7:22077 
(PB—81-246464) 
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Financing 
Implementing a local energy conservation and development 
plan: the Southern Tier Central Region’s Energy 
Development Corporation, 7:22124 (CONF-801203—) 
Information Dissemination 
Chautauqua notebook: appropriate technology on radio, 
7:22078 (DOE/IR/11128—T1) 
Resource Potential 
Potential and uses of renewable energy sources, 7:22135 
RENEWABLE RESOURCES 
Environmental Impacts 
Environmental aspects of regional planning for renewable 
energy, 7:22019 (CONF-801203—) 
REPROCESSING 
See also THOREX PROCESS 
Processing of FRG high-temperature gas-cooled reactor fuel 
elements at General Atomic under the US/FRG cooperative 
agreement for spent fuel elements, 7:21842 (GA-A—16567) 
REPUBLIC OF KOREA 
Radioactive Waste Processing 
Non-US advanced low-level radwaste treatment systems, 
7:21040 (EPRI-NP—2055) 
RESEARCH PROGRAMS 
See also DEMONSTRATION PROGRAMS 
Comparative Evaluations 
Case studies of innovation in R and D planning. Final report, 
7:24127 (EPRI-EA—2154) 
RESERVOIR ROCK 
Mechanical Properties 
Basis for compressed air energy storage (CAES) field test at 
Pittsfield, Illinois, 7:21990 (PNL-SA—9447) 
Stability 
Basis for compressed air energy storage (CAES) field test at 
Pittsfield, Illinois, 7:21990 (PNL-SA—9447) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
Air Conditioners 
Energy-efficient and cost-effective equipment should be 
installed in new government housing, 7:22164 (EMD—81-93) 
Cooling Load 
TWOZONE users manual. 2nd edition, 7:22168 (LBL—6840- 
Rev.) 
Energy Efficiency 
Energy-efficient and cost-effective equipment should be 
installed in new government housing, 7:22164 (EMD—81-93) 
Gas Furnaces 
Energy-efficient and cost-effective equipment should be 
installed in new government housing, 7:22164 (EMD—81-93) 
Ground Source Heat Pumps 
Heat pumps in residential buildings with special regard to 
tested experience with a ground-to-water heat pump used for 
heating a two-family-house, 7:22172 (NP—2900957) 
Heating Load 
TWOZONE users manual. 2nd edition, 7:22168 (LBL—6840- 
Rev.) 
Indoor Air Pollution 
Indoor radiation exposures from radon and its daughters: a 
view of the issue, 7:23370 (LBL—10525) 
Photovoltaic Power Supplies 
Southwest Residential Experiment Station. Data report, 
March-September 1981, 7:21293 (DOE/ET/20279—166) 
Solar Air Conditioning 
Lessons learned from the HUD solar demonstration program, 
7:21411 
Solar Space Heating 
Lessons learned from the HUD solar demonstration program, 
7:21411 
Thermal Insulation 
Thermal insulation for residential homes. 1964-June, 1981 
(citations from the NTIS Data Base). Report for 1964-Jun 
81, 7:22181 (PB—81-807455) 
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Water Heaters 
Energy-efficient and cost-effective equipment should be 
installed in new government housing, 7:22164 (EMD—81-93) 
Weatherization 
Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:22165 (EMD—82-2) 
RESIDENTIAL SECTOR 
Air Conditioners 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 


Energy Consumption 

Feedback and household energy use, 7:22171 (NP—2900772) 

How much electric power do we need in households. Will a 
reduction of household power consumption change the 
energy supply situation in the Federal Republic. A draft 
generic model of demand analysis. Information on energy 
and environment, Part A, No. 12, 7:22173 (NP—2900962) 

Demand 

Wisconsin-IIASA set of energy/environment (WISE) models 

for regional planning and management: an overview, 7:22011 


Supplies 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Total Energy Systems 
HUD total energy demonstration in Jersey City, New Jersey: a 
report on operation, 7:21738 (EPRI-EA—2084) 
Water Heaters 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
RESIDUAL FUELS 
Combustion 
Catalytic combustion of residual fuels, 7:20898 
(DOE/NASA/10350—29) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
Effects 
Ecological fate and effects of solvent-refined-coal (SRC) 
materials: a status report, 7:20838 (PNL—3819) 


Leaching 
Ecological fate and effects of solvent-refined-coal (SRC) 
materials: a status report, 7:20838 (PNL—3819) 
Gas Extraction 


Supercritical fluids for reaction and extraction of coal and 
heavy oils. First quarterly progress report, September 1, 
1981-November 30, 1981, 7:20667 (DOE/PC/40800—1) 

Waste Disposal 
Ecological fate and effects of solvent-refined-coal (SRC) 
materials: a status report, 7:20838 (PNL—3819) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 
Carbonization 

Effect of alkali on the devo'stilization of carbonaceous 
materials. Pt. 1. Reaction using NaOH and 3.5- 
dimethylphenol-formaldehyde resin, 7:20715 

Radiation Effects 


Low-energy electron effects on tensile modulus and infrared 
transmission properties of a polypyromellitimide film, 
7:22528 (NASA-TM—81977) 

RESONANCE CAVITIES 

See CAVITY RESONATORS 
RESONANCE STATES 

See ENERGY LEVELS 
RESORCIN 

See RESORCINOL 
RESORCINOL 

Gas Chromatography 

Organic compounds in coal slurry pipeline water, 7:20812 

(LBL—11990) 

Mass Spectroscopy 
ic compounds in coal slurry pipeline water, 7:20812 

(LBL—11990) 


RESOURCE DEVELOPMENT 


Integrated of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
RESOURCE RECOVERY FACILITIES 
Economics 
Economics of nonmetropolitan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
Feasibility Studies 
Economics of nonmetropolitan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
Materials Recovery 
Economics of nonmetropolitan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
Operating Cost 
Economics of nonmetropolitan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
RESPIRATION 
Biochemical Reaction Kinetics 
Photorespiration and internal recycling of COs in the 
submersed angiosperm Scirpus subterminalis, 7:23286 
Biological Radiation Effects 
Respiration responses of a polA1 and a tif-1 mutant of 
Escherichia coli to far-ultraviolet irradiation, 7:23382 
RESPIRATORS 
Performance Testing 
Service life of respirator cartridges for formaldehyde, 7:23102 
(UCID—19155) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 


See also LUNGS 
PHARYNX 


Pathological Changes 
Respiratory carcinogenicity of diesel fuel emissions, 7:23449 
(PB—81-230955) 
RESPIRATORY SYSTEM DISEASES 
Diagnosis 
Ventilation studies with krypton-81 m, 7:23312 
RESPIRATORY TRACT CELLS 
Sensitivity 
Flow cytometric analysis of exfoliated respiratory tract cells 
exposed to environmental pollutants, 7:23503 
RETORTED SHALES 
See SPENT SHALES 
RETORTING 
Waste Water 
Analytical problems in monitoring retort water treatment, 
7:20952 (LBL—11990) 
Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 
RETORTS 
See also CHEMICAL REACTORS 


Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Prediction of the penetration distance of spent shale in an in- 
situ retort, 7:20944 (LBL—11990) 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RF SYSTEMS 
SLED: a system for increasing the peak rf power of an rf 
source. US Patent No. 4,009,444 (Engineering Materials), 
7:22938 (CAPE—2740) 
RHENIUM BASE ALLOYS 
Work Functions 
Work function of sputter-formed Re-1% Pt. II. Recrystallized 
surface, 7:22343 
RHENIUM CHLORIDES 
Clathrates 
Graphite intercalation compounds with rhenium chloride, 
7:22669 
RHENIUM COMPLEXES 
Catalytic Effects 
Electrophile-induced disproportionation of the neutral formyl 
(eta-CsHs)Re(NO)(PPhs)(CHO): isolation and properties of 
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RHENIUM COMPLEXES 
Catalytic Effects 


the rhenium methylidene [(eta~CsHs)Re(NO)(PPhs (CHa) 
]* PFs", 7:22707 
Reaction 


induced rtionation of the neutral formyl 
(eta-~-CsHs)Re(NO)(PPhs)(CHO): isolation and properties of 
the rhenium methylidene [(eta-C;Hs)Re(NO)(PPhs)(CHs) 
]* PFe~, 7:22707 


Electrophile-induced disproportionation of the neutral formyl 
(eta-~-CsHs)Re(NO)(PPhs)(CHO): isolation and properties of 
the rhenium methylidene [(eta~C;H;)Re(NO)(PPhs (CHa) 
]* PFe~, 7:22707 

RHENIUM COMPOUNDS 
Catalytic Effects 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CsHs)aRe[(CsHs)2ZrCHs}(OCHCHs), 7:22700 

Crystal Structure 

Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CoHs pRe[(CsHs)2ZrCHs}(OCHCHs), 7:22700 


Heterobimetallic carbon monoxide hydrogenation: hydrogen 
transfer to coordinated acyls: the molecular structure of 
(CoHs)aRe[(CsHs)2ZrCHs}(OCHCHs), 7:22700 

OXIDES 


Electronic Structure 
LCAO analysis of momentum distribution of positrons and 
electrons in ReOs, 7:22515 
Positron annihilation in Na sub(0.64)WOs; and ReOs, 7:22597 
RHODIUM 
Catalytic Effects 
Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 
Comparative Evaluations 
Hydrogenation of carbon monoxide on alumina-supported 
metals: a tunneling spectroscopy study, 7:22708 
Conductivi 


Electric ty 
HoRh,B,: A model mean-field ferromagnet, 7:22468 
HoRh,B,: A model mean-field ferromagnet, 7:22468 


ive Properties 
Application of high resolution electron energy loss 
spectroscopy to the characterization of adsorbed molecules 
on rhodium single crystal surfaces, 7:22646 
Specific Heat 
HoRh,B,: A model mean-field ferromagnet, 7:22468 
Thermal Expansion 
HoRh,B,: A model mean-field ferromagnet, 7:22468 
RHODIUM ALLOYS 
Crystal-Phase Transformations 
Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
Diffraction 


Neutron scattering study of the magnetic transition in (Ho/sub 
1-x/Er/sub x/)Rh,B, alloys, 7:22345 
RHODIUM BORIDES 
Ginzburg-Landau Theory 
Experimental determination of magnetic Landau parameters in 
ErRh,B,, 7:22469 
RHODIUM COMPLEXES 
Effects 
Chemistry of the water gas shift reaction catalyzed by rhodium 
complexes, 7:22702 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Comparative Evaluations 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Crystal Structure 
Crystal and molecular structures of selected organic and 
organometallic compounds and an algorithm for empirical 
——_ correction, 7:22653 (IS-T—967) 
RIBONUCLEIC ACID 
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RICE 
Radionuclide Kinetics 

Cesium-137 in some food samples in India, 7:23145 (EML— 

395) 
Uptake 

Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 

Development of the rice panicle, (3). Time course studies of 
translocation and distribution of ammonium nitrogen top- 
dressed at early ripening stage, 7:23285 

RICHLAND FFIF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT 
Flow Models 

Groundwater convection model for Rio Grande rift 

geothermal resources, 7:21559 (DOE/ID/12079—39) 
Forced Convection 

Groundwater convection model for Rio Grande rift 

geothermal resources, 7:21559 (DOE/ID/12079—39) 
Geothermal Resources 
Groundwater convection model for Rio Grande rift 
geothermal resources, 7:21559 (DOE/ID/12079—39) 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 

Interim reliability evaluation program (IREP), 7:21985 
(SAND—81-2625C) 

Problems in the intercomparison of risks of industries and 
technologies, 7:23517 (AECL—6958) 

Rational approach to public safety. An interim report, 7:23518 
(AECL—6958) 

Cost Benefit Analysis 

Economist's view of risk assessment, 7:22033 (EPRI-EA-- 

2064) 
Data 

Data quality and analysis in risk assessment, 7:22112 (EPRI- 
EA—2064) 

OSHA regulations and risk assessments, 7:22027 (EPRI-EA— 
2064) 

Data Analysis 

Quantitative risk assessment: concerns and research needs, 
7:22036 (EPRI-EA—2064) 

Use of animal toxicity data, 7:22034 (EPRI-EA—2064) 

Errors 

Extrapolation models of animal-toxicity data to man, 7:22035 

(EPRI-EA—2064) 
Legal Aspects 
Risk assessment: a lawyer's perspective, 7:22031 (EPRI-EA— 
2064) 
Program Management 
EPA's air toxics control program, 7:22025 (EPRI-EA—2064) 
Public Opinion 
ion and acceptance of technological risks. Volume 6. 
Central bibliography, 7:22049 (Juel-Spez—97(Vol.6)) 
RIVERS 


See also CLINCH RIVER 
COLUMBIA RIVER 


Flood Control 
Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
Power Generation 
Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
Power Potential 
Small hydro-electric resource assessment: Hauraki area, 
7:21138 (NZERDC—63) 
Radionuclide Migration 
Uranium transport in the Walker River Basin, California and 
Nevada, 7:23531 
RIVETS 
See FASTENERS 
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(Ribonucleic acid.) 
See also MESSENGER-RNA 
TRANSFER RNA 


Biochemical studies of immune RNA using a cell-mediated 
cytotoxicity assay, 7:23268 
Configuration 


Computation of generating functions for biological molecules, 
7:23232 


Biochemical studies of immune RNA using a cell-mediated 
cytotoxicity assay, 7:23268 
RO-07-0582 
See MISONIDAZOLE 
ROAD TRANSPORT 
Energy Demand 

Reducing road transport’s dependence on oil, 7:22203 

ROADS 


Road infrastructure: prospects for the future, 7:22206 
ROBERT E. GINNA-1 REACTOR 
See GINNA-] REACTOR 
ROCK BEDS 
Comparative Evaluations 
Liquid sodium, molten salt, and air/rock storage for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
Sensible Heat Storage 
High temperature solar thermal storage (oil/rock, latent heat, 
pressurized water), 7:21522 (STTFUA—81/11) 
Liquid sodium, molten salt, and air/rock storage for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
ROCK MECHANICS 
Rock behavior in the geopressure environment, 7:21645 
Rocks and soils under different pressure regimes, 7:21647 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 


See also METAMORPHIC ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
SYNTHETIC ROCKS 


Heat Transfer 
Heat transfer in soil and rock in construction materials and 
fluids, 7:22847 (BFR-R—148-1980) 
Mass Spectroscopy 
Natural repository analogue program. Progress report, April 1- 
June 30, 1981, 7:23544 (LA—9027-PR) 
Mechanical Properties 
Capabilities to determine rock properties at simulated 
geothermal conditions, 7:21651 


Acquisition and preparation of specimens of rock for large- 
scale testing, 7:23546 (LBL—12059) 


Properties 
Capabilities to determine rock properties at simulated 
geothermal conditions, 7:21651 
ROCKWELL INTERNATIONAL PROCESS 
See MOLTEN SALT COAL GASIFICATION PROCESS 
ROCKY MOUNTAINS 
Neodymium 
Neodymium isotopes in the Colorado Front Range and crust- 
mantle evolution in the Proterozoic, 7:23522 
Tectonics 
Neodymium isotopes in the Colorado Front Range and crust- 
mantle evolution in the Proterozoic, 7:23522 
ROD BUNDLES 
Two-Phase Flow 
Droplet distributions in open pipes and simulated rod bundles. 
Final report, 7:21984 (NUREG/CR—2202) 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOF PONDS 
Testing 
Results of roof pond heating experiments using the Passive 
Test Facility for warm, humid climates, 7:21466 
(DOE/CS/30201—T4) 


RUTHENIUM 
Solubllity 


ROOFS 
Infrared Thermography 
Reliable aerial thermography for energy conservation, 7:22163 
(DOE/NASA/20270—1) 
ROOSEVELT HOT SPRINGS 
Geochemistry 
Department of geology and geophysics. Final report, 7:21556 
(DOE/ID/01601—-T10) 
Geology } 
Department of geology and geophysics. Final report, 7:21556 
(DOE/ID/01601—-T10) 
Geophysics 
Department of geology and geophysics. Final report, 7:21556 
(DOE/ID/01601—T10) 
Geothermal Power Plants 
Summary of Utah Power & Light Company geothermal 
activities, 7:21614 (EPRI-AP—2098) 
Geothermal Wells 
Summary of Utah Power & Light Company geothermal 
activities, 7:21614 (EPRI-AP—2098) 
Heat Flow 
Thermal gradients and heat flow at Roosevelt Hot Springs. 
Technical report, Volume 77-3, 7:21564 (DOE/ID/01601— 
TS) 
Temperature Gradients 
Thermal gradients and heat flow at Roosevelt Hot Springs. 
Technical report, Volume 77-3, 7:21564 (DOE/ID/01601— 
TS) 
ROTARY SEPARATOR TURBINES 
Field Tests 
Field tests of the biphase geothermal rotary-separator turbine, 
7:21624 (EPRI-AP—2098) 
ROTATIONAL STATES 
Interacting Boson Model 
Structure of vibrational and rotational nuclei, 7:23885 (JAERI- 
M—8769) 
RUBBERS 
Radiation Effects 
Nuclear radiation resistant polymers and polymeric 
compounds, 7:22523 (AD—276227) 
RUBIDIUM 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
RUBIDIUM BROMIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
RUBIDIUM CHLORIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
RUNOFF 
Water Chemistry 
Environmental control technology survey of selected US strip 
mining sites. Volume 2C: Eastern Kentucky. Water quality 
impacts and overburden chemistry of Eastern Kentucky 
study sites, 7:20788 (ANL/EMR—2-Vol.2C) 
RURAL AREAS 
Land Use 
Coal development in rural America: the resources at risk. 
Rural development research report, 7:20793 (PB—81-243313) 
Photovoltaic Power Supplies 
Market assessment of photovoltaic power systems for 
agricultural applications in Morocco, 7:21296 
(DOE/NASA/0180—2) 
RUTHENIUM 
Catalytic Effects 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 





RUTHENIUM 106 
Radiation Monitoring 
Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 
RUTHENIUM ALLOYS 
Formation Free Energy 
Thermodynamic studies on molybdenum/noble-metal alloys, 
7:22381 
RUTHENIUM COMPLEXES 
Catalytic Effects 
Chain-length control in the conversion of syngas over carbonyl 
compounds archored into a zeolite matrix, 7:20705 
Decarbonylation of aldehydes using ruthenium(II) porphyrin 
catalysts, 7:22711 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Hydrogenation of carbon monoxide to methanol and ethylene 
glycol by homogeneous ruthenium catalysts, 7:22709 
Importance of reactions of oxygen bases with metal carbonyl 
derivatives in catalysis: homogeneous catalysis of the water 
gas shift reaction, 7:22704 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Reactions of (eta~CsHs)2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
Water gas shift reaction as catalyzed by ruthenium carbonyl in 
acidic solutions, 7:22703 
Chemil 
Ch 





iluminescence of f- and d-element complexes with 
organic ligands, 7:22757 
Comparative Evaluations 
Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 
reaction, 7:22706 
Reactions of (eta~C;Hs),2NbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
RUTHENIUM OXIDES 
Catalytic Effects 
Syngas homologation of aliphatic carboxylic acids, 7:22710 
RUTILE 
Crystal Doping 
Positron lifetimes in Ga-doped rutile (TiO2), 7:22590 


Ss 


S MATRIX 
Analytical properties and resonance structure of S-matrix for 
non-central interactions and non-conservating parity 
interactions. 1. General results, 7:23873 (INIS-“SU—40) 
Factorization 
Factorized S-matrices and generalized Baxter-models, 7:23791 
(BONN-HE—81-22) 
SACCHARIDES 
Membrane Transport 
Evidence for an intestinal Na*: sugar transport coupling 
stoichiometry of 2.0, 7:23236 
SACCHAROMYCES 
Genetic Radiation Effects 
Spontaneous and UV-induced recombination in radiation- 
sensitive mutants of Schizosaccharomyces pombe, 7:23388 
Spontaneous Mutations 
Spontaneous and UV-induced recombination in radiation- 
sensitive mutants of Schizosaccharomyces pombe, 7:23388 
SACLAY SYNCHROTRON 
See SATURNE 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Diversion analysis and saf measures for liquid metal fast 
breeder reactors, 7:21955 (ANL—81-48) 
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Mass Spectrometers 

Acquisition and performance evaluation of a quadrupole mass 
spectrometer in a mobile laboratory, 7:21090 (ORNL/TM— 
8027) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY STANDARDS 
Cost 
Role of risk in society, 7:22042 (AECL—6958) 
SALINITY 


Role of Gulf Stream frontal eddies in forming phytoplankton 
patches on the outer southeastern shelf, 7:23551 
SALT DEPOSITS 


Creep 

Session II-G. Repository data base development, 7:21030 

(DOE/NWTS—15) 
Geology 

Rubidium-strontium and related studies of the Salado 
Formation, southeastern New Mexico, 7:23541 (SAND—81- 
7072) 

Interstitial Water 

Petrographic study of fluid inclusions in salt-core samples from 
Asse Mine, Federal Republic of Germany, 7:23542 (USGS- 
OFR—81-1128) 

Petrography 

Petrographic study of fluid inclusions in salt-core samples from 
Asse Mine, Federal Republic of Germany, 7:23542 (USGS- 
OFR—81-1128) 

SALTON SEA GEOTHERMAL FIELD 
Geothermal Power Plants 

GLEF direct-contact heat-exchanger program. Final report, 

7:21610 (DOE/ET/28443—T18) 
SAMARIUM 
Activation Analysis 

Characterization of two cores from the Naval Oil Shale 

Reserve number 1, 7:20935 (LBL—11990) 
SAMARIUM 145 
High Spin States 

High-spin particle states in A approximately 150 nuclei studied 

with the (a, *He) reaction, 7:23839 (OUP—81-09) 
SAMARIUM 147 TARGET 
Neutron Reactions 

Cross section of (n, a reaction) on rare earth nuclei with 30 
keV neutrons, 7:23828 (INIS-SU—44) 

Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 

Gamma ray spectra from the '*7Sm(n, y)"**Sm reaction with 
2,24- and 55 keV-neutrons, 7:23829 (INIS-SU—44) 

SAMARIUM 149 TARGET 
Neutron Reactions 

Cross section of (n, a reaction) on rare earth nuclei with 30 

keV neutrons, 7:23828 (INIS-SU—44) 
SAMARIUM 150 TARGET 
Alpha Reactions 

Study of the °Sm(a,n) and (a,2n) reactions at 19 MeV 

bombarding energy, 7:23840 (OUP—81-09) 
SAMARIUM 151 
High Spin States 

High-spin particle states in A approximately 150 nuclei studied 

with the (a, *He) reaction, 7:23839 (OUP—81-09) 
SAMARIUM SULFIDES 
Electronic Structure 

Positron life-time measurements in SmS and (Sm sub(0.8)Gd 

sub(0.2))S across valence transitions, 7:22592 
SAMPLERS 
See also AIR SAMPLERS 

Workshop on ident sampling. Final report (PWR; 

BWR), 7:21979 (NSAC—18) 
SAND 
Contamination 

Behavior of radioactive cobalts released from reactor cooling 

water in soil, 7:23152 (NIRS-M—31)} 
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SANDSTONES 


Western Gas Sands Project: abstracts information system, 
7:20902 (DOE/BC/10003—22) 


Diagenesis 
History of burial diagenesis determined from isotopic 
geochemistry, Frio Formation, Brazoria County, Texas, 
7:23520 


Geochemistry 
History of burial diagenesis determined from isotopic 
istry, Frio Formation, Brazoria County, Texas, 
7:23520 
Geology 
Sedimentary structural element analysis, continuity and 
permeability of Mesaverde sandstones from the Rifle Gap 
Area, Colorado. Phase VI report, 7:20903 
(DOE/BC/10005—6) 
SANITARY LANDFILLS 
Contamination 
Radiological survey of the Shpack Landfill, Norton, 
Massachusetts, 7:23142 (DOE/EV—0005/31) 
Environmental Impacts 
Environmental impacts, institutional problems, and research 
needs of sanitary landfill methane recovery, 7:21115 
(ANL/CNSV-TM—86) 
Radiation Monitoring 
Radiological survey of the Shpack Landfill, Norton, 
Massachusetts, 7:23142 (DOE/EV—0005/31) 
Radioactive Waste Disposal 
Radiological survey of the Shpack Landfill, Norton, 
Massachusetts, 7:23142 (DOE/EV—0005/31) 
SAPPHIRE 
Interfaces 
Predictive model for interfacial phenomena between molten 
metals and sapphire in varying oxygen partial pressures, 
7:22488 
Reaction of ZnO with polished sapphire surfaces, 7:22498 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 
SARCOMAS 
Radiotherapy 
Problems in experimental radiation therapy of chemically 
induced mouse autochthonous tumor, 7:23410 
SASOL PROCESS 
Modifications 
Impact of developing technology on indirect liquefaction, 
7:20690 


SATELLITE POWER SYSTEM 
See ORBITAL SOLAR POWER PLANTS 
SATELLITE SOLAR POWER STATIONS 
See ORBITAL SOLAR POWER PLANTS 
SATURNE 
(3-GeV proton synchrotron at Saclay.) 
Beam Monitors 
Saturn 2. Joint project of the CEA and the IN2P3. Detection 
measurement electrode, 7:22910 (LA-tr—81-37) 
SAVANNAH RIVER PLANT 
Aquatic Ecosystems 
Aquatic systems program, 7:23200 (SRO—819-12) 
Baseline Ecology 
Environmental stress and assessment program, 7:23435 (SRO— 
819-12) 
Environmental Effects 
Cycling and land resources management, 7:23161 (SRO—819- 
12) 
Radioecology of the actinide elements, 7:23162 (SRO—819-12) 
Fallout Deposits 
Fallout of cesium-137 on a forest ecosystem in the vicinity of a 
nuclear fuel reprocessing plant, 7:23166 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAVANNAH RIVER PLANT REACTOR 
See R REACTOR 


SCANDIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
saan Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
SCANDIUM 45 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
SCANNING ELECTRON MICROSCOPY 
Biophysics 
Biophysical aspects of scanning electron microscopy, 7:23266 
Electron Diffraction 


Surface imaging and analysis with reflection-diffracted 
electrons, 7:22645 
SCHISTOSOMA 
Larvae 
Schistosoma bovis, S. intercalatum and S. haematobium: 
methods for in vivo radiolabelling of cercariae with 
radioselenium, 7:23227 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-] REACTOR 
SCHOOL BUILDINGS 
Geothermal Space Heating 
Preliminary conceptual design for geothermal space heating 
conversion of school district 50 joint facilities at Pagosa 
Springs, Colorado. GTA Report No. 6, 7:21639 (EGG- 
GTH—5599) 
SCHOTTKY BARRIER DIODES 
Holes 
Collection length of holes in a-Si:H by surface photovoltage 
using a liquid Schottky barrier, 7:22549 
SCHOTTKY BARRIER SOLAR CELLS 


Study of the morphology, fabrication and methods of 


increasing the efficiency of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 
Fabrication 
Study of the morphology, fabrication and methods of 
increasing the efficiency of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 
Morphology 
Study of the morphology, fabrication and methods of 
increasing the efficiency of gallium arsenide Schottky-barrier 
solar cells. Final report, 7:21289 (PB—81-228082) 
SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
Coincidence Methods 
Beta-gated coincidence counting with a phoswich 
detector, 7:22985 (PNL-SA—9159) 
Performance 
Beta-gated coincidence counting with a phoswich 
detector, 7:22985 (PNL-SA—9159) 
Fast positron lifetime system with large scintillators, 7:23000 
Performance Testing 
Radon measurement intercomparisons at EML, 7:23120 
(DOE/EML—397) 
Positron Detection 
Simple and fast time-analysis system for positron annihilation, 
7:23001 
Time Resolution 
Simple and fast time-analysis system for positron annihilation, 
7:23001 
SCRAP METALS 
Decontamination 
Decontamination of transuranic waste metal by melt refining, 
7:21061 (ORNL/TM—7951) 
SCREWS 
See FASTENERS 





SCRUBBERS 
Bibliographies 


SCRUBBERS 
Bibliographies 
Gas scrubbers used in pollution control. 1976-February, 1981 
(citations from the American Petroleum Institute). Report 
for 1976-Feb 81, 7:23100 (PB—81-807489) 
Evaluations 
Gas cleaning at high temperatures and high pressures, 7:22893 
(EPRI-CS—2145-SR) 
Efficiency 
Scrubbers for fine particle control at high pressure, 7:20779 
(EPRI-CS—2145-SR) 
Performance 
Fugitive particle control by charged spray scrubbers, 7:23094 
(EPRI-CS—2145-SR) 
Pressure Dependence 
Scrubbers for fine particle control at high pressure, 7:20779 
(EPRI-CS—2145-SR) 
SEA BED 
Radionuclide Migration 
Predictions of radionuclide migration rates for a subseabed 
repository, 7:21071 (SAND—81-1380C) 
SEA URCHINS 
Growth 
Regeneration of cilia in heavily irradiated sea urchin embryos, 
7:23375 
Reproduction 
Regeneration of cilia in heavily irradiated sea urchin embryos, 
7:23375 
SEALS 
Fabrication 
Corrosion-resistant glass. For Li-SO. headers (Engineering 
Materials), 7:22006 (CAPE—2728) 
Microstructure 
High-temperature metallizing of alumina, 7:22497 
SEAWATER 
Radioactivity 
Radioactive contamination of the NEA dumping sites, 7:23207 
Water Pollution Control 
Formation, prevention and breaking of sea-water-in-crude-oil 
emulsions: chocolate mousse, 7:23188 (CONF-8011114—) 
Research into the limitations, and application techniques of oil 
spill dispersants, 7:23187 (CONF-8011114—) 
SEAWEEDS 
Cultivation Techniques 
Biomass from offshore sea areas, 7:21261 
Biomass from offshore sea areas, 7:21262 
SEBACEOUS GLANDS 
See SKIN 
SECURITY 
Acoustic Monitoring 
Point-sensor adaptive signal processing for intrusion-detection, 
7:24123 (SAND—81-2536C) 
SEDIMENTARY ROCKS 


See also CARBONATE ROCKS 
LIMESTONE 
SANDSTONES 
SHALES 


Compacting 
Creep compaction of sedimentary rock related to geothermal 
reservoir production, 7:21646 
Creep 
Creep compaction of sedimentary rock related to geothermal 
reservoir production, 7:21646 
SEDIMENTS 
Carbonates 
Atlantic-type carbonate stratigraphy in the late Miocene 
Pacific, 7:23523 
Contamination 
Studies on the fate of polycyclic aromatic hydrocarbons in 
estuarine ecosystems, 7:23191 (CONF-8011114—) 
Environmental Transport 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
Fluorescence 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Bakersfield quadrangle, California, 7:20989 
(GJBX—419-81) 
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Dating 

226Ra in Bering Sea sediment and its application as a 

geochronometer, 7:23529 
Isotope Ratio 

Atlantic-type carbonate stratigraphy in the late Miocene 

Pacific, 7:23523 
Multi-Element Analysis 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Las Cruces quadrangle, New Mexico, 7:20986 
(GIBX—416-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Goldfield quadrangle, California; Nevada, 7:20988 
(GIBX—418-81) 

Pollution Control 
Chemical dispersion of oil in coastal low-energy systems: salt- 
marshes and tidal rivers, 7:23190 (CONF-8011114—) 
Radioactivity 
Radioactive contamination of the NEA dumping sites, 7:23207 
Radionuclide Migration 

Uranium transport in the Walker River Basin, California and 

Nevada, 7:23531 
Sorptive Properties 

Sorption properties of polynuclear aromatic hydrocarbons and 

sediments: heterocyclic and substituted compounds, 7:23135 
SEISMIC P WAVES 
Mathematical Models 
Modeling short-period crustal phases (anti P, Lg) for long- 
range refraction profiles, 7:23533 (LA-UR—81-3297) 
SEISMICITY 
Induced seismicity: an engineering overview, 7:21602 
SELENIUM 
Absorption Spectroscopy 

Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 

Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 

Activation Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Fluorescence y 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Partition 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
SELENIUM 74 TARGET 
Neutron Reactions 
Isomer ratio of the (n,2n) reaction and spin-dependence of 
level density for nuclei with N approximately 50, 7:23817 
(INIS-SU—40) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DETECTORS 
See also SI SEMICONDUCTOR DETECTORS 


Semiconductor dosemeters, 7:22990 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR RECTIFIERS 
SEMICONDUCTOR SWITCHES 
THYRISTORS 
Defects 
Measurement techniques for high power semiconductor 
materials and devices, 7:21767 (EPRI-WS—77-049) 
Electric Conductivity 
Measurement techniques for high power semiconductor 
materials and devices, 7:21767 (EPRI-WS—77-049) 


Impact of advanced power semiconductor systems on utilities 
and industry. Final report, 7:22217 (EPRI-EM—2112) 
Fabrication 
Details of the EE Research Division's ion-implantation system, 
which precisely implants any ion (up to osmium), 7:22874 
(UCRL—50025-81-1) 
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Interfaces 
Pseudopotential calculations for ideal interfaces, 7:23927 
Measuring Methods 
Measurement techniques for high-power semiconductor 
materials and devices. Annual report, October 1, 1979- 
September 30, 1980, 7:22871 (NBSIR—81-2325) 
Physical Radiation Effects 
Possibility of simulating the radiation damage in semiconductor 
devices under effect of 14 MeV neutrons at a nuclear 
reactor, 7:23011 (INIS-SU—39) 
Radiation Effects 
Nonlinear interactions between laser radiation and spin-aligned 
carriers in semiconductors. Final report, 7:22817 (AD-A— 
093652) 
SEMICONDUCTOR JUNCTIONS 
Electrical Properties 
Properties of zinc phosphide/zinc oxide heterojunctions, 
7:22552 
Sputtering 
Properties of zinc phosphide/zinc oxide heterojunctions, 
7:22552 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
Charge Density 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Crystal Defects 
Are positive muons heavy positrons. The study of defects in 
solids by muons, 7:22438 
Electron-Phonon Coupling 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Grain Boundaries 
Electronic properties of semiconductor grain boundaries, 
7:21212 (SAND—81-2385C) 
Ton Implantation 
Details of the EE Research Division's ion-implantation system, 
which precisely implants any ion (up to osmium), 7:22874 
(UCRL—50025-81-1) 
Measuring Methods 
Measurement techniques for high-power semiconductor 
materials and devices. Annual report, October 1, 1979- 
September 30, 1980, 7:22871 (NBSIR—81-2325) 
Proximity Effect 
Influence of electron-phonon coupling on superconducting 
contacts and the properties cf superconductor-semimetal (or 
semiconductor) systems, 7:23936 
SEMICONDUCTOR RECTIFIERS 
Cooling 
Transcalent solid-state power devices, 7:21769 (EPRI-WS—77- 
049) 


Transcalent solid-state power devices, 7:21769 (EPRI-WS—77- 
049) 
Measuring Methods 
Measurement techniques for high-power semiconductor 
materials and devices. Annual report, October 1, 1979- 
September 30, 1980, 7:22871 (NBSIR—81-2325) 
SEMICONDUCTOR RESISTORS 
Electrical Properties 
Processing and properties of ZnO-based varistors, 7:22870 (IS- 
T—966) 
SEMICONDUCTOR SWITCHES 
Fabrication 
Wide-band-gap, alkaline-earth-oxide semiconductor and devices 
utilizing same (Patent), 7:22878 
SEMIMETALS 
See also ARSENIC 
BORON 
GALLIUM 
GERMANIUM 
SELENIUM 
SILICON 
TELLURIUM 


Charge Density 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Electron-Phonon Coupling 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Proximity Effect 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SENSIBLE HEAT STORAGE 
Aquifers 
Regional assessment of aquifers for thermal-energy storage. 
Volume 3. Appendices, 7:21997 (PNL—3995-Vol.3) 
Comparative Evaluations 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 
Economic Analysis 
Overview of seasonal thermal energy storage in the United 
States, 7:21998 (PNL-SA—9831) 
Environmental Impacts 
Overview of seasonal thermal energy storage in the United 
States, 7:21998 (PNL-SA—9831) 
Legal Aspects 
Overview of seasonal thermal energy storage in the United 
States, 7:21998 (PNL-SA—9831) 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE 
Decomposition 
Effect of water potential on decomposition processes in soils, 
7:23129 
SGHWR REACTOR 
Depressurization Systems 
Simulation of the Winfrith SGHWR X-trip blowdown 
experiment using RELAP-UK Mk IV and RETRAN-UK. 
Final report, 7:21962 (EPRI-NP—2140) 
Fuel-Cladding Interactions 
Power ramp failures in water reactor fuel elements. Experience 
from power reactors, likely mechanisms and potential 
remedies, 7:21794 (IWGFPT—S) 
In-Service Inspection 
Advances in inservice inspection of the Winfrith steam 
generating heavy water reactor, 7:21859 
Steam Systems 
Simulation of the Winfrith SGHWR X-trip blowdown 
experiment using RELAP-UK Mk IV and RETRAN-UK. 
Final report, 7:21962 (EPRI-NP—2140) 
SHALE OIL 
Chemical Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Concentration and selective identification of nitrogen- and 
oxygen-containing compounds in shale oil, 7:20940 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Chemical Properties 
Oil shale data book, 7:20925 (PB—80-125636) 
Fischer Assay 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Fuel Additives 
Effects of flow improver additives on distillate fuels from oil 
shale, 7:20942 
Physical Properties 
Oil shale data book, 7:20925 (PB—80-125636) 
Production 
Investigation of the Geokinetics Horizontal In Situ Oil Shale 
Retorting Process. Quarterly report, July, August, 
September 1981, 7:20928 (DOE/LC/10787—86) 





Recovery 


Fossil energy program. Quarterly progress 
September 30, 1981, 7:20681 (ORNL—5833) 


period 
Oil shale data book, 7:20925 (PB—80-125636) 


Refining 
Oil shale data book, 7:20925 (PB—80-125636) 
Gas Extraction 

Supercritical fluids for reaction and extraction of coal and 

heavy oils. First quarterly progress report, September 1, 

1981-November 30, 1981, 7:20667 (DOE/PC/40800—1) 
SHALES 

See also OIL SHALES 
SPENT 


gress report for the 


Compaction of sands and shales of geopressure zones, 7:21644 
Shales and abnormal pressures, 7:21643 
SHEATHS (FUEL) 
See FUEL CANS 
SHEEP 


Immunity ; 
Some effects of ®Co irradiation on Cowdria ruminantium in 
its tick host Amblyomma hebraeum Koch (Acarina: 
Ixodidae), 7:23389 
SHELL MODELS 
Mathematical Operators 
Effective operators in nuclei, 7:23890 (OUP—81-09) 
SHELL-KOPPERS GASIFICATION PROCESS 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
SHIELDING 
See also BIOLOGICAL SHIELDING 
Quality Assurance 
Quality assurance in design: policy adopted by Vickers Barrow 
Engineering Works (LMFBR), 7:21890 
Radioactivation 


Low-activation fusion-reactor design, 7:24007 (GA-A—16513) 


Design 
Nal scintillator shield (Engineering Materials), 7:23008 


(CAPE—2703) 
SHIFT PROCESSES 
Catalysis 

Catalytic activation of carbon monoxide, 7:22661 

Chemistry of the water gas shift reaction catalyzed by rhodium 
complexes, 7:22702 

Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 

Importance of reactions of oxygen bases with metal carbonyl 
derivatives in catalysis: homogeneous catalysis of the water 
gas shift reaction, 7:22704 

Water gas shift reaction as catalyzed by ruthenium carbonyl in 
acidic solutions, 7:22703 


Catalytic activation of carbon monoxide, 7:22661 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Chemical Reaction Kinetics 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
SHIP PROPULSION REACTORS 
Quality Assurance 
Quality assurance in design - one firm’s response, 7:21952 
Quality audit in design, 7:21953 
SHIPS 
See also BARGES 
TANKER SHIPS 


Shipboard radiological - countermeasure methods, 7:23139 
(AD—362109) 
Standard recovery procedure for tactical decontamination of 
ships, 7:22746 (AD—357962) 
Verification of shipboard washdown countermeasure, 7:22747 
(AD—357963) 
Energy Conservation 
Energy conservationists locate alternatives for fuel efficiency, 
7:22076 
Surface Contamination 
Ship-shielding studies, 7:23042 (AD—357967) 
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SHIVA FACILITY 
Control Systems 
Digital based control system for high peak power, high 
electrical noise, pulsed power systems (Engineering 
Materials), 7: 24098 (CAPE—2600) 
Electronic Equipment 
Integrated schematics, Shiva laser, glass laser system 
(Engineering Materials), 7:24099 (CAPE—2696) 
Optical Filters 
Shiva f/14 spacial filter assembly and lens positioner 
(Engineering Materials), 7:24102 (CAPE—2701) 


Systems 
Shiva f/14 spacial filter assembly and lens positioner 
(Engineering Materials), 7:24102 (CAPE—2701) 
Pockels Cell 
Shiva laser system (Engineering Materials), 7:24105 (CAPE— 
2743) 
SHOCK WAVES 
Ultrahigh pressure laser-driven shock wave experiments, 
7:24071 (UCRL—86697) 
SHOES 
See CLOTHING 
SHORT ROTATION CULTIVATION 
Environmental Effects 
Vegetative propagation of northern Salix-hybrides, 7:21223 
(SHS-IFSY-RU—80) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
Trigger Circuits 
Calorimeter trigger system for the ISR axial-field spectrometer 
, 7:22946 (BNL—30201) 
Microprogrammable processor ESOP in the AFS trigger 
system, 7:22945 (BNL—30194) 
SHOWERS 
Multiperipheral Model 
Study of multiple particle production by means of 
parametrically invariant quantities, 7:23762 
SHRIMP 
Mortality 
Toxicity of constant and dilution exposures of dispersed oil for 
shrimp (Pandalus danae), 7:23443 (CONF-8011114—) 
SHRUBS 
Succession 
Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 
Population Dynamics 
Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 


Multi-element silicon detector for x-ray flux measurements, 
7:23293 (LBL—12746) 
SIDE EFFECTS 
Comparative Evaluations 
Comparison of sensitizers in vitro (®°Co), 7:23428 
SIGMALOG 
See MWD SYSTEMS 
SILANES 
Electric 
Measurement and use of the plasma current waveform in an rf 
silane discharge, 7:21217 (SERI/TP—212-1469) 
SILICA 
Activation Analysis 
Instrumental neutron activation analysis of lechatelierite 
inclusions, 7:23538 (INIS-mf—6708) 
Biological Effects 
Flow cytometric analysis of exfoliated respiratory tract cells 
exposed to environmental pollutants, 7:23503 
SILICON 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
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Development of morphological instability and cells during 
rapid solidification of laser annealed silicon alloys, 7:22536 
(CONF-811122—32) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Carrier Mobility 

Applied physics and laser spectroscopy research, 7:22624 

(LBL—11990) 


Preparation 
Development of processes for the production of solar grade 
silicon from halides and alkali metals, Phase 1 and Phase 2. 
Final report, October 1979 - February 1981, 7:21203 
(NASA-CR— 164480) 
Chemical Vapor Deposition 
Development of a polysilicon process based on chemical vapor 
deposition. Sixth quarterly progress report, 1 January-31 
March 1981 (Phase 1), 7:21193 (DOE/JPL/955533—81-6) 
Silicon production process evaluations. Quarterly technical 
progress report (II), August 1-October 31, 1981, 7:21192 
(DOE/JPL—956045-81/2) 
Crystal Defects 
Microdiffraction from crystals containing defects, 7:22574 
Structural and electronic studies of defects in amorphous 
silicon. Technical progress report, August-October 1981, 
7:21216 (SERI/PR—9079-1-T5) 
Crystal Structure 
Development of morphological instability and cells during 
rapid solidification of laser annealed silicon alloys, 7:22536 
(CONF-811122—32) 
Defects 
Measurement techniques for high-power semiconductor 
materials and devices. Annual report, October 1, 1979- 
September 30, 1980, 7:22871 (NBSIR—81-2325) 
Electrical Properties 
Electrical characterization of silicon produced by 
electrochemical purification, 7:21218 (SERI/TP—212-1489) 
Heat treatment effects in neutron transmutation doped silicon, 
7:22539 (CONF-811145—4) 
Electron Spectroscopy 
Electron spectroscopy studies of the Si-SiO. interface, 7:22483 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Erosion 
Carbon silicon interfaces as studied by CTEM, 7:22557 
Ground States 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
34 


7) 
Heat Treatments 
Heat treatment effects in neutron transmutation doped silicon, 
7:22539 (CONF-811145—4) 
Interfaces 
Chlorine incorporation and phase separation at the SiO2/Si 
interface during thermal oxidation of silicon in C1/O2 
atmospheres, 7:22484 
Interaction of molten silicon with silicon metal oxynitride solid 
solutions, 7:22499 
Si-SiO, interface: current understanding of chemical and 
electronic defects, 7:22482 
Stability studies of the chlorine containing phase at the SiO./Si 
interface produced by HC1/O: oxidation of silicon, 7:22485 
Ion Beams 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Ton Collisions 
Calculated trapping curves of D in C and Si, 7:23679 (IPP—9- 
23) 
Ion Implantation 
Divacancy annealing in crystalline silicon using e-beam and 
pulsed ruby laser excitation, 7:22548 (SAND—81-2523C) 
Hydrogen in amorphous silicon, 7:22555 
Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 


LCAO Method 
Vibrational frequencies via frozen phonons, 7:23922 (IS-M— 
347) 


Process for purification of silicon (Patent), 7:21230 (NASA- 
TM—76557) 
Meetings 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Morphological Changes 
Hydrogen in amorphous silicon, 7:22555 
Optical Properties 
Applied physics and laser spectroscopy research, 7:22624 
(LBL—11990) 
Physical Radiation Effects 
Control of point defect interaction by means of elastic field, 
7:22546 (INIS-SU—61) 
Heat treatment effects in neutron transmutation doped silicon, 
7:22539 (CONF-811145—4) 
ae - mixing of metal-semiconductor eutectic systems, 
7:22351 
Study of isochronal annealing behavior of fast neutron 
irradiated silicon by positron annihilation, 7:22586 
Time resolved transmission and reflectivity of pulsed ruby laser 
irradiated silicon, 7:22537 (CONF-811122—34(Draft)) 
Purification 
Electrical characterization of silicon produced by 
electrochemical purification, 7:21218 (SERI/TP—212-1489) 
Process for purification of silicon (Patent), 7:21230 (NASA- 
TM—76557) 
Recombination 
Structural and electronic studies of defects in amorphous 
silicon. Technical progress report, August-October 1981, 
7:21216 (SERI/PR—9079-1-T5) 
Reflectivity 
Time resolved transmission and reflectivity of pulsed ruby laser 
irradiated silicon, 7:22537 (CONF-811122—34(Draft)) 
Research Programs 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Progress report: project summary, 7:21190 (DOE/JPL—1012- 
58) 
Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
Spectroscopy 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 


SILICON 28 


Energy Levels 
Excitation of the 3+ abnormal parity state in Si* by neutron 
inelastic scattering at incident energies between 8 and 14 
MeV, 7:23808 (INIS-SU—40) 


SILICON 28 TARGET 


Neutron Reactions 
Excitation of the 3* abnormal parity state in Si** by neutron 
inelastic scattering at incident energies between 8 and 14 
MeV, 7:23808 (INIS-SU—40) 


SILICON 30 TARGET 


Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 


SILICON 32 


Isotope Ratio 
Radioisotope detection with the Argonne FN tandem 
accelerator, 7:22683 
Spectroscopy 
Radioisotope Cetection with the Argonne FN tandem 
accelerator, 7:22683 


SILICON ALLOYS 


Amorphous State 
Positron annihilation in melt-quenched Pd-Si amorphous alloys, 
7:22439 
Electron-Positron Collisions 
Positron annihilation in glassy alloys, 7:22579 





Failures 
Study of grain boundary embrittlement in Cu-3Al-1 Si using 
AES (Lead enrichment at intergranular fracture surfaces), 
7:22400 
Additions 
Hydrogen content of multicomponent amorphous silicon alloys 
by **F nuclear reaction analysis, 7:21168 (CONF-801111— 
54) 
Magnetic Properties 
Electron microscopy of Co/Fe/B/Si amorphous alloys, 
7:22366 
Nuclear Reaction Analysis 
Hydrogen content of multicomponent amorphous silicon alloys 
by **F nuclear reaction analysis, 7:21168 (CONF-801111— 
54) 


Hardening 
Study of precipitation phenomena in aluminum alloys by 
positron annihilation, 7:22406 
SILICON CARBIDES 
Chemical Reaction Yield 
Carbon silicon interfaces as studied by CTEM, 7:22557 
Chemical Vapor Deposition 
Silicon carbide mirrors for high power applications, 7:22535 
(BNL—30341) 


Ultrasonic velocity for estimating density of structural 
ceramics, 7:23015 (DOE/NASA/51040—35) 


Components for a HTR fuel coating plant after fuel 
refabrication, 7:20998 (Juel-Conf—30) 
Flexural Strength 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1981, 7:22463 
(DOE/PR/06010—T10) 
Fracture Properties 
High temperature applications of struccural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 
Grain Boundaries 
Grain boundaries in carbon- and boron-densified SiC: 
examination by high resolution transmission electron 
microscopy, 7:22509 
Microstructure and chemical composition of grain boundaries 
in ceramics, 7:22471 


High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 

Microstructure and chemical composition of grain boundaries 
in ceramics, 7:22471 

Phase Studies 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 

Wettability 

Effect of oxygen partial pressure on the wetting of SiC, AIN, 
and SisN, by Si and a method for calculating the surface 
energies involved, 7:22491 

SILICON COMPOUNDS 
Chemical Reactions 

1-silacyclopent-3-en-1-ylidene, a cyclic silylene from the 
reactions of silicon atoms, and a silicon atom synthon, 
7:22692 


Theoretical studies of the 1,2-hydrogen shift. 11. The 
controversial barrier height between silaethylene and 
methylsilylene, 7:22694 

SILICON HYDRIDES 
See SILANES 
SILICON IONS 
Collisions 

L-shell ionization in high-z targets by carbon and silicon ions, 

7:23677 (CONF-801111—56) 
Ton-Atom Collisions 

Charge transfer in collisions of highly-stripped ions with 

atomic hydrogen, 7:23697 
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SILICON NITRIDES 


Bonding 
Transient liquid phase bonding of silicon nitride ceramics, 
7:22508 


Microstructural aspects of creep deformation in two phase 
ceramics, 7:22480 


Effects of preoxidation on the strength and fatigue of hot- 

pressed silicon nitride, 7:22507 
Fracture Properties 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 

Grain Boundaries 

Microstructure and chemical composition of grain boundaries 

in ceramics, 7:22471 
Interfaces 

Interaction of molten silicon with silicon metal oxynitride solid 

solutions, 7:22499 
Mechanical Properties 

Effects of preoxidation on the strength and fatigue of hot- 

pressed silicon nitride, 7:22507 
Meetings 

Liquid phase sintering phenomena of non-oxide silicon 
compounds. Technical progress report, 1 July 1978-30 June 
1979, 7:22460 (DOE/ER/01885—T3) 

Microstructure 

High temperature applications of structural ceramics. Quarterly 
progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 

Microstructure and chemical composition of grain boundaries 
in ceramics, 7:22471 

Phase Studies 

High temperature applications of structural ceramics. Quarterly 
Progress report, July-September 1981, 7:22462 
(DOE/OR/20679—T6) 

Liquid phase sintering phenomena of non-oxide silicon 
compounds. Technical progress report, 1 July 1978-30 June 
1979, 7:22460 (DOE/ER/01885—T3) 

Sintering 

Liquid phase sintering phenomena of non-oxide silicon 
compounds. Technical progress report, 1 July 1978-30 June 
1979, 7:22460 (DOE/ER/01885—T3) 

Ww 

Effect of oxygen partial pressure on the wetting of SiC, AIN, 
and SisN, by Si and a method for calculating the surface 
energies involved, 7:22491 

SILICON OXIDES 
See also QUARTZ 
Electron Spectroscopy 
Electron spectroscopy studies of the Si-SiO. interface, 7:22483 
Interfaces 

Chlorine incorporation and phase separation at the SiO./Si 
interface during thermal oxidation of silicon in C1/O2 
atmospheres, 7:22484 

Interaction of molten silicon with silicon metal oxynitride solid 
solutions, 7:22499 

Si-SiO, interface: current understanding of chemical and 
electronic defects, 7:22482 

Stability studies of the chlorine containing phase at the SiO./Si 
interface produced by HCI/O, oxidation of silicon, 7:22485 

Microstructure 

Development of phases in in situ-reacted mullite-zirconia 

composites, 7:22470 
Molecular Structure 

X-ray photoemission spectroscopy studies of soda 

aluminosilicate glasses, 7:22682 
Physical Radiation Effects 

Radiation damage in diagnostic window materials for the 

TFTR, 7:24002 (ANL/FPP/TM—146) 
Wettability 

Influence of oxygen partial pressure on wettability of vitreous 

silica by molten silver, 7:22490 
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X-Ray Spectroscopy 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 
Calibration 
Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TR—215-1379) 
Efficiency 
Laser processing for high-efficiency Si solar cells, 7:21227 
Electric Contacts 
Coplanar back contacts for thin silicon solar cells. Final report, 
24 Jul. 1978 - 15 Jul. 1980, 7:21204 (NASA-CR—165272) 
Evaluation of thick-film inks for solar cell grid metallization, 
7:21221 (SERI/TR—611-1186) 
Evaluation 
Atmospheric effects on solar-cell calibration and evaluation, 
7:21220 (SERI/TE.—215-1379) 
Fabrication 
Coplanar back contacts for thin silicon solar cells. Final report, 
24 Jul. 1978 - 15 Jul. 1980, 7:21204 (NASA-CR—165272) 
Grain Boundaries 
Influence of grain boundaries on solar cell performance, 
7:21219 (SERI/TP—614-1219) 
Inks 
Evaluation of thick-film inks for solar cell grid metallization, 
7:21221 (SERI/TR—611-1186) 
Laser-Radiation Heating 
Laser processing for high-efficiency Si solar cells, 7:21227 
Meetings 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Performance 


Conceptual design study of concentrator enhanced solar arrays 
for space applications. Performance evaluation of 5 kw and 
20 kw systems in Si and GaAs at 1 au employing a flat plate 
trough concentrator. final report, 7:21202 (NASA-CR— 
164038) 

Influence of grain boundaries on solar cell performance, 
7:21219 (SERI/TP—614-1219) 


Programs 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Progress report: project summary, 7:21190 (DOE/JPL—1012- 
58) 
SILVER 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Emission 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Ton Beams 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Physical Radiation Effects 
Ion-beam mixing of metal-semiconductor eutectic systems, 
7:22351 
Study of optical constants variations in metallic thin coatings 
under irradiation, 7:22544 (INIS-SU—4) 
Positronium 
Positronium emission from metal surfaces characterized by 
Auger electron spectroscopy, 7:22443 
Slow positron studies on single crystals of Ag(100), Ag(111) 
and Cu(111), 7:22441 
SILVER ALLOYS 
Crystal Structure 
Positron annihilation study on the HCP-phase Cu-Ge and Ag- 
Al alloys by Mijnarends’ method, 7:22581 
Crystal-Phase Transformations 
Study of phase transformations in copper alloys by positron 
annihilation, 7:22402 
Guinier-Preston Zones 
Initial stage of G.P.zone formation in aluminum alloys by 
means of positron annihilation, 7:22455 


Microstructure 
Temperature dependence of ion beam mixing in Al, 7:22341 
(SAND—81-1556C) 
SILVER BROMIDES 
Chemical Bonds 
E* lifetime spectrum of heteropolar solids and its relation to 
the chemical bond and microscopic flux quantization, 
7:22594 
SILVER SULFIDES 
Ton Selective Electrode Analysis 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
Surface Properties 
Determination of the surface composition of lead electrode 
membranes by electron spectroscopy for chemical analysis, 
7:22731 
SIMIAN VIRUS 
DNA Replication 
Prereplicative events involving simian virus 40 DNA in 
permissive cells, 7:23224 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SINTERING 
Numerical Solution 
Numerical methods for analyzing sintering by surface diffusion, 
7:22287 
SISTER CHROMATID EXCHANGES 
Radioinduction 
Photochemistry of 5-bromouracil and 5-iodouracil in DNA, 
7:23425 
SITE SELECTION 
HTGR foundation assessment study: physiographic divisions, 
United States for Gas-Cooled Reactor Associates, 7:21840 
(DOE/SF/02034—T31) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETAL DISEASES 
Diagnosis 


Radioisotope diagnosis of bone diseases. Chapter 9, 7:23314 
SKIN 
See also EPIDERMIS 
HAIR 


Prostaglandin modulation of phorbol ester skin tumor 
promotion, 7:23327 
Delayed Radiation Effects 
Alpha particles versus conventional radiotherapy to the 
pituitary region: a comparison of risk-benefit, 7:23424 
SLOT OVENS 
See COKE OVENS 
SLOW NEUTRONS 
Transmission 
Effect of the moderator dimensions and energy spectrum of 
neutrons from isotope sources on the slow neutron flux 
density distribution in water, 7:23905 (INIS-SU—S52) 
SLUDGES 
See SLURRIES 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Mixing 
Experimental support for coal conversion demonstration 
projects at the Oak Ridge National Laboratory: preheater 
rheology, slurry mixing, and vacuum bottoms viscosity, 
7:20731 (CONF-811108—11) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 
Technology Assessment 
Pipeline transportation of coal, 7:20818 
SMALL BUSINESSES 
Awards 
Survey and analysis of Small Business and Disadvantaged 
Small Business Participation in Solar, Geothermal, Electric 





and Storage Energy Procurement Activity in FY 1978, 
7:22044 (DOE/ET/21003—T1) 
SMALL INTESTINE 
Biochemistry 


Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH):-Ds-induced CaBP synthesis, 
7:23505 

Radiation Injuries 

Effect of “Ca on the intestine of Indian desert gerbil 

(Meriones hurrianae, Jerdon), 7:23399 
SMALL-SCALE HYDROELECTRIC POWER PLANTS 
Economics 

Institutional constraints on small-scale hydropower in 

Michigan. Final report, 7:21143 (DOE/R5/10232—1) 


Financing 
Small-scale hydroelectric development in Alabama: barriers 
and incentives, 7:21139 (DOE/R4/20004—T 1) 
Small-scale hydroelectric development in Mississippi: barriers 
and incentives, 7:21140 (DOE/R4/20004—T2) 
Small-scale hydroelectric development in Florida: barriers and 
incentives, 7:21141 (DOE/R4/20004—T3) 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
Institutional Factors 
Institutional constraints on small-scale hydropower in 
Michigan. Final report, 7:21143 (DOE/R5/10232—1) 
Small-scale hydroelectric development in Alabama: barriers 
and incentives, 7:21139 (DOE/R4/20004—T1) 
Small-scale hydroelectric development in Mississippi: barriers 
and incentives, 7:21140 (DOE/R4/20004—T2) 
Small-scale hydroelectric development in Florida: barriers and 
incentives, 7:21141 (DOE/R4/20004—T3) 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
Legal Aspects 
Small-scale hydroelectric development in Alabama: barriers 
and incentives, 7:21139 (DOE/R4/20004—T1) 
Small-scale hydroelectric development in Mississippi: barriers 
and incentives, 7:21140 (DOE/R4/20004—T2) 
Small-scale hydroelectric development in Florida: barriers and 
incentives, 7:21141 (DOE/R4/20004—T3) 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
Public Policy 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
Retrofitting 
Institutional constraints on small-scale hydropower in 
Michigan. Final report, 7:21143 (DOE/R5/10232—1) 
Site Selection 
Small hydro-electric resource assessment: Hauraki area, 
7:21138 (NZERDC—63) 
Taxes 
Small-scale hydroelectric development in Alabama: barriers 
and incentives, 7:21139 (DOE/R4/20004—T1) 
Small-scale hydroelectric development in Mississippi: barriers 
and incentives, 7:21140 (DOE/R4/20004—T2) 
Small-scale hydroelectric development in Florida: barriers and 
incentives, 7:21141 (DOE/R4/20004—T3) 
Small-scale hydroelectric development in Kentucky: barriers 
and incentives, 7:21142 (DOE/R4/20004—T4) 
SMOKES 
Air Pollution Abatement 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
SNAKES 
Radionuclide Kinetics 
Cycling and land resources management, 7:23161 (SRO—819- 
12 


SNOW 
Radionuclide Migration 
Uranium transport in the Walker River Basin, California and 
Nevada, 7:23531 
SNR REACTOR 
See SNR-1 REACTOR 
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Thermohydraulic characteristics of SNR-fuel elements, 7:21872 

(IWGFR—29) 

SNR-300 REACTOR 

See SNR-1 REACTOR 
SODIUM 

Activation Analysis 

Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 

Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 

Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 

Biological Accumulation 

Dosimetric considerations in neutron activation analysis in 

vivo, 7:23351 (BNL—30393) 
Electron-Positron Collisions 

Phenomenological interpretation of positron lifetime and 
trapping effect in metals with the special reference to the 
state of hydrogen, 7:23716 

Electrons 

Comparison between positron annihilation and Compton 

scattering in liquid metals, 7:22440 
Emission Spectroscopy 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 

Monitoring 

Chemical composition of atmospheric deposition: Appendix B, 

7:23083 (EML—395-App.) 
Solubility 

Solubility effects in waste glass-demineralized water systems, 

7:21064 (PNL-SA—9653) 


Properties 
Thermal properties of metallic sodium near melt from 
molecular-dynamics calculations, 7:22336 (LA-UR—81-2407) 
SODIUM BROMIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
SODIUM CHLORIDES 
Electronic Structure 
Doppler broadening measurement of positron annihilation in 
alkali halide crystals, 7:22596 
Neutron Diffraction 
Neutron scattering on ionic crystal lattice defects, 7:22577 
Physical Radiation Effects 
Positron annihilation in aged NaCl single crystals after electron 
irradiation, 7:22587 
SODIUM COMPOUNDS 
Ch 23, 2 





UO22i chemiluminescence in reactions of xenon compounds. 
Oxidation of U** and decomposition of Na,XeOs, 7:22763 
Crystal Defects 
Comments on high-resolution electron microscopy images of 
defects in Mg- and Li-stabilized 8”-aluminas by J.O. Bovin, 
7:22003 
Decomposition 
UO, chemiluminescence in reactions of xenon compounds. 
Oxidation of U** and decomposition of NasXeOc, 7:22763 








Mutagenesis 
Toxicity and mutagenicity of sodium azide in mammalian cell 
cultures, 7:23495 
Toxicity 
Toxicity and mutagenicity of sodium azide in mammalian cell 
cultures, 7:23495 
SODIUM FLUORIDES 
Electron-Positron Collisions 
Doppler broadening measurement of positron annihilation in 
alkali corapound powders, 7:22584 
Positronium 
Effect of phonons on the width of positronium peak on the 
angular correlation curve for alkali halide, 7:23719 
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Positrons 
Study of positron annihilation characteristics by means of 
correlation measurements of lifetime and annihilation gamma 
energy, 7:22424 
SODIUM HYDRIDES 
Electron-Positron Collisions 
Doppler broadening measurement of positron annihilation in 
alkali compound powders, 7:22584 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM OXIDES 
Molecular Structure 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
X-Ray Spectroscopy 
X-ray photoemission spectroscopy studies of soda 
aluminosilicate glasses, 7:22682 
SODIUM SILICATES 
Manganese Oxides 
Transition metal ions in silicate melts. I. Manganese in sodium 
silicate melts, 7:22572 
SODIUM SULFATES 
Waste Product Utilization 
Use of sodium sulfate in a concentrated salt gradient solar 
pond, 7:21460 
SODIUM TUNGSTATES 
Electronic Structure 
Positron annihilation in Na sub(0.64)WOs and ReOs, 7:22597 
SODIUM-SULFUR BATTERIES 
Solid Electrolytes 
Comments on high-resolution electron microscopy images of 
defects in Mg- and Li-stabilized 8”-aluminas by J.O. Bovin, 
7:22003 
SOIL CHEMISTRY 
See also AGRICULTURE 
BIOCHEMISTRY 
FERTILIZERS 
Energy production using straw and animal wastes as 
feedstocks: analysis of both the agricultural (humus) and 
socio-economic constraints involved, 7:21247 
SOIL MECHANICS 
Energy production using straw and animal wastes as 
feedstocks: analysis of both the agricultural (humus) and 
socio-economic constraints involved, 7:21247 
Rocks and soils under different pressure regimes, 7:21647 
SOILS 
See also PERMAFROST 
Aeration 
Gas exchange of the soil and the composition of the surface air 
(Ecological studies at a short rotation forest plantation), 
7:21225 (SHS-IFSY-RU—86) 
Chemical Composition 
Helium and mercury in the central Seward Peninsula, 7:21567 
(DOE/ID/12079—39) 
Erosion 
Plant and soil changes resulting from exploratory oil and gas 
drilling in the Canadian High Arctic, 7:20881 (CONF- 
800172—(Vol.1)) 
Nitrogen Fixation 
Assessment of blue-green algae in substantially reducing 
nitrogen fertilizer requirements for biomass fuel crops, 
7:21210 (PNL-SA—9678) 
Radiation Monitoring 
Industrial safety and applied health physics. Annual report for 
1980, 7:23514 (ORNL—5821) 
Radioactivity 
In situ determination of ‘Am on Enewetak Atoll. Date of 
survey: July 1977-December 1979, 7:23144 (EGG—1183- 
1778) 
State background-radiation levels: results of measurements 
taken during 1975-1979, 7:23159 (ORNL/TM—7343) 
Radionuclide Migration 
Behaviour of Sr in soil fresh water, 7:23153 (NIRS-M—31) 
Migration of radionuclides through vadose zone and saturated 
zone, 7:21050 (NIRS-M—31) 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 


SOLAR CELLS 
Performance Testing 


Response Modifying Factors 
Influence of clay mineral type and organic matter content on 
the uptake of **°Pu and *‘Am by plants, 7:23168 
Sensible Heat Storage 
Solar-energy earth-storage system (SEESS) mini prototype 
testing program. Final report, February 15-August 15, 1980, 
7:21519 (DOE/SF/11121—T1) 
Stresses 
Basic mechanisms of spall from near-surface explosions. Final 
report, 1 April-31 October 1980, 7:23051 (AD-A—093882) 
Sulfates 
Evidence of modern accumulations of adsorbed sulfate in an 
East Tennessee forested Ultisol, 7:23133 
Tensile Properties 
Basic mechanisms of spall from near-surface explosions. Final 
report, 1 April-31 October 1980, 7:23051 (AD-A—093882) 
SOLAR ABSORBERS 
See also BLACK LIQUIDS 
Carbon 
Advanced solar collector concepts using carbon, 7:21487 


Flat-plate solar collectors utilizing polymeric film for high 
performance and very low cost, 7:21464 (BNL—30148) 
SOLAR ACCESS 
Regulatory incentives for solar energy use in urban settings, 
7:21160 (PNL—3718) 
SOLAR AIR CONDITIONERS 
Solar and heat transfer fundamentals, 7:21463 (NP—2902195) 
Absorption Refrigeration Cycle 
Improvements in absorption systems for solar air conditioning, 
7:21420 


Design 
System for thermal energy storage, space heating and cooling 
and power conversion (Patent), 7:21523 
Economics 
Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/0i234—T1) 
SOLAR AIR CONDITIONING 
Data Acquisition Systems 
Solar information activities of the national solar data network 
program, 7:21400 (SOLAR/0005—81/81) 
Demonstration Programs 
Lessons learned from the HUD solar demonstration program, 
7:21411 
SOLAR AIR HEATERS 
Mathematical Models 
Performance prediction of site-built building integrated solar 
air heaters, 7:21490 
Performance 
Performance prediction of site-built building integrated solar 
air heaters, 7:21490 
SOLAR CELL ARRAYS 


See also COMBINED COLLECTORS 
PHOTOVOLTAIC POWER SUPPLIES 


Design studies for concentrating photovoltaic arrays, 7:21211 
(SAND—81-0944) 
Meetings 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Research 
Proceedings, 7:21191 (DOE/JPL—1012-58) 
Progress report: project summary, 7:21190 (DOE/JPL—1012- 
58) 
SOLAR CELL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
ZINC PHOSPHIDE SOLAR CELLS 
Performance Testing 
Performance of the solar cell experiments aboard the NTS-2 
satellite after three years in orbit. Memorandum report 1 Oct 
79-30 Sep 80, 7:21167 (AD-A—101983/5) 





Basic bioenergetics and the solar spectrum, 7:21231 
Test Facilities 
BDM Solar Test Facility, 7:21243 
SOLAR COLLECTORS 
See also COMBINED 

CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 


Black Liquids 
Black fluids: a new way to collect solar energy, 7:21486 
Economic Analysis 
Economic analysis based on land costs of collector spacing in a 
collector field, 7:21470 (SAND—81-1165) 
Emplacement 
Economic analysis based on land costs of collector spacing in a 
collector field, 7:21470 (SAND—81-1165) 
Energy Yield 
Yearly average performance of the principal solar collector 
types, 7:21474 (STTFUA—81/11) 
Heat Transfer 
Solar and heat transfer fundamentals, 7:21463 (NP—2902195) 
Land Use 
Economic analysis based on land costs of collector spacing in a 
collector field, 7:21470 (SAND—81-1165) 


Yearly average performance of the principal solar collector 
types, 7:21474 (STTFUA—81/11) 


ic analysis and simulation of a large-scale thermal 
simulator, 7:21380 (ERC-R—81027) 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 


MIRRORS 
SOLAR REFLECTORS 


Gamma Detection 
Astronomical uses of large solar concentrators, 7:21471 
(SERI—9020/12) 


Optimized second stage concentrator, 7:21485 
Uses 
Astronomical uses of large solar concentrators, 7:21471 
(SERI—9020/12) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
Absorption Refrigeration Cycle 
Solar applications of a variable effect absorption process, 
7:21423 
Codes 
Residential solar-absorption chiller thermal dynamics, 7:21379 
(ERC-R—81013) 
Dehumidifiers 
Testing of a solar powered cooling system using cross-cooled 
desiccant dehumidifiers, 7:21421 
Demonstration 
Large active solar demonstration projects in New York State, 
7:21416 


Simplified cooling design charts, 7:21437 
Solar cooling and heating system, Saratoga Community 
Library (Engineering Materials), 7:21462 (CAPE—2698) 
Total solar house description and performance, 7:21417 
Evaluation 
Thermal and economic assessment of solar cooling systems for 
small commercial buildings, 7:21422 
Flat Plate Collectors 
Integrated solar zeolite collector for heating and cooling, 
7:21424 
Latent Heat Storage 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 


Total solar house description and performance, 7:21417 
Performance Testing 
Residential solar-absorption chiller thermal dynamics, 7:21379 
(ERC-R—81013) 
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Sensible Heat Storage 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 
Testing 
Testing of a solar powered cooling system using cross-cooled 
desiccant dehumidifiers, 7:21421 
SOLAR CORONA 
Solar corona out to 10 R, 7:23620 
Fields 


Emission line polarisation and coronal magnetic fields, 7:23623 
Solar Wind 

Coronal holes, 7:23622 
Transients 


Solar maximum mission, 7:23625 
SOLAR DISTILLATION 
Absorption Refrigeration Cycle 
Solar applications of a variable effect absorption process, 
7:21423 
SOLAR DRYERS 
Methodological approach for determining potentials for solar 
dehydration and other applications, 7:21409 
SOLAR DRYING 
Methodological approach for determining potentials for solar 
dehydration and other applications, 7:21409 
SOLAR ENERGY 
Solar energy and the search for emission offsets: a proposal, 
7:21161 (PNL—3718) 
Source Development 
Some benchmarks for estimating the magnitude for solar 
incentives, 7:22127 (PNL—3718) 
Federal Assistance Programs 
New federalism: the emerging federal role in support of state 
and local efforts to encourage energy conservation and solar 
energy, 7:22129 (PNL—3718) 
Financial Incentives 
Behavioral approach to implementation of incentives, 7:22133 
(PNL—3718) 
Current versus sunk subsidies: issues and directions, 7:21156 
(PNL—3718) 
Game-theory approach to consumer incentives for solar 
energy, 7:22134 (SAND—81-1618) 
Incentives results, domestic policy review, Sawhill, and others, 
7:22126 (PNL—3718) 
Incentives for solar energy: a Congressional perspective, 
7:22130 (PNL—3718) 
Incentives for the future, 7:22132 (PNL—3718) 
Results of Arizona's solar incentive program, 7:22128 (PNL— 
3718) 
Solar bank: a new energy incentive, 7:21157 (PNL—3718) 
Some benchmarks for estimating the magnitude for solar 
incentives, 7:22127 (PNL—3718) 
Government Policies 
Incentives results, domestic policy review, Sawhill, and others, 
7:22126 (PNL—3718) 
Health Hazards 
Health and safety issues of alternate energy systems, 7:23214 
(CONF-8110117—1) 


Cooperation 
New federalism: the emerging federal role in support of state 
and local efforts to encourage energy conservation and solar 
energy, 7:22129 (PNL—3718) 
Legal Incentives 
Regulatory incentives for solar energy use in urban settings, 
7:21160 (PNL—3718) 


PIFUA, PURPA, and industrial use of solar technologies, 
7:22091 (PNL—3718) 
Research 


Booz, Allen and Hamilton solar market research activities, 
7:21155 (PNL—3718) 
Resource Assessment 
Wind and solar energy applications study, 7:21660 (NP— 
2901491) 
Resource Development 
Wind and solar energy applications study, 7:21660 (NP— 
2901491) 
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Reviews 

Future integrated biotechnological systems, 7:21234 
Socio-Economic Factors 

Wind and solar energy applications study, 7:21660 (NP— 

2901491) 

Subsidies 

Current versus sunk subsidies: issues and directions, 7:21156 
‘ (PNL—3718) 


‘echnology Assessment 
Future integrated biotechnological systems, 7:21234 
Technology Utilization 
PIFUA, PURPA, and industrial use of solar technologies, 
7:22091 (PNL—3718) 
SOLAR ENERGY CONVERSION 
Thermochemical Processes 


Solchem thermochemical demonstration at the White Sands 
Solar Furnace, 7:21213 (SERI—9020/12) 
SOLAR ENERGY RESEARCH INSTITUTE 
Decision Making 
Concerns over efforts to put in place a permanent facility for 
the Solar Energy Research Institute, 7:21144 (EMD—81-68) 


Concerns over efforts to put in place a permanent facility for 
the Solar Energy Research Institute, 7:21144 (EMD—81-68) 
SOLAR EQUIPMENT 
See also HELIOSTATS 
PHOTOELECTROCHEMICAL CELLS 
PHOTOVOLTAIC POWER SUPPLIES 
SOLAR ABSORBERS 


SOLAR CELL ARRAYS 
SOLAR CELLS 


SOLAR COLLECTORS 
SOLAR COOLING SYSTEMS 
SOLAR DRYERS 


SOLAR FURNACES 
SOLAR HEATING SYSTEMS 
KILNS 


SOLAR STILLS 
SOLAR WATER HEATERS 


Test Facilities 
Solar thermal test facilities and Users Association, 7:21360 
SOLAR FLARES 
X Radiation 
Size of the x-ray kernel of the large 1979 august 20 solar flare. 
Interim report, 7:23552 (AD-A—093764) 
SOLAR FURNACES 
Metal oxide decomposition in a horizontal-beam solar furnace, 
7:21410 
Operating experience with mirror assemblies at White Sands 
Solar Furnace, 7:21479 (STTFUA—81/11) 


Configuration 
Optica: modeling of solar fuels and chemicals hardware, 
7:21331 (SERI—9020/12) 


French C.N.R.S. 1000 kW/sub th/ solar furnace, 7:21330 
(SERI—9020/12) 


Design considerations for solar furnace focal zone apparatus, 
7:21509 
Designing test apparatus for CNRS experiments, 7:21333 
(SERI—9020/12) 
Solar furnace focal zone equipment design and performance 
testing, 7:21332 (SERI—9020/12) 
Fluidized Bed Heat 
Evaluation of multistage fluidized bed heat exchanger to 
transfer thermal energy at high temperature to a gas from a 
granular solid storage heated by concentrated solar radiation, 
7:21521 (SERI—9020/12) 
Performance 
French C.N.R.S. 1000 kW/sub th/ solar furnace, 7:21330 
(SERI—9020/12) 
Performance Testing 
Solar furnace focal zone equipment design and performance 
testing, 7:21332 (SERI—9020/12) 


Research Programs 
French C.N.R.S. 1000 kW/sub th/ solar furnace, 7:21330 
(SERI—9020/12) 


Solar Flux 
Optical of solar fuels and chemicals hardware, 
7:21331 (SERI—9020/12) 


Temperature Measurement 

Problems related to temperature 
furnaces, 7:21334 (SERI—9020/12) 
Facilities 


ts in solar 


Test 
Design and construction of the SkWth NMSU solar furnace, 
7:21335 (SERI—9020/12) 
Uses 
Possible use of solar furnaces in the ore processing industry: 
application to bastnasite ores, 7:21394 (SERI—9020/12) 
Solar furnace measurements of high - 


ynamic properties of oxygen alloys 
tive metals, 7:21392 (SERI—9020/12) 
SOLAR HEAT ENGINES 
Power converters for parabolic dishes, 7:21349 
Radiant Heat Transfer 
Radiation heater for high temperature solar thermal engines, 
7:21336 (SERI—9020/12) 
Solar Absorbers 
Radiation heater for high temperature solar thermal engines, 
7:21336 (SERI—9020/12) 
SOLAR HEATING SYSTEMS 


See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 


Absorption Refrigeration Cycle 
Solar > of a variable effect absorption process, 
7:2142 
Circulating Systems 
Design options for low cost thermal transport piping networks 
for point focusing parabolic dish solar thermal systems, 
7:21352 
Comparative Evaluations 
Performance comparison of air and liquid solar heating systems 
for CSU solar houses II and III, 7:21413 
Computerized Simulation 
Investigation of heat pump augmentation of a solar air heating 
system with a validated simulation model, 7:21430 
Solar heating system performance: continuous and finite 
difference solutions for hourly and daily data, 7:21442 
Various strategies concerning solar heating for a baseboard 
hot-water heating system, 7:21440 
Data Acquisition Systems 
Example of how to build a mini-computer-based monitor 
system, 7:21454 
Demonstration Programs 
Large active solar demonstration projects in New York State, 
7:21416 
Design 
Tractor Company solar IPH system, 7:21396 
(SERI/CP—632-952) 
Kelvin-day function for climatic solar heating design, 7:21439 
Optimized design of distributed solar thermal transport systems 
for process heat, 7:21432 
Solar cooling and heating system, Saratoga Community 
Library (Engineering Materials), 7:21462 (CAPE—2698) 
Solar heating design with a performance requirement, 7:21438 
Solar thermal system for oil refinery process heat, 7:21403 
(STTFUA—81/11) 
System for thermal energy storage, space heating and cooling 
and power conversion (Patent), 7:21523 
Total solar house description and performance, 7:21417 
Various strategies concerning solar heating for a baseboard 
hot-water heating system, 7:21440 


Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T 1) 


ion 
Allegations that low-cost solar space heating systems are being 
ruled out in the solar in Federal Buildings Demonstration 
Program, 7:21158 (EMD—82-22) 
Flat Plate Collectors 
Integrated solar zeolite collector for heating and cooling, 
7:21424 
Heat Distribution Systems 
ized design of distributed solar thermal transport systems 
for process heat, 7:21432 





SOLAR INDUSTRY 
Hybrid Systems 


Hybrid Systems 
Active charge/passive discharge solar heating systems: thermal 
analysis, 7:21433 
Latent Heat Storage 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 


Optimized design of distributed solar thermal transport systems 
for process heat, 7:21432 
Parabolic Dish Collectors 
Design options for low cost thermal transport piping networks 
for point focusing parabolic dish solar thermal systems, 
7:21352 
Performance 
Base-temperature method for prediction of the performance of 
solar hot water and space heating systems, 7:21435 
Comparative report of solar heating systems performance, 
7:21399 (SOLAR/0005—81/81) 
Evaluation of the performance of the solar steam system at the 
Johnson and Johnson plant in Sherman, Texas, 7:21453 
Performance of the USAF Academy retrofit solar test house: a 
summary report, 7:21414 
Solar energy system performance evaluation: Summerwood 
Associates, House G, Old Saybrook, Connecticut, June 1980- 
May 1981, 7:21402 (SOLAR/1081—81/14) 
Solar heating system performance: continuous and finite 
difference solutions for hourly and daily data, 7:21442 
Solar threshold energy method, 7:21436 
Total solar house description and performance, 7:21417 
Performance Testing 
Solar heating of commercial greenhouses. Phase V. Final 
report, 7:21381 (LMSC-HREC-TR-D—698050) 
Photovoltaic Power Supplies 
Photovoltaic utility connected to the grid, feeding the 
auxiliaries of a solar thermal system, 7:21311 


Performance of the USAF Academy retrofit solar test house: a 
summary report, 7:21414 
Sensible Heat Storage 
Thermal and economic comparisons for sensible and latent 
storage in residential systems, 7:21524 
Simulators 
Design and validation of a thermal simulator for solar-system 
performance testing, 7:21378 (ERC-R—80031) 


Solar heating design with a performance requirement, 7:21438 


Allegations that low-cost solar space heating systems are being 
ruled out in the solar in Federal Buildings Demonstration 
Program, 7:21158 (EMD—82-22) 

Standards 

Government requirements in solar development, 7:21390 

(PNL—3718) 
Thermal Analysis 

Active charge/passive discharge solar heating systems: thermal 

analysis, 7:21433 
Thermochemical Heat Storage 

System for thermal energy storage, space heating and cooling 

and power conversion (Patent), 7:21523 
Warranties 

Government requirements in solar development, 7:21390 

(PNL—3718) 
SOLAR INDUSTRY 
Financial Incentives 

Japanese experience with government incentives, 7:21162 

(PNL—3718) 
Hazardous Materials 

Industrial hygiene walk-through survey report of Photon 
Power, Inc., El Paso, Texas. Industrywide study, 7:23515 
(PB—81-229791) 

Institutional Factors 

New Mexico Solar Industry Development Corporation, 

7:21163 (STTFUA—81/11) 
Legal Incentives 

Japanese experience with government incentives, 7:21162 

(PNL—3718) 
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SOLAR KILNS 


Rotary kiln for the solar decomposition of zinc sulfate, 7:21406 
(UCID—19242) 
Testing 
Rotary kiln for the solar decomposition of zinc sulfate, 7:21406 
(UCID—19242) 


SOLAR NEUTRINOS 


Detection 
Solar neutrino capture cross section for ®' Br, 7:23818 


SOLAR OCCULTATION 


See ECLIPSE 


SOLAR PARTICLES 


See also SOLAR NEUTRINOS 
Neutrinos 
Solar neutrinos, 7:23572 


SOLAR PONDS 


See also ROOF PONDS 
Solar ponds applied to district heating and cooling, 7:21457 
USAF solar thermal applications overview. Final report, 

7:21384 (NASA-CR—164481) 


Solar ponds: a selected bibliography, 7:21472 (SERI/TR—752- 
711) 
Boiling 
What happens when a solar pond boils, 7:21514 
Computer-Aided Design 
Simulation methods developed for the design of commercial 
hot water systems utilizing shallow solar ponds, 7:21458 
Computerized Simulation 
Solar pond salt gradient instability prediction by means of a 
thermo-hydrodynamic computer code, 7:21518 
Design 
Floating solar pond, 7:21517 
Review of TVA's non-convecting solar pond activities, 7:21515 
Economic Analysis 
Review of TVA’s non-convecting solar pond activities, 7:21515 
Energy Balance 
400 m? solar pond: one year of operation, 7:21513 
Mathematical Models 
Floating solar pond, 7:21517 
Performance 
400 m? solar pond: one year of operation, 7:21513 
Salinity Gradients 
Application of a salt gradient solar pond to a chemical process 
industry, 7:21461 
Solar pond salt gradient instability prediction by means of a 
thermo-hydrodynamic computer code, 7:21518 
Sensible Heat Storage 
Enhanced ground storage for solar ponds, 7:21516 
Sodium Sulfates 
Use of sodium sulfate in a concentrated salt gradient solar 
pond, 7:21460 


Solar pond salt gradient instability prediction by means of a 
thermo-hydrodynamic computer code, 7:21518 


SOLAR PROCESS HEAT 


Fuels and chemicals from biomass using solar thermal energy, 
7:21199 (N—81-30525) 
Parabolic trough collector systems for thermal enhanced oil 
recovery, 7:21449 
Possible use of solar furnaces in the ore processing industry: 
application to bastnasite ores, 7:21394 (SERI—9020/12) 
Solar chemical processing, 7:21405 (STTFUA—81/11) 
Circulating Systems 
Optimized design of distributed solar thermal transport systems 
for process heat, 7:21432 
Economics 
Potential for solar industrial process heat in New York State, 
7:21450 
Solar energy and the search for emission offsets: a proposal, 
7:21161 (PNL—3718) 
Feasibility Studies 
Georgia solar industrial process heat project, 7:21452 
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Financing 
Innovative financing for industrial applications of solar 
technology, 7:21391 (PNL—3718) 
Heat Distribution Systems 
Optimized design of distributed solar thermal transport systems 
for process heat, 7:21432 
Research 


Potential for solar industrial process heat in New York State, 
7:21450 
Solar thermal process heat market analysis: size, temperature, 
and type distribution, 7:21451 
Mathematical Models 
USAF solar thermal applications overview. Final report, 
7:21384 (NASA-CR—164481) 
Solar-Assisted Heat Pumps 
Thermal and economic analysis of solar-assisted heat pumps for 
low-temperature IPH applications, 7:21398 (SERI/TR—632- 


See also DIFFUSE SOLAR RADIATION 
DIRECT SOLAR RADIATION 


Attenuation 
Model of solar flux attenuation during eclipse passage and its 
effects on photoelectron emission from satellite surfaces, 
7:23637 
Data Acquisition 
Meteorological data: measurement techniques and solar 
components, 7:21151 (VKI-LS—1980-2-VOL-1) 
Forecasting 
Prediction of energetic particle disturbances. Interim report, 
7:23555 (AD-A—102249/0) 
Meetings 
Gamma-ray transients and related astrophysical phenomena, 
7:23563 
Radiation Flux 
Model of solar flux attenuation during eclipse passage and its 
effects on photoelectron emission from satellite surfaces, 
7:23637 
Solar Cycle 
27-Day recurrence of solar radio flux and ionospheric dynamo 
currents, 7:23671 
SOLAR RADIO BURSTS 
Solar radio bursts, 7:23624 
SOLAR RECEIVERS 


See also CAVITY RECEIVERS 
CENTRAL RECEIVERS 


Brayton Cycle 
The development of an 85-kw (thermal) air brayton receiver, 
7:21320 (N—81-30525) 
Computer-Aided Design 
Computer aided design of a receiver using the heat energy 
analysis program, 7:21502 
Bed 


Development and testing of a fluidized bed solar thermal 
receiver, 7:21365 
Fluidized bed receiver: status and R and D needs, 7:21480 
(STTFUA—81/11) 
Gases 
Radiation heater for high temperature solar thermal engines, 
7:21336 (SERI—9020/12) 
Insolation 
Solar profile intensity gauge (SPIG) for receiver tube 
subsystem optimization in concentrating collectors, 7:21512 
Models 


Comparison of test results with a nonlinear dynamic model of 
a solar-powered once-through boiler, 7:21361 
Model for optimization of receiver tube design for linear 
parabolic troughs, 7:21499 
Network Analysis 
Model for optimization of receiver tube design for linear 
parabolic troughs, 7:21499 


Optimization 
Solar profile intensity gauge (SPIG) for receiver tube 
subsystem optimization in concentrating collectors, 7:21512 
Performance Testing 
Comparison of test results with a nonlinear dynamic model of 
a solar-powered once-through boiler, 7:21361 


Research Programs 
The development of an 85-kw (thermal) air brayton receiver, 
7:21320 (N—81-30525) 
Solar Flux 
Solar profile intensity gauge (SPIG) for receiver tube 
subsystem optimization in concentrating collectors, 7:21512 
Testing 
First results of steam receiver testing at JPL’s parabolic dish 
test site, 7:21362 
Thermochemical Processes 
Evaluation of candidate catalysts for an ammonia-based solar 
thermochemical receiver, 7:21366 
SOLAR REFLECTORS 
Design 
Design considerations for reducing optical losses due to gaps 
between absorbers and their reflectors, 7:21495 
SOLAR REPOWERING 
Feasibility Studies 
Meeting the utility industry's needs at the central receiver test 
facility, 7:21338 (STTFUA—81/11) 
SOLAR SPACE HEATING 
Data Acquisition Systems 
Solar information activities of the national solar data network 
program, 7:21400 (SOLAR/0005—81/81) 


Programs 

Allegations that low-cost solar space heating systems are being 
ruled out in the solar in Federal Buildings Demonstration 
Program, 7:21158 (EMD—82-22) 

Lessons learned from the HUD solar demonstration program, 
7:21411 

SOLAR STILLS 
Application of bubble and solar still technology, 7:21408 


New desalination concept: the solar evaporator and condenser 
system (SEACS), 7:21459 
Performance 
New desalination concept: the solar evaporator and condenser 
system (SEACS), 7:21459 
SOLAR THERMAL CONVERSION 
Research Programs 
Solar thermal developments and possibilities in Canada, 
7:21328 (SERI—9020/12) 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 
Absorption Refrigeration Cycle 
Solar applications of a variable effect absorption process, 
7:21423 
Comparative Evaluations 
Comparison of five solar electric technologies: panel 
discussion, 7:21357 
Efficiency 
Thermodynamic limits on solar thermal power, 7:21356 
Rankine Cycle Engines 
Jay Carter Enterprises, Incorporated steam engine, 7:21319 
(N—81-30525) 
SOLAR THERMAL RECEIVERS 
See SOLAR RECEIVERS 
SOLAR WATER HEATERS 
Computerized Simulation 
Computer simulation study of multi-family solar domestic hot 
water recirculation systems, 7:21441 
Solar energy hot water heating and electric utilities. A model 
validation. Final report, 7:21374 (DOE/CS/30438—T1) 
Cost 
Cost effectiveness of solar DHW systems: results of side-by- 
side tests of active and passive systems, 7:21446 
Design 
Generalized anti phi design method for solar water heating 
systems, 7:21443 
Solar project description for Saddle Hill Trust: Lot 77, single 
family residence, Medway, Massachusetts, 7:21401 
(SOLAR/1040—81/50) 





SOLAR WATER HEATING 
Economics 


Economics 
Mixed strategies for energy conservation and alternate energy 
utilization in buildings. Final report, 7:22162 
(DOE/IR/01234—T1) 
F-Chart 
Generalized anti phi design method for solar water heating 
systems, 7:21443 
Flat Plate Collectors 
Comparison of experimental versus predicted thermal 
performance for a flat plate-flat mirror collection system for 
a domestic solar water heater, 7:21419 


Solar domestic hot water system inspection and performance 
evaluation handbook, 7:21397 (SERI/SP—98189-1B) 
Mathematical Models 
Investigation of hot water heating in Hawaii. Technical Report 
No. 1, 7:21386 (NP—2901492) 
Performance 
Base-temperature method for prediction of the performance of 
solar hot water and space heating systems, 7:21435 
Comparison of experimental versus predicted thermal 
performance for a flat plate-flat mirror collection system for 
a domestic solar water heater, 7:21419 
Generalized anti phi design method for solar water heating 
systems, 7:21443 
Investigation of hot water heating in Hawaii. Technical Report 
No. 1, 7:21386 (NP—2901492) 
Performance of solar water heating systems in Ithaca, New 
York, 7:21444 
Solar threshold energy method, 7:21436 
Performance Testing 
Cost effectiveness of solar DHW systems: results of side-by- 
side tests of active and passive systems, 7:21446 
Florida solar DHW performance monitoring: correlation with 
site-specific parameters, 7:21415 
One year of monitoring results for eight residential solar water 
heaters in the TVA Memphis project, 7:21447 
Solar domestic hot water system inspection and performance 
evaluation handbook, 7:21397 (SERI/SP—98189-1B) 
Solar domestic water heating performance test program: 
interim report, 7:21418 
Solar Ponds 
Simulation methods developed for the design of commercial 
hot water systems utilizing shallow solar ponds, 7:21458 
Solar-Assisted Heat Pumps 
Mercy Hospital Pittsburgh solar assisted domestic hot water 
heat pump system, 7:21426 
Technology Assessment 
Assessment of commercial readiness of solar water heating, 
7:21448 
Test Facilities 
Operational domestic hot water system test facility, 7:21445 
Water Pumps 
Photovoltaic powered circulator pump, 7:21245 
SOLAR WATER HEATING 
Data Acquisition Systems 
Solar information activities of the national solar data network 
program, 7:21400 (SOLAR/0005—81/81) 
Demonstration Programs 
Experience in the northeast with the HUD initiative, 7:22131 
(PNL—3718) 
SOLAR WIND 
Interactions 
Interaction of the solar wind with the geomagnetic field, 
7:23641 
Plasma Waves 
Plasma waves associated with energetic particles streaming 
into the solar wind from the earth’s bow shock. Progress 
report for period ending jul 80, 7:23554 (AD-A—094010) 
SOLAR-ASSISTED HEAT PUMPS 
Absorption Refrigeration Cycle 
Operational envelope of solar powered absorption heat pumps, 
7:21431 
Comparative Evaluations 
Reversible solar assisted heat pump, 7:21429 
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Computerized Simulation 
Experimentally verified simulation of a ground-coupled series 
solar assisted heat pump, 7:21428 
Investigation of heat pump augmentation of a solar air heating 
system with a validated simulation model, 7:21430 
Solar-heat pump combinations for a cold climate, 7:21388 
(NYSERDA—80-32-Vol.2.App.) 
Economic Analysis 
Thermal and economic analysis of solar-assisted heat pumps for 
low-temperature IPH applications, 7:21398 (SERI/TR—632- 
880) 
Economics 
Solar-heat pump combinations for a cold climate. Final report, 
7:21387 (NYSERDA—80-32-Vol.1) 
Solar-heat pump combinations for a cold climate, 7:21388 
(NYSERDA—80-32-Vol.2.App.) 
Evaluation 
Experimental evaluation of a series solar assisted heat pump 
system, 7:21427 
Operation 
Reversible solar assisted heat pump, 7:21429 
Optimization 
Optimal heat pumps for solar-assisted heat-pump systems, 
7:21371 (BNL—30140) 
Performance 
Experimentally verified simulation of a ground-coupled series 
solar assisted heat pump, 7:21428 
Solar-heat pump combinations for a cold climate. Final report, 
7:21387 (NYSERDA—80-32-Vol.1) 
Solar-heat pump combinations for a cold climate, 7:21388 
(NYSERDA—80-32-Vol.2.App.) 
Performance Testing 
Experimental evaluation of an active residential solar space 
heating system, 7:21412 
Optimal heat pumps for solar-assisted heat-pump systems, 
7:21371 (BNL—30140) 
Solar-heat pump combinations for a cold climate, 7:21388 
(NYSERDA-—-80-32-Vol.2.App.) 
Thermal Analysis 
Thermal and economic analysis of solar-assisted heat pumps for 
low-temperature IPH applications, 7:21398 (SERI/TR—632- 
880) 
SOLID ELECTROLYTES 
Cracks 
Local electrode current density and flaw decoration of sodium- 
beta alumina (Sodium-filled cracks), 7:22004 
Current Density 
Local electrode current density and flaw decoration of sodium- 
beta alumina (Sodium-filled cracks), 7:22004 
Testing 
Local electrode current density and flaw decoration of sodium- 
beta alumina, 7:22005 
SOLID FUELS 
Feasibility Studies 
Solid fuel applications to transportation engines, 7:22280 
Physical Properties 
Solid fuel applications to transportation engines, 7:22280 
Physical Radiation Effects 
Specimen temperature field during radiation creep tests of 
ceramic fuel, 7:22464 (INIS-SU—4) 
SOLID STATE LASERS 
F Centers 
Colour centre lasers, 7:22840 
Tuning 
Colour centre lasers, 7:22840 
SOLID WASTES 


See also AGRICULTURAL WASTES 
MINERAL WASTES 
SCRAP METALS 
WOOD WASTES 


Chemical Composition 
Establishing vegetation on coal ash deposits, 7:20782 (KHM- 
I—04) 
Chemical 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 
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Ground Disposal 
Establishing vegetation on coal ash deposits, 7:20782 (KHM- 
I—04) 
Inventories 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 


Properties 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 
Revegetation 
Establishing vegetation on coal ash deposits, 7:20782 (KHM- 
I—04) 
Waste Product Utilization 
Study of the properties of mine waste in the midwestern coal 
fields. Final report, 7:20758 (DOE/ET/14211—T2) 
SOLIDS 
Chemical Reactions 
Numerical analysis of a finite cylindrical pellet model in solid- 
gas reactions, 7:20730 
Crack Propagation 
Elastic-plastic analysis of growing cracks, 7:22391 
Normal-Mode Analysis 
Normal-mode analysis by quench-echo techniques: 
Localization in an amorphous solid, 7:23925 
Positronium 
Positron and positronium dynamics in solids, 7:23723 
SOLVENT-REFINING COAL PLANTS 


See COAL PREPARATION PLANTS 
SRC PROCESS 


SOOT 
Heat Transfer 
Flame radiation, 7:22773 (LBL—11990) 
Optical Properties 
Flame radiation, 7:22773 (LBL—11990) 
Particle Size 
Characterization of soot in flames, 7:22778 
Physical Properties 
Characterization of soot in flames, 7:22778 
Pollution Control 
Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 
Thermal Radiation 
Flame radiation, 7:22773 (LBL—11990) 
SORGHUM 


Production 
Food-fuel conflicts: the Brazil case, 7:21169 (CONF-810130— 


Foreign coal liquefaction technology survey and assessment, 
7:20691 
Exports 
Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
SOUTH CAROLINA 
Ecosystems 
Foraging pattern, colony distribution, and foraging range of 
the Florida harvester ant, Pogonomyrmex badius, 7:23218 
SOUTH DAKOTA 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Geology 
Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 
Geophysical Surveys 
Airborne gamma-ray spectrometer and magnetometer survey: 
Huron quadrangle, South Dakota. Final report, 7:20975 
(GJBX—405-81-Vol.1) 
Airborne gamma-ray spectrometer and magnetometer survey, 
Mitchell Quadrangle, South Dakota. Final report, 7:20965 
(GJBX—385-81-Vol.1) 


Airborne gamma-ray spectrometer and magnetometer survey: 
Mitchell le, South Dakota. Final report, 7:20966 
(GJBX—385-81-Vol.2) 

Magnetic Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sioux Falls quadrangle, South Dakota. Volume I. Final 
report, 7:20972 (GJBX—389-81) 

Airborne gamma-ray spectrometer and magnetometer surv 
Sioux Falls quadrangle, South Dakota. Final report, 7: 20973 
(GJBX—389-81-Vol.2) 

Oil Fields 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Radiometric Surveys 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sioux Falls quadrangle, South Dakota. Volume I. Final 
report, 7:20972 (GJBX—389-81) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sioux Falls quadrangle, South Dakota. Final report, 7:20973 
(GJBX—389-81-Vol.2) 

Solar Energy 

Regional Constituency Support Program for FY 1981, 7:21383 

(MASEC-R—81-075) 
Uranium Deposits 

Airborne gamma-ray spectrometer and magnetometer survey, 
Mitchell Quadrangle, South Dakota. Final report, 7:20965 
(GIBX—385-81-Vol.1) 

SOUTH KOREA 
See REPUBLIC OF KOREA 
SOVIET UNION 
See USSR 
SOYBEANS 
Mutations 

Soybean mutation breeding programme in Malaysia, 7:23355 
(IAEA-TECDOC—234) 

Utilization of fast neutrons and gamma rays for soybean 
improvement, 7:23354 (IAEA-TECDOC—234) 

Plant Breeding 

Soybean mutation breeding programme in Malaysia, 7:23355 
(IAEA-TECDOC—234) 

Utilization of fast neutrons and gamma rays for soybean 
improvement, 7:23354 (IAEA-TECDOC—234) 

SPACE FLIGHT 
Environmental Effects 
Environmental effects of space systems: a review, 7:23077 
Risk Assessment 
1980 JANNAF Safety and Environmental Protection 
Subcommittee meeting, 7:23512 (NASA-TM—82240) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE SHUTTLES 
Switches 
Acceleration switch (Patent), 7:22197 
SPACE VEHICLES 


See also REENTRY VEHICLES 
SPACE SHUTTLES 


Environmental Impacts 
1980 JANNAF Safety and Environmental Protection 
Subcommittee meeting, 7:23512 (NASA-TM—82240) 
Propulsion 
Space propulsion systems. Present performance limits and 
application and development trends, 7:21304 (NASA-TM— 
76163) 
Reliability 
Space and missile reliability and safety programs. Technical 
service agreement TSA 79-286. Final report, 7:21968 (EPRI- 
NSAC—31) 
SPACECRAFT POWER SUPPLIES 
Radioisotope Batteries 


Space nuclear safety and fuels program. Progress report, July 
1981, 7:21104 (LA—9087-PR) 
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SPARK IGNITION ENGINES 
Solar Celis 


Solar Cells 
Performance of the solar cell experiments aboard the NTS-2 
satellite after three years in orbit. Memorandum report 1 Oct 
79-30 Sep 80, 7:21167 (AD-A—101983/5) 
SPARK IGNITION ENGINES 
Automotive Fuels 
Emergency transportaton fuels: properties and performance, 
7:22279 
Exhaust Gases 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
Fuel Substitution 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
Thermal Efficiency 
Ethanol fuel: a single-cylinder engine study of efficiency and 
exhaust emissions, 7:22249 
SPARKS (ELECTRIC) 
See ELECTRIC SPARKS 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
Beam Bending Magnets 
Construction of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
(Engineering Materials), 7:22936 (CAPE—2734) 


Electromagnets 
Construction of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
(Engineering Materials), 7:22936 (CAPE—2734) 


Supports 
Construction of SLAC SPEAR and PEP bending, quadrupole, 
sextapole magnets, and associated support structures 
(Engineering Materials), 7:22936 (CAPE—2734) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 
Design 
On-line measurement of trace elements in oi! shale offgases by 
Zeeman atomic absorption spectroscopy, 7:20938 (LBL— 
11990) 
Preamplifiers 
Transistor reset preamplifier for high-rate high-resolution 
spectroscopy, 7:22982 (LBL—13214) 
Resolution 
Optimising the parameters of spectrometers with cadmium- 
telluride detectors, 7:22944 (BLL-RTS—12539) 
SPECTROPHOTOMETERS 
Antennas 
Near-millimeter spectrum of the microwave background, 
7:23567 
Calibration 
Near-millimeter spectrum of the microwave background, 
7:23567 
SPECTROSCOPY 


See also ABSORPTION SPECTROSCOPY 
ELECTRON SPECTROSCOPY 


PHOTOACOUSTIC SPECTROSCOPY 
Reviews 
Resonance ionization spectroscopy, 7:22632 
SPEECH 
Computerized Simulation 
Computer-generated speech, 7:24117 (ORNL/TM—8096) 
SPENT FUEL ELEMENTS 
Eddy Current Testing 
Evaluation of onsite i tion techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
Gamma Fuel Scanning 
Evaluation of onsite i techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
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Head End Processes 
Uses of the fluidized-bed process in the head end of an 
industrial-scale reprocessing plant for HTR fuel elements, 
7:21011 (Juel-Conf—30) 


Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 


Reprocessing 
Processing of FRG high-temperature gas-cooled reactor fuel 
elements at General Atomic under the US/FRG cooperative 
agreement for spent fuel elements, 7:21842 (GA-A—16567) 
Ultrasonic Testing 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
SPENT FUEL STORAGE 
See also AWAY-FROM-REACTOR STORAGE 
Economics 
Spent-fuel-storage alternatives, 7:21017 (DOE/SR—0009) 
Feasibility Studies 
Interpretation of time-domain electromagnetic soundings in the 
Calico Hills area, Nevada Test Site, Nye County, Nevada, 
7:23534 (USGS-OFR—81-988) 
Meetings 
Spent-fuel-storage alternatives, 7:21017 (DOE/SR—0009) 


Technologies for the treatment and safeguarding of radioactive 
waste and spent AVR fuel elements under the aspect of 
safety, 7:21047 (Juel-Conf—30) 

Technology Assessment 

Preliminary assessment of alternative dry storage methods for 
the storage of commercial spent nuclear fuel, 7:21016 
(DOE/ET/47929—1) 

Spent-fuel-storage alternatives, 7:21017 (DOE/SR—0009) 

SPENT FUELS 
Inventories 
Integrated data base program, 7:21023 (CONF-811130—14) 
Nuclear Materials Management 

Process information displays from a computerized nuclear 
materials control and accounting system, 7:21083 (AGNS— 
35900-CONF- 162) 


Approach to accelerated testing, 7:21066 (PNL-SA—9898) 

NWTS conceptual reference repository description (CRRD). 
Volume V. Alternative concepts and facilities impacts, 
7:21058 (ONWI—258-Vol.5) 


Problems in thorium reprocessing, 7:21012 (Juel-Conf—30) 
SPENT SHALES 
Chemical Analysis 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Compression Strength 
Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Fluid Flow 
Prediction of the penetration distance of spent shale in an in- 
situ retort, 7:20944 (LBL—11990) 
Leaching 
Field studies on Paraho retorted oil shale lysimeters: leachate, 
vegetation, moisture, salinity, and runoff, 1977-1980. Final 
report, 7:20953 (PB—81-234742) 
Mathematical model for leaching of organic carbon from in- 
situ retorted oil shale, 7:20956 (LBL—11990) 
Permeability 
Development of low cost grouts from spent oil shale, 7: 20943 
(LBL—11990) 


Field studies on Paraho retorted oil shale lysimeters: leachate, 
vegetation, moisture, salinity, and runoff, 1977-1980. Final 
report, 7:20953 (PB—81-234742) 

Sorptive Properties 

Raw and spent shale for the treatment of oil shale process 

waters, 7:20950 (LBL—11990) 
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Waste Disposal 
Field studies on Paraho retorted oil shale lysimeters: leachate, 
vegetation, moisture, salinity, and runoff, 1977-1980. Final 
report, 7:20953 (PB—81-234742) 
Waste Management 
Oil shale data book, 7:20925 (PB—80-125636) 
Waste Product Utilization 
Development of low cost grouts from spent oil shale, 7:20943 
(LBL—11990) 
Spent oil shale/HeS scrubbing. Reaction kinetics determination 
and continuous reactor design, 7:20946 (DOE/LC/01761— 


. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 
SPERMATOGONIA 
Genetic Radiation Effects 
Dose-response relationship for X-ray-induced reciprocal 
translocations in stem-cell spermatogonia of the Rhesus 
monkey (Macaca mulatta), 7:23419 
Radiation-induced meiotic autosomal non-disjunction in male 
mice. The effects of low doses of fission neutrons and X-rays 
in meiosis I and II of a Robertsonian translocation 
heterozygote, 7:23421 
Radiosensitivity 
Radiation-induced meiotic autosomal non-disjunction in male 
mice. The effects of low doses of fission neutrons and X-rays 
in meiosis I and II of a Robertsonian translocation 
heterozygote, 7:23421 
SPERMATOZOA 
Chromosome Breakage 
Meiotic micronuclei induced by X-rays in early spermatids of 
the rat, 7:23404 
Flow Rate 
Sperm transport through the rete testis in anesthetized rats: 
role of the testicular capsule and effect of gonadotropins and 
prostaglandins, 7:23335 
Genetic Radiation Effects 
Genetic effects of strong magnetic fields in Drosophila 
melanogaster. II. Lack of interaction between homogeneous 
fields and fission neutron-plus-gamma radiation, 7:23431 


Genetic effects of strong magnetic fields in Drosophila 
melanogaster 


Comparative labelling of rat epididymal spermatozoa by 
intratesticularly administered ZnCl. and [**S] cysteine, 
7:23228 

SPHERES 
Neutron Spectra 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
Neutron Transport 

Transport of 14 MeV and fission spectrum neutron through 

spheres: an aid to shielding design, 7:23913 
SPINELS 
Crystal Defects 
Thermally stimulated processes involving defects in y- and x- 
irradiated spinel (MgAl.0,), 7:22550 
Crystal Structure 
Progress report, 7:22541 (DOE/ER/05866—15) 
Irradiation 


Thermally stimulated processes involving defects in y- and x- 
irradiated spinel (MgAl2O,), 7:22550 
Physical Radiation Effects 
Progress report, 7:22541 (DOE/ER/05866—15) 
SPLINE FUNCTIONS 
Numerical Solution 
Theory, computation, and application of exponential splines, 
7:24110 (DOE/ER/03077—171) 
SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPOIL BANKS 
Revegetation 
Long-term plant survival and density data from reclaimed 
southwestern coal mine spoils, 7:20797 


SPRAYED COATINGS 
Materials Testing 

Thermal fatigue testing of coatings for fusion reactor 

applications, 7:24075 
Thermal Fatigue 

Thermal fatigue testing of coatings for fusion reactor 

applications, 7:24075 
SRC PROCESS 
Corrosion 

Stress corrosion cracking in the reaction area and corrosion in 
the fractionation area of the Fort Lewis SRC Pilot Plant. 
Appendix D, 7:20645 (DOE/ET/10104—15) 

Evaluation 

Recent progress in major coal liquefaction facilities: overview 

report No. 2, 7:20682 (ORNL/TM—8025) 
Pilot Plants 

Stress corrosion cracking in the reaction area and corrosion in 
the fractionation area of the Fort Lewis SRC Pilot Plant. 
Appendix D, 7:20645 (DOE/ET/10104—15) 

SRC-II PROCESS 

Chemical characterization of vacuum flash feed by solvent 
extraction. A topical report. Appendix F, 7:20642 
(DOE/ET/10104—15) 

Chemical Reaction Kinetics 

Thermal behavior of SRC-II reactors, 7:20653 

(DOE/ET/10104—34) 
Evaluation 

Recent progress in major coal liquefaction facilities: overview 

report No. 2, 7:20682 (ORNL/TM—8025) 
Instability 

Thermal behavior of SRC-II reactors, 7:20653 

(DOE/ET/10104—34) 
Material Balance 

Characterization of waste water. Appendix H, 7:20647 
(DOE/ET/10104—15) 

Characterization of waste water produced during SRC-II 
processing of Powhatan No. 6 Mine coal on PDU P-99. 
Appendix I, 7:20644 (DOE/ET/10104—15) 

Mathematical Models 

Influence of pilot plant unit on SRC-II process yields, 7:20652 
(DOE/ET/10104—34) 

SRC-II process yield correlation models, 7:20651 
(DOE/ET/10104—34) 

Thermal behavior of SRC-II reactors, 7:20653 
(DOE/ET/10104—34) 

Oil Yields 

Research on solvent refined coal. Quarterly technical progress 
report, January 1, 1981-March 31, 1981, 7:20666 
(DOE/PC/40005—1) 

Pilot Plants 

Hydrogen sulfide removal from coal-derived naphtha, 7:20650 
(DOE/ET/10104—34) 

Influence of pilot plant unit on SRC-II process yields, 7:20652 
(DOE/ET/10104—34) 

Process Development Units 

Characterization of waste water. Appendix H, 7:20647 
(DOE/ET/10104—15) 

Characterization of waste water produced during SRC-II 
processing of Powhatan No. 6 Mine coal on PDU P-99. 
Appendix I, 7:20644 (DOE/ET/10104—15) 

Liquefaction of Blacksville coal separated by heavy media. 
Appendix K, 7:20646 (DOE/ET/10104—15) 

Solvent refined coal (SRC) process. Flashing of SRC-II slurry 
in the vacuum column on process development Unit P-99: 
supplementary experiments while processing Ireland Mine 
Coal. Interim report, September-December 1980, 7:20649 
(DOE/ET/1i0104—18) 

Temperature Control 

Thermal behavior of SRC-II reactors, 7:20653 

(DOE/ET/10104—34) 
Yields 

Liquefaction of Blacksville coal separated by heavy media. 
Appendix K, 7:20646 (DOE/ET/10104—15) 

SRC-II process yield correlation models, 7:20651 
(DOE/ET/10104—34) 





STABILITY (REACTOR) 
See REACTOR STABILITY 
STAINLESS STEEL-304 
Chemical Composition 
Application of analytical electron microscopy to the study of 
intergranular corrosion in 304 stainless steel (Cr distribution 
along grain boundaries), 7:22384 


Deformation mechanism maps for pure iron, corrosion resistant 
austenitic steels and a low-alloy carbon steel, 7:22374 
Deformation 
Aspects of dislocation substructures associated with the 
deformation stages of stainless steel AISI 304 at high 
temperatures, 7:22308 (INIS-mf—6561) 
Deformation mechanism maps for pure iron, corrosion resistant 
austenitic steels and a low-alloy carbon steel, 7:22374 
Failure Mode Analysis 
Intergranular microcavities in type 304 stainless steel, 7:22352 
Corrosion 
Application of analytical electron microscopy to the study of 
intergranular corrosion in 304 stainless steel (Cr distribution 
along grain boundaries), 7:22384 


Intergranular microcavities in type 304 stainless steel, 7:22352 
Strain Aging 
Static strain aging in austenitic stainless steels, 7:22309 (INIS- 


Comparison of laser welds in two stainless steels, 7:22342 
(Y/DV—180) 
STAINLESS STEEL-316 
Cracks 
Damage analysis and fundamental studies. Quarterly progress 
report, April-June 1981, 7:24006 (DOE/ER—0046/6) 


Deformation mechanism maps for pure iron, corrosion resistant 

austenitic steels and a low-alloy carbon steel, 7:22374 
Deformation 

Deformation mechanism maps for pure iron, corrosion resistant 

austenitic steels and a low-alloy carbon steel, 7:22374 
Ductility 

Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013, 7:21866 (DOE/SF/71031—T16) 

Physical Radiation Effects 

Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013, 7:21866 (DOE/SF/71031—T16) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA— 
2518-FP) 

Positrons 

Examination of deformed stainless steel and nickel by positron 

annihilation, 7:22453 
Strain Aging 

Static strain aging in austenitic stainless steels, 7:22309 (INIS- 

mf—6562) 
Stress Relaxation 

Comparison between the results of stress relaxation - and creep 

oa. a stainless steel 316 at 800°C, 7:22310 (INIS-mf— 
Swelling 

Cladding/duct materials development quarterly report, 
January-March 1979, work package AG-10-20-46, Task 
$G013, 7:21866 (DOE/SF/71031—T16) 

Damage analysis and fundamental studies. Quarterly progress 
report, April-June 1981, 7:24006 (DOE/ER—0046/6) 

Tensile Properties 

Damage analysis and fundamental studies. Quarterly progress 

report, April-June 1981, 7:24006 (DOE/ER—0046/6) 
Welded Joints 

Comparison of laser welds in two stainless steels, 7:22342 

(¥/DV—180) 
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Yield Strength 
Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA— 
2518-FP) 
STAINLESS STEELS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Corrosion 
Stress corrosion cracking in the reaction area and corrosion in 
the fractionation area of the Fort Lewis SRC Pilot Plant. 
Appendix D, 7:20645 (DOE/ET/10104—15) 
Corrosion Resistance 
Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 


Some characteristics of the selective dissolution of iron and 
nickel alloys, 7:22353 (NRC/CNR-TT—1990) 
Fabrication 


Plant materials . Progress report, June 1980-May 1981, 


program 
7:21785 (EPRI-NP—2125-SR) 


Machining 
Producing miniature threads. Final report, 7:22780 (BDX— 
613-2608) 
Materials Testing 
Ultra-high-vacuum tests and experience with a long-life, heavy- 
duty, oscillating rod end pivot for the movable ferrite 
shutters of the CERN antiproton accumulator, 7:22914 
(ESA-SP—158) 
Stress Corrosion 
Plant materials program. Progress report, June 1980-May 1981, 
7:21785 (EPRI-NP—2125-SR) 
STANDARDS 


See also ENERGY EFFICIENCY STANDARDS 
SAFETY STANDARDS 


International implications of nuclear Q.A. standards, 7:21931 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC 
CAMAC System 
CAMAPPLE circuits (Engineering Materials), 7:22937 
(CAPE—2739) 
RF Systems 
SLED: a system for increasing the peak rf power of an rf 
source. US Patent No. 4,009,444 (Engineering Materials), 
7:22938 (CAPE—2740) 
STAR EVOLUTION 
Nuclear Reaction Yield 
Laboratory approaches to nuclear astrophysics. Lecture 2 - 
The carbon-nitrogen multi-cycles, 7:23581 
Laboratory approaches to nuclear astrophysics. Lecture 3 - 
Carbon burning, neon burning, and oxygen burning, 7:23582 
STAR MODELS 
Helium Burning 
Mass loss during the core helium flash, 7:23564 
STARS 


See also BINARY STARS 
NEUTRON STARS 
NOVAE 
SUN 
SUPERNOVAE 


Collisions 
Computer simulations of close encounters between binary and 
single stars: the effect of the impact velocity and the stellar 
masses, 7:23562 
Nucleosynthesis 
Laboratory approaches to nuclear astrophysics. Lecture | - 
Introduction, 7:23580 
STATE GOVERNMENT 
Air Pollution Control 
Approaches to the development of a State Implementation 
Plan, 7:22032 (EPRI-EA—2064) 
STATES (ENERGY) 
See ENERGY LEVELS 
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STATISTICAL MECHANICS 
Distribution Functions 
Three-particle distribution function of lattice gases, 7:23937 
STATISTICS 
Extreme-Value Problems 
TRANS-STAT: statistics for environmental studies, Number 
16. Extreme value statistics to environmental 
radionuclide studies: Chapters 7 and 8, 7:24118 (PNL-SA— 
9847) 
STEAM 
Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 


Joint cost allocation in integrated community energy systems, 
7:22053 (EPRI-EA—2084) 
STEAM CONDENSERS 
Cleaning 
Engineering approach to a cost effective schedule for 
condenser cleaning, 7:21708 (EPRI-CS—2180) 
Fouling 
Engineering approach to a cost effective schedule for 
condenser cleaning, 7:21708 (EPRI-CS—2180) 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATION 
See also COGENERATION 


Regulation of steam in Michigan, 7:22073 (EPRI-EA—2084) 
STEAM GENERATORS 
A 


Heat rate improvement via the thermodynamic cycle, 7:21706 
(EPRI-CS—2180) 


Design and performance of the next generation low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 


Heat rate improvement via the thermodynamic cycle, 7:21706 
(EPRI-CS—2180) 
Maintaining optimum steam turbine-generator thermal 
performance, 7:21709 (EPRI-CS—2180) 
Fabrication 
Being on the receiving end of multiple audits, 7:21933 
Fluidized-Bed Combustors 
Utilization of fluidized bed combustion for oil field steam 
generation, 7:20822 
Leak Detectors 
The modeling and testing of a heated boundary layer voiding 
detector. Technical report, 7:21982 (NUREG/CR—2084) 
Quality Assurance 
A.S.M.E. 'N’ stamp requirements, 7:21930 
Being on the receiving end of multiple audits, 7:21933 
Standards 
A.S.M.E. 'N’ stamp requirements, 7:21930 
Tubes 
PWR steam generator tube integrity program. FY81 progress: 
leak rate studies on laboratory SCC steam generator tubes, 
7:21822 (PNL-SA—9971) 
STEAM INJECTION 
Steam Generators 
Utilization of fluidized bed combustion for oil field steam 
generation, 7:20822 
STEAM LINES 
Ruptures 
Hydrodynamic computations of pressures generated by steam 
pipe rupture. Final report 6 Mar-30 Sep 78, 7:21673 (AD- 
A—102046/0) 


Pressure Gages 
On-line power plant signal validation technique utilizing parity- 
representation and analytic redundancy. Final report 
(PWR), 7:21799 (EPRI-NP—2110) 
Temperature Monitoring 
On-line power plant signal validation technique utilizing parity- 
space representation and analytic redundancy. Final report 
(PWR), 7:21799 (EPRI-NP—2110) 


STEAM TURBINES 
Cooling 
Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 
Design 
Design and performance of the next generation low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 
Economic Analysis 
Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 
Efficiency 
Maintaining optimum steam turbine-generator thermal 
performance, 7:21709 (EPRI-CS—2180) 
New blade profile for improved turbine efficiency, 7:21704 
(EPRI-CS—2180) 
Recent technologies for improving steam turbine internal 
efficiency, 7:21703 (EPRI-CS—2180) 
Environmental Impacts 
Diesel —_ as a cogeneration option, 7:21741 (EPRI-EA— 
2084 
Materials 
t of coal firing power unit with ultra performance 


in Japan, 7:21701 (EPRI-CS—2180) 
Engineering assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 


Diesel engine as a cogeneration option, 7:21741 (EPRI-EA— 
2084) 


Performance Testing 

ASME code steam turbine acceptance tests of the future, 
7:21696 (EPRI-CS—2180) 

Simplified ASME test procedure for steam 
turbines, 7:21697 (EPRI-CS—2180) 

Turbine Blades 

New blade profile for improved turbine efficiency, 7:21704 
(EPRI-CS—2180) 

Recent technologies for improving steam turbine internal 
efficiency, 7:21703 (EPRI-CS—2180) 

STEEL-ASTM-A302 
Embrittlement 

NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 

Physical Radiation Effects 

NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 

STEEL-ASTM-A387 
Corrosion 
Hydrogen attack in Cr-Mo steels at elevated temperatures. 
ly report No. 2, December 1, 1978-February 28, 
1979, 7:22303 (DOE/ET/12298—T2) 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quartefly report No. 3, March 1, 1979-May 31, 1979, 
7:22304 (DOE/ET/12298—T3) 

Gas Tungsten-Arc Welding 

Development of automated welding process for field 
fabrication of thick walled pressure vessels. Final report, 
7:20659 (DOE/ET/13511—T11) 

Embrittlement 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 2, December 1, 1978-February 28, 
1979, 7:22303 (DOE/ET/12298—T2) 

Hydrogen attack in Cr-Mo steels at elevated temperatures. 
Quarterly report No. 3, March 1, 1979-May 31, 1979, 
7:22304 (DOE/ET/12298—T3) 

STEEL-ASTM-A508 
Embrittlement 

NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 





STEEL-ASTM-A508 
Embrittiement 


investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 


Fabrication 
SA 508 Cl 3 steel for IAEA programme. Fabrication 
procedure, test results and in-depth sampling, 7:22326 
(IWGRRPC—79/4) 
Fracture Properties 
Thermal-mechanical report: effect of HPI on vessel integrity 
for small-break LOCA event with extended loss of 
feedwater, 7:21956 (BA W—1648) 
Mechanical Properties 
SA 508 Cl 3 steel for IAEA programme. Fabrication 
procedure, test results and in-depth sampling, 7:22326 
(IWGRRPC—79/4) 
Physical Radiation Effects 
NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 
Thermal Stresses 
Thermal-mechanical report: effect of HPI on vessel integrity 
for small-break LOCA event with extended loss of 
feedwater, 7:21956 (BAW—1648) 
STEEL-ASTM-AS533-B 
Embrittlement 
NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 
Physical Radiation Effects 
NRL-EPRI research program (RP886-2): evaluation and 
prediction of neutron embrittlement in reactor pressure- 
vessel materials. Part I. Dynamic C/sub v/, PCC/sub v/ 
investigations. Annual progress report for CY 1979, 7:21925 
(NRL-MR—4431) 
STEEL-DIN-1-6310 
Creep 
Strain minimum formation of low alloy steels during the creep 
rupture test, 7:22359 


Strain minimum formation of low alloy steels during the creep 
rupture test, 7:22359 


See also AUSTENITIC STEELS 
CARBON 


STEELS 
CHROMIUM STEELS 
FERRITIC STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A387 
STEEL-ASTM-AS08 
Carburization 
Demonstration of a nitrogen-based carburizing atmosphere. 
Final report, 7:22215 (DOE/CS/40234—T2) 


Remote measurement of low silicon concentration in structural 
components of nuclear reactors using a laser based 
technique, 7:21858 

Corrosion Resistance 

Sandia HLW canister/overpack studies applicable for a salt 

repository, 7:21072 (SAND—81-1585) 


Developments in strong, ductile duplex ferritic-martensitic 
steels, 7:22457 
Embrittlement 
Regulatory aspects of radiation embrittlement of reactor vessel 
steels, 7:21919 (IWGRRPC—79/3) 
Fracture Properties 
Possibility of using small size specimens for toughness 
evaluation of pressure vessel steels in surveillance 
programmes, 7:21923 (IWGRRPC—79/3) 
Neutron 
Comparison of calculations with neutron dosimetry 
measurements performed at the Oak Ridge Poolside Facility, 
7:21944 (CONF-811103—56) 
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Physical Radiation Effects 

Effect of residual elements and nickel on the sensitivity to 
irradiation embrittlement of SA508 Cl 3 pressure vessel steel 
and weld, 7:21808 (IWGRRPC—79/3) 

Possibility of using small size specimens for toughness 
evaluation of pressure vessel steels in surveillance 
programmes, 7:21923 (IWGRRPC—79/3) 

Regulatory aspects of radiation embrittlement of reactor vessel 
steels, 7:21919 TIWGRRPC—79/3) 

Size effect in radiation damage, 7:21922 (IWGRRPC—79/3) 

Tensile Properties 
Developments in strong, ductile duplex ferritic-martensitic 
steels, 7:22457 
STELLARATORS 
See also JIPP STELLARATOR 
TORSATRON STELLARATOR 
URAGAN STELLARATOR 
Plasma Macroinstabilities 
MHD stability calculation for stellarators, 7:23995 
STEROLS 


See also BILE ACIDS 
CHOLESTEROL 


Crystal Structure 
Positron annihilation in a series of cholestanol esters, 7:22582 
STILBESTROL 
Radiosensitivity Effects 
Synergistic interactions of various doses of diethylstilbestrol 
and x irradiation on mammary neoplasia in female ACI rats, 
7:23409 
STIRLING ENGINES 
Design 
Design study of a kinematic Stirling engine for dispered solar 
electric power systems. Final report, 1979 - 1980, 7:21323 
(NASA-CR—159588) 
STOCKPILES 
Sampling 
Sample preselection process designed to enhance early 
planning information (Sampling program for evaluating 
nuclear weapon stockpiles), 7:23063 (SAND—81-1200) 


See INVENTORIES 
STOKERS 
Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 7:21272 
STORAGE RINGS 


See also CERN CESAR 
ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
SPEAR 


VEPP-4 
Free Electron Lasers 
Relationship of FEL physics to accelerator physics, 7:22831 
(SLAC-PUB—2788) 
Polarized Beams 
Polarization of a stored electron beam, 7:22940 (SLAC-PUB— 
2781) 
Radiation Sources 
Polarization of a stored electron beam, 7:22940 (SLAC-PUB— 
2781) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVER 
See AGRICULTURAL WASTES 
STOVES 


Home use of wood: wood stove testing methods and some 
preliminary experimental results, 7:21179 (CONF-7805229—) 


Status of woodstove technology commercialization in the 
United States, 7:21239 
Manufacturing 
Status of woodstove technology commercialization in the 
United States, 7:21239 


Home use of wood: wood stove testing methods and some 
preliminary experimental results, 7:21179 (CONF-7805229—) 
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STRAIN GAGES 
Machine for materials testing in hydrogen, 7:23022 (INIS-SU— 
4) 
Acoustic Testing 
Calculation fundamentals for sensitive elements of acoustic 
transformers of deformation, 7:23021 (INIS-SU—4) 
STRAND BREAKS 


Repair 
Photochemistry of 5-bromouracil and 5-iodouracil in DNA, 
7:23425 
STRATEGIC PETROLEUM RESERVE 
Evaluation 
Status of Strategic Petroleum Reserve activities, September 
1981, 7:22098 (EMD—82-7) 
STRATOSPHERE 
Chemical 
Atmospheric trace gas measurements with a new clean air 
sampling system, 7:23108 
STRAW 
Energy production using straw and animal wastes as 
feedstocks: analysis of both the agricultural (humus) and 
socio-economic constraints involved, 7:21247 
Anaerobic Digestion 
Methane from agricultural waste and from energy crops, 
7:21265 
Combustion 
Development of furnace/heat exchanger systems in which 
chopped cereal straw is the fuel, 7:21272 
Use of gas scrubbers for heat extraction from straw furnaces, 
7:21273 
Pelletizing 
High temperature straw granulation, 7:21275 
STREAK PHOTOGRAPHY 
Soft x-ray streak camera (Engineering Materials), 7:24000 
(CAPE—2708) 
Photocathodes 
Photocathode development, 7:23059 (EGG—1183-1783) 
STREAMS 
See also RIVERS 
Water Quality 
Environmental control technology survey of selected US strip 
mining sites. Volume 2C: Eastern Kentucky. Water quality 
impacts and overburden chemistry of Eastern Kentucky 
study sites, 7:20788 (ANL/EMR—2-Vol.2C) 
Using artificial streams to evaluate perturbation effects on 
Aufwuchs structure and function, 7:23178 
STRENGTH FUNCTIONS 
Quasiparticle-Phonon Model 
Semimicroscopic calculations of neutron strength functions of 
spherical nuclei, 7:23874 (INIS-SU—40) 
Ss 


Cloning of chromosomal genes in Streptococcus pneumoniae, 
7:23272 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRONTIUM 
Activation Analysis 
Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 
Spectroscopy 


Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 

Solubility 

Solubility effects in waste glass-demineralized water systems, 

7:21064 (PNL-SA—9653) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
STRONTIUM 80 
Energy Levels 
Band structure in © Sr, 7:23819 (OUP—81-09) 
STRONTIUM 85 


Adsorption 
Sorption of radionuclides on a soil, 7:21049 (NIRS-M—31) 


STRONTIUM 86 TARGET 
Neutron Reactions 
Isomer ratio of the (n,2n) reaction and spin-dependence of 
level density for nuclei with N approximately 50, 7:23817 
(INIS-SU—40) 
STRONTIUM 90 
Diffusion 
Migration of radionuclides through vadose zone and saturated 
zone, 7:21050 (NIRS-M—31) 
Environmental Transport 
Behaviour of Sr in soil fresh water, 7:23153 (NIRS-M—31) 
Mathematical simulation of sediment and radionuclide 
transport in the Clinch River, Tennessee, 7:23210 
Quarterly Sr deposition at world land sites: Appendix A, 
7:23124 (EML—395-App.) 


Leaching of radionuclides from waste composites, 7:21079 
(NIRS-M—31) 
Monitoring 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Radiation Monitoring 
Radiostrontium in milk and tap water: Appendix D, 7:23149 
(EML—395-App.) 
Strontium-90 in human bone: 1980 results for New York City 
and San Francisco, 7:23147 (EML—395) 
Worldwide deposition of Sr through 1980, 7:23122 (EML— 
395) 
Radiochemical Analysis 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 


Concentration 
Pollution of animal products by radioactive substances, 7:23156 
(NIRS-M—31) 
Radioactive contamination of the NEA dumping sites, 7:23207 
Strontium-90 in the diet: results through 1980, 7:23146 (EML— 
395) 
Radionuclide Kinetics 
Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 
Radionuclide Migration 
Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 
STRONTIUM FLUORIDES 
Voids 
Estimation of void size by positron annihilation technique, 
7:22593 
STTFUA 
Meetings 
Proceedings of annual meeting: technical sessions, 7:21327 
(SERI—9020/12) 
STUDS 
See FASTENERS 
STUDSVIK R-2 REACTOR 
See R-2 REACTOR 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-3 GROUPS 


Symmetry Breaking 
Evidence for SU(3) (flavor) symmetry of the vacuum (<anti 
ss> a < anti dd>), 7:23786 (NUB—2475) 
SU-5 GROUPS 
Cosmology 
Cosmological implications of Grand Unified Theories, 7:23570 
SU-7 GROUPS 
CP Invariance 
Simultaneous solution of strong CP and flavor problems, 
7:23767 
SUBBITUMINOUS COAL 
Chemical Analysis 
Characterization of Wyoming subbituminous coals and 
liquefaction products by Fourier transform infrared 
spectrometry. Final report, May 1980-May 1981, 7:20672 
(EPRI-AP—2115) 





Effect of selected catalysts on hydropyrolysis of Utah 
bituminous and Montana Rosebud coals, 7:20696 


Pyrolysis 
Effect of selected catalysts on hydropyrolysis of Utah 
bituminous and Montana Rosebud coals, 7:20696 
SUBSTRATES 
Adhesion 
Measurement of thick film adhesion by an impact separation 
technique, 7:22505 
Work of adhesion measurements by a periodic cracking 
technique, 7:22504 
SUCCINIC ACID 
Crystal Defects 
Positron annihilation studies of defects in molecular crystals. 
Camphene and succinonitrile, 7:22588 
SUGAR CANE 
Production 
Food-fuel conflicts: the Brazil case, 7:21169 (CONF-810130— 
2) 
SUGARS 
See SACCHARIDES 
SULFATES 
Ecological Concentration 
Oxidant measurements in western power plant plumes. Volume 
II: data, 7:21754 (EPRI-EA—421-Vol.2) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Quantitative Chemical Analysis 
Sulfur and nitrogen compounds in urban aerosols, 7:23110 
SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
Infrared Spectra 
Infrared spectra of some sulfides and their analogs of binary 
composition in the long-wave region, 7:22640 (NASA-TM— 
75901) 
SULFONATES 
Toxicity 
Sublethal metabolic responses of the hermatypic coral 
Madracis decactis exposed to drilling mud enriched with 
ferrochrome lignosulfonate, 7:23450 (PB—81-231623) 


SULFUR 
Emission Spectroscopy 
Combustion diagnostics by tunable atomic line molecular 
spectroscopy, 7:22768 (LBL—11990) 
Environmental 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
Neutron Reactions 
Total cross section and cross sections of scattering and capture 
of neutrons by sulfur in the 4-0.024 eV energy range, 7:23904 
(INIS-SU—44) 
Toxicity 
Influence of chronic air pollution on mineral cycling in forests, 
7:23112 
SULFUR 35 
Hot Atom Chemistry 
Determination of chemical states of sulphur 35 obtained from 
the **Cl (n, p)**S, 7:22753 (IPEN-DT—07) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR DIOXIDE 
Air Pollution Control 
Exploratory and basic fluidized-bed combustion studies. 
Annual report, October 1979-September 1980, 7:22879 
(ANL/CEN/FE—80-17) 
Biological Effects 
Effects of SO. on components of leaf resistance to gas 
exchange, 7:23500 
Reactions 


Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 

Emission 
Sulfur dioxide emissions, 7:23081 (EKONO—156) 
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Environmental Effects 
Sulfur dioxide emissions, 7:23081 (EKONO—156) 
Environmental Transport 
Sulfur dioxide emissions, 7:23081 (EKONO—156) 
Fluorescence 
Fluorometric determination of atmospheric sulfur dioxide 
without tetrachloromercurate(II), 7:22635 
Health Hazards 
Sulfur dioxide emissions, 7:23081 (EKONO—156) 
Monitoring 
Fluorometric determination of atmospheric sulfur dioxide 
without tetrachloromercurate(II), 7:22635 


Role of carbonaceous surfaces catalyzing the NO-reduction by 
ammonia, 7:22674 
Some considerations on the catalytic conversion of gaseous 
pollutants on carbonaceous particulates, 7:20900 (EPRI-CS— 
2145-SR) 
Toxicity 
Air pollution: a 20th century allogenic influence on forest 
ecosystems, 7:23482 
Primary productivity, sulfur dioxide, and the forest ecosystem: 
an overview of a case study, 7:23171 
Sensitivity of lichens to air pollution with an emphasis on 
oxidant air pollutants, 7:23485 
SULFUR FLUORIDES 
Chemical Reaction Kinetics 
Thermochemistry and kinetics of gas phase reactions, 7:22679 
Dielectric Properties 
Ternary gas mixtures for high-voltage industrial insulation, 
7:21761 (CONF-8110129—1) 
Monitoring 
Project AIRSTREAM: trace gases in the stratosphere, 7:23082 
(EML—395) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS 
Ton-Atom Collisions 
Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
SULFUR OXIDES 
Air Pollution Abatement 
Performance of a diesel engine operating on raw coal-diesel 
fuel slurries, 7:22247 
Effects 
Air pollution effects on plants. 1974-February 1981 (citations 
from the American Petroleum Institute data base). Report 
for 1974-Feb 81, 7:23451 (PB—81-807406) 
Chemical Reaction Kinetics 
Role of free radicals in atmospheric chemistry, 7:22680 
Emission Spectra 
Spectra of the 1o-0; transition of sulfur monoxide in interstellar 
clouds, 7:23601 
SULFURIC ACID 
Corrosive Effects 
Low level economizers, 7:21705 (EPRI-CS—2180) 
ition 
Solar thermochemical water splitting, 7:21395 (SERI— 
9020/12) 
Solar Heating 
Solar thermochemical water splitting, 7:21395 (SERI— 
9020/12) 
Thermochemical Processes 
Solar thermochemical water splitting, 7:21395 (SERI— 
9020/12) 
SUN 
Fields 
Observations of velocity and magnetic fields assoiated with 
emerging magnetic flux, 7:23618 
Sun’s magnetic field, 7:23615 
Spectra 
Scattering polarisation in solar resonance lines, 7:23619 
SUNSPOTS 
Forecasting 
Sunspots: power spectra and a forecast. Interim report, 7:23553 
(AD-A—093885) 
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Use of abnormal quiet days in Sq(H) for predicting the 
magnitude of sunspot maximum at the time of preceding 
sunspot minimum, 7:23672 

SUPERCONDUCTING CABLES 

Metallurgical aspects of interstrand resistance, 7:22784 (BNL— 
30435) 

SUPERCONDUCTING COMPOSITES 
Magnetic Properties 

Magnetic properties of multifilamentary NbsSn composites, 

7:22811 
SUPERCONDUCTING DEVICES 


See also SUPERCONDUCTING FILMS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING WIRES 


Fabrication 
Method for etching thin films of niobium and niobium- 
containing compounds for preparing superconductive 
circuits (Patent), 7:22803 
Welding 
Ferritic weldment of grain-refined ferritic steels for cryogenic 
use, 7:22796 (LBL—13017) 
SUPERCONDUCTING FILMS 
Charge Density 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Electron-Phonon Coupling 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 


Etching 
Method for etching thin films of niobium and niobium- 
containing compounds for preparing superconductive 
circuits (Patent), 7:22803 
Proximity Effect 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
SUPERCONDUCTING JUNCTIONS 
Charge Density 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Electron-Phonon Coupling 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
Proximity Effect 
Influence of electron-phonon coupling on superconducting 
contacts and the properties of superconductor-semimetal (or 
semiconductor) systems, 7:23936 
SUPERCONDUCTING MAGNETS 
Design 
General atomic He II program, 7:24008 (GA-A—16539) 
Electric Cables 
Effect of coolant loss on current leads for superconducting 
magnets, 7:22801 
Power Supplies 
Power supply subsystem for MHD generator superconducting 
magnet, baseline power supply designs and costs, 7:22136 
(DOE/ET/10813—T1) 
Stability 
Stability characteristics of epoxy-impregnated superconducting 
magnets. Research and development report, 7:22779 (AD- 
A—102419/9) 
SUPERCONDUCTING WIRES 
Fabrication 
Development studies on powder processed Nb;Al 
superconducting wire, 7:22795 (LBL—13013) 
SUPERCONDUCTORS 
Ton Impiantation 
Effect of ion implantation on the properties of 
superconductors, 7:22317 (INIS-SU—61) 
Transition Temperature 
Concentration dependence of the transition temperature of 
many-band superconductors having singularities on the 
Fermi surface, 7:23935 (INIS-SU—61) 


SUPERCRITICAL GAS EXTRACTION 
Chemical Reactors 
Supercritical fluids for reaction and extraction of coal and 
heavy oils. First quarterly progress report, September 1, 
1981-November 30, 1981, 7:20667 (DOE/PC/40800—1) 


Automated supernova search, 7:23558 (LA-UR—81-2969) 
Electron-Positron Interactions 
Neutrinos from electron-positron pair annihilation in 
supernovae, 7:23587 
Helium Burning 
Nucleosynthesis of neutron-rich heavy nuclei during explosive 
helium burning in massive stars, 7:23568 
Neutrinos 
Neutrinos from electron-positron pair annihilation in 
supernovae, 7:23587 
SUPERPHOSPHATES 
Soil Chemistry 
Effect of Araxa rockphosphate and simple superphosphate on 
some physico-chemical properties and on the available 
residual P of an oxic Paleudalf, 7:23132 (INIS-mf—6667) 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE AIR 


See also AIR 
EARTH ATMOSPHERE 


Radiation Monitoring 
Industrial safety and applied health physics. Annual report for 
1980, 7:23514 (ORNL—5821) 
Project AIRSTREAM: radioactivity in the lower stratosphere, 
7:23123 (EML—395) 
Radioactivity 
Measurements of fission product concentrations in surface air 
at Bombay, India, during the period 1975-1981, 7:23121 
(EML—395) 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 
Bib 


liographies 
Mining R & D project entry listing, 7:20803 (MTCH—08283) 
Environmental 
Coal development in rural America: the resources at risk. 
Rural development research report, 7:20793 (PB—81-243313) 
Noise Pollution 
The noise exposure of operators of mobile machines in U.S. 
surface coal mines, 1979. Information circular, 7:20836 (PB— 
81-234510) 
Slope Stability 
Analysis of the stability of a highwall in an open-cut strip coal 
mine. Report No. 30, 7:20805 (NP—2010275) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
RIVERS 
STREAMS 
WATER RESERVOIRS 
Advection 
Summertime advection of low salinity surface waters into 
Onslow Bay, 7:23182 
Quantitative Chemical Analysis 
Polyaromatic hydrocarbons in aerosols over Lake Michigan, 
fluxes to the lake, 7:23111 
Radiation Monitoring 
Industrial safety and applied health physics. Annual report for 
1980, 7:23514 (ORNL—5821) 


Polyaromatic hydrocarbons in aerosols over Lake Michigan, 
fluxes to the lake, 7:23111 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
Acoustic Emission Testing 


Acoustic mi for surface characterization, 7:23028 
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Reduction of aerod drag. Interim scientific report 1 Apr 
80-31 Mar 81, 7:21097 (AD-A—102064/3) 
Irradiation 
Reduction of aerodynamic drag. Interim scientific report 1 Apr 
80-31 Mar 81, 7:21097 (AD-A—102064/3) 
Radiation Flux 
Radiation regime of inclined surfaces, 7:21153 
SURFACTANTS 
Study of micelle formation in reversed micellar systems by 
positron annihilation techniques, 7:22728 


Adsorption of dispersants from nonaqueous solutions, 7:23932 
Liquid fossil fuel technology. y technical progress 
report, April-June 1981, 7:20847 (DOE/BETC/QPR—81/2) 
Evaluations 


Comparative 
Evaluation of oil spill dispersant testing requirements, 7:23186 
(CONF-8011114—) 
Research into the limitations, and application techniques of oil 
spill dispersants, 7:23187 (CONF-8011114—) 
Effects 


En 
Fate and effects of dispersant-treated compared with untreated 
crude oil, with i reference to sheltered intertidal 
sediments, 7:23192 (CONF-8011114—) 
Performance Testing 
Requirements for the meaningful laboratory testing of 
dispersant performance, 7:23189 (CONF-8011114—) 
Toxicity : 
of oil dispersants: what kind of toxicity data do we 
need, 7:23194 (CONF-8011114—) 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-2 REACTOR 
Fuel Management 
Extended fuel-burnup demonstration program . First technical 
progress report, June 1979-December 1980, 7:21826 
(WCAP—9883) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SV 40 VIRUS 
See SIMIAN VIRUS 
SWEDEN 
Energy Analysis 
Long-term energy options for Sweden. The IEA model and 
some simulation results, 7:22080 (DFE—36) 
Energy Models 
Long-term energy options for Sweden. The IEA model and 
some simulation results, 7:22080 (DFE—36) 
Energy Supplies 
Long-term energy options for Sweden. The IEA model and 
some simulation results, 7:22080 (DFE—36) 
Feasibility Studies 
Study of the economics of introducing gas as an energy 
carrier, 7:22051 (NE/TO—81/6) 
Geothermal Energy 
Geothermal energy. Results, state-of-the-art, and potentials, 
7:21550 (NE—1980-7) 
Land Use 
Estimates of potential areas in Sweden for short rotation 
forestry. Part 1. Agricultural ground, 7:21222 (SHS-IFSY- 
RU—78) 
Natural Gas Distribution Systems 
Study of the economics of introducing gas as an energy 
carrier, 7:22051 (NE/TO—81/6) 
SWEDISH REACTOR R-2 
See R-2 REACTOR 
SWITCHES 
See also SEMICONDUCTOR SWITCHES 
Design 
Acceleration switch (Patent), 7:22197 


GCFR Type Reactors 
Swiss contribution to the FBR development, 7:21883 
(IWGFR—37/2) 
LMFBR Type Reactors 
Swiss contribution to the FBR development, 7:21883 
(IWGFR—37/2) 
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SYMPOSIA 
See MEETINGS 
SYNCHRONOUS CULTURES 
Sensitivity 
Photoinactivation of Chinese hamster cells by 
hematoporphyrin derivative and red light, 7:23494 
SYNCHROTRON RADIATION 
Beam Transport 
Grazing incidence optics for synchrotron radiation X-ray 
beamlines, 7:22933 
Quantum Mechanics 
Polarization of a stored electron beam, 7:22940 (SLAC-PUB— 
2781) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
KEK SYNCHROTRON 
NSLS 
SATURNE 
Mirrors 
Silicon carbide mirrors for high power applications, 7:22535 
(BNL—30341) 
SYNROC 
See SYNTHETIC ROCKS 
SYNROC PROCESS 
Microspheres 
Thermal analysis of SYNROC gel microspheres, 7:21060 
(ORNL/TM—7930) 
SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
SYNTHETIC PETROLEUM 
Denitrification 
Crossed-reaction networks in the catalytic 
hydrodenitrogenation of synthetic liquid fuels. Quarterly 
report, August 1, 1981-October 31, 1981, 7:21118 
(DOE/PC/30075—7) 
Economics 
Fuel economy and synfuels: a comparison of strategies for 
maintaining automotive mobility, 7:22283 
Fuel Additives 
Effects of flow improver additives on distillate fuels from oil 
shale, 7:20942 
Performance 
Fuel economy and synfuels: a comparison of strategies for 
maintaining automotive mobility, 7:22283 
Production 
Fuel economy and synfuels: a comparison of strategies for 
maintaining automotive mobility, 7:22283 
Tumor Promoters 
Testing for tumor promoters in Euphorbia lathyris: Analysis of 
possible health hazards, 7:23452 
SYNTHETIC FUELS CORPORATION 
Demonstration Programs 
Synthetic Fuels Corporation's management of demonstration 
projects would be limited, 7:20839 (EMD—81-116) 
SYNTHETIC FUELS INDUSTRY 
Economic Analysis 
Gas from coal: market prospects and problems, 7:20831 
Environmental Impacts 
Life sciences research in synthetic fuels at Oak Ridge National 
Laboratory, 7:23440 (CONF-811103—57) 
Fuel Supplies 
Coal handling technology for the synthetic fuels industry, 
7:20817 
Health Hazards 
Health and safety issues of alternate energy systems, 7:23214 
(CONF-8110117—1) 
SYNTHETIC FUELS REFINERIES 
Computerized Simulation 
Regional refining models for transportation fuels from shale oil 
and coal syncrudes, 7:20933 
Production 
Regional refining models for transportation fuels from shale oil 
and coal syncrudes, 7:20933 
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SYNTHETIC LUBRICANTS 


Synthetic industrial lubricants. New means of solving 
problems, 7:22529 
SYNTHETIC PETROLEUM 
Combustion Products 
Test report on the combustion of PERC and LBL wood oils. 
Final report, 7:21120 (DOE/PETC/TR—82/3) 
Combustion Properties 
Test report on the combustion of PERC and LBL wood oils. 
Final report, 7:21120 (DOE/PETC/TR—82/3) 
SYNTHETIC ROCKS 
Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 


T MATRIX 
See S MATRIX 
TADPOLES 
See LARVAE 
TAGGED PHOTON METHOD 
Tagged photons: an analysis of the bremsstrahlung differential 
cross section in the of interest for a tagged photon 
system, 7:23797 (PB—81-227837) 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS 


Costs and financial risks of certain liquefied natural gas import 
projects to US taxpayers and gas consumers, 7:20909 
(EMD—82-12) 


Puget Sound tanker size optimization. Final report Aug 80-Jun 


81, 7:20877 (AD-A—102496/7) 
Water Pollution Control 
Reducing tankbarge pollution. Final report, 7:20876 (AD-A— 
102118/7) 
TANTALUM 
Actvation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Charged-Particle Transport 
Ionization energy losses of positron and electrons, 7:23891 
(INIS-mf—6819) 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
Physical Radiation Effects 
Positron annihilation in electron irradiated refractory metals, 
7:22432 
Vacancies 
Supercell calculations of positron trapping and annihilation at 
vacancies in simple and transition metals, 7:22404 
TANTALUM 180 
Nucleosynthesis 
Nucleosynthesis of odd-odd nuclei, 7:23584 
TANTALUM 181 TARGET 
Neutron Reactions 
Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 
Fluctuations of the reduced partial widths averaged 
over the resonances, 7:23815 (INIS-SU—40) 
TANTALUM 182 
Level Widths 
Fluctuations of the reduced partial widths averaged 
over the resonances, 7:23815 (INIS-SU—40) 
TANTALUM ALLOYS 
Chemical Composition 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 


TARGETS 
Pyrolysis 


Diffusion 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 
TANTALUM COMPOUNDS 
Chemical Properties 
Physical and chemical standards of superconduction properties 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 


Properties 
Physical and chemical standards of superconduction 
of intercalation compounds. Final report, 7:22533 (BMFT- 
FB-T—80-105) 
TAR 


See also BITUMENS 
COAL TAR 


Coking 
Condensation rate of tars and pitches as a method to 
characterize the coking-behaviour, 7:20711 


Method and apparatus for effectively eliminating tar-forming 
fractions and light oils from gases produced by coal 
gasification (US patent), 7:20685 

TAR SANDS 
See OIL SANDS 
TARGETS 


See also ALUMINIUM 27 TARGET 
AMERICIUM 241 TARGET 
AMERICIUM 243 TARGET 
ANTIMONY 121 TARGET 
ARSENIC 75 TARGET 
BERYLLIUM 9 TARGET 
BISMUTH 209 TARGET 
BORON 10 TARGET 
BROMINE 79 TARGET 
BROMINE 81 TARGET 
CALCIUM 40 TARGET 
CALCIUM 48 TARGET 
CALIFORNIUM 252 TARGET 
CARBON 12 TARGET 
COBALT 59 TARGET 
COPPER 63 TARGET 
COPPER 65 TARGET 
CURIUM 244 TARGET 
CURIUM 245 TARGET 
CURIUM 247 TARGET 
DEUTERIUM TARGET 
ELECTRON BEAM TARGETS 
FLUORINE 19 TARGET 
GADOLINIUM 154 TARGET 
GADOLINIUM 156 TARGET 
GOLD 197 TARGET 
HELIUM 3 TARGET 
HELIUM 4 TARGET 
HYDROGEN | TARGET 
INDIUM 115 TARGET 
IODINE 127 TARGET 
ION BEAM TARGETS 
IRON 54 TARGET 
IRON 58 TARGET 
LASER TARGETS 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
MAGNESIUM 24 TARGET 
MANGANESE 55 TARGET 
MOLYBDENUM 92 TARGET 
NEODYMIUM 143 TARGET 
NEPTUNIUM 237 TARGET 
NICKEL 58 TARGET 
NICKEL 60 TARGET 
NICKEL 64 TARGET 
NIOBIUM 93 TARGET 
NIOBIUM 94 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
PHOSPHORUS 31 TARGET 
PLUTONIUM 239 TARGET 
PLUTONIUM 240 TARGET 
PLUTONIUM 241 TARGET 
PLUTONIUM 242 TARGET 
SAMARIUM 147 TARGET 
SAMARIUM 149 TARGET 
SAMARIUM 150 TARGET 
SCANDIUM 45 TARGET 
SELENIUM 74 TARGET 
SILICON 28 TARGET 
SILICON 30 TARGET 
STRONTIUM 8 TARGET 
TANTALUM 181 TARGET 
THORIUM 232 TARGET 
THULIUM 169 TARGET 
TIN 120 TARGET 





TITANIUM 46 TARGET 
TITANIUM 47 TARGET 
TITANIUM 48 TARGET 
TRITIUM TARGET 
URANIUM 233 TARGET 
URANIUM 234 TARGET 
URANIUM 235 TARGET 
URANIUM 236 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
ZINC 68 TARGET 
ZIRCONIUM 90 TARGET 


Neutron Reactions 
Determination of chemical states of sulphur 35 obtained from 
the **Ci (n, p)**S, 7:22753 (IPEN-DT—07) 
TARTARIC ACID 
Crystal Structure 
Robust/resistant technique for crystal-structure refinement, 
7:22689 (PNL-SA—9768) 
TAU NEUTRINOS 
Oscillations 


Upper limits to v/sub /-v/sub tau/ oscillation and v/sub p/- 
tau coupling, 7:23746 
TAX CREDITS 
See FINANCIAL INCENTIVES 
TBP 
(Tributyl phosphate.) 
Recovery 
Recovery of acid-degraded tributyl phosphate by solvent 
extraction, 7:21005 (CONF-811108—10) 
Solvent Extraction 
Recovery of acid-degraded tributyl phosphate by solvent 
extraction, 7:21005 (CONF-811108—10) 


Separations chemistry, 7:22656 (ORNL—5817) 
TECHNETIUM 95 


Accumulation 
Experimental studies on the bioavailability of technetium in 
selected marine organisms, 7:23208 
Biological Half-Life 
Experimental studies on the bioavailability of technetium in 
selected marine organisms, 7:23208 
Radioecological Concentration 
Experimental studies on the bioavailability of technetium in 
selected marine organisms, 7:23208 
Radionuclide Kinetics 
Experimental studies on the bioavailability of technetium in 
selected marine organisms, 7:23208 
TECHNETIUM 99 
Removal 
Control of technetium at the Portsmouth Gaseous Diffusion 
Plant, 7:21041 (GAT—2010) 


Archaeological Specimens 
Sources of some secondarily worked obsidian artifacts from 
Tikal, Guatemala, 7:23540 (LBL—11990) 
TELESCOPES 
Automation 
Automated supernova search, 7:23558 (LA-UR—81-2969) 
TELLURIDES 
Infrared Spectra 
Infrared spectra of some sulfides and their analogs of binary 
composition in the long-wave region, 7:22640 (NASA-TM— 
75901) 
TELLURIUM 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE COEFFICIENT 
Accuracy 
Temperature effects in thermal reactor analysis (PWR; BWR), 
7:21783 (EPRI-NP—1098) 
TEMPERATURE DISTRIBUTION 
Mapping 


Role of Gulf Stream frontal eddies in fi ph 
patches on the outer southeastern shelf, 7:23551 
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TENNESSEE 
Oil Shale Deposits 
shale of the eastern Highland Rim, Tennessee, 
and methods of sampling, 7:20927 (NP—2901882) 
Petroleum Geology 
Geologic structure and hydrocarbon potential along the 
Saltville and Pulaski Thrusts in Southwestern Virginia and 
Northeastern Tennessee: Part A, Part B, Part C. Publication 
23, 7:20841 (NP—2901887) 
TENNESSEE VALLEY AUTHORITY 


Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 
Load Management 
Desirable load following characteristics for nuclear power 
plants on the TVA system, 7:21792 (IWGFPT—S) 


TVA’'s coal-procurement practices: more-effective management 
needed, 7:20825 (EMD—81-65) 
Research Programs 
Tennessee Valley Authority's atmospheric fluidized bed 
combustion projects, 7:21747 
TENNESSEE VALLEY REGION 
Industrial Plants 
Technical assessment of cogeneration potential in TVA, 
7:22057 (EPRI-EA—2084) 
Wind Power 
Wind energy resource atlas. Volume II. TVA power service 
area, 7:21670 (TVA/OP/ECR—81/71-Vol.2) 
Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21655 (TVA/OP/ECR—81/71-Vol.1) 
Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21656 (TVA/OP/ECR—81/71-Vol.3) 
Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21657 (TVA/OP/ECR—81/71-Vol.4) 
TERATOGEN SCREENING 
Evaluation 
Embryo culture in teratological surveillance and serum 
proteins in development. Progress report, 1980-1981, 7:23446 
(DOE/EV/03139—T1) 
TERBIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
TERBIUM ALLOYS 
Magnetostriction 
Magnetostrictive properties of rare earth-iron laves phase 
materials prepared by powder metallurgy techniques, 
7:22370 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 


Systems 
Control of hydrocarbon emissions from gasoline loading by 
refrigeration systems. Final report Dec 80-Apr 81, 7:20890 
(PB—81-240335) 


Costs and financial risks of certain liquefied natural gas import 
projects to US taxpayers and gas consumers, 7:20909 
(EMD—82-12) 


General Order No. 112-D. Rules governing design, 
construction, testing, maintenance and operation of utility 
gas gathering, transmission and distribution piping systems, 
7:20914 (NP—2901892) 

TERNARY ALLOY SYSTEMS 
Hyperfine Structure 

Effects of magnetic atoms of the properties of ternary 

superconductors, 7:22348 


Effects of magnetic atoms of the properties of ternary 
superconductors, 7:22348 


See also CAMPHENE 
Metabolism 
Bark beetle pheromones: evidence for physiological synthesis 
mechanisms and their ecological implications, 7:23244 
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TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 
Se ee ee ae 
ecosystems, 7:234 
Biological Models 
Photochemical oxidant impact on Mediterranean and 
forest ecosystems: real and potential effects, 7:23480 
Primary productivity, sulfur dioxide, and the forest ecosystem: 
an overview of a case study, 7:23171 
Radionuclide Migration 
Cycling and land resources management, 7:23161 (SRO—819- 
12) 
Radioecology of the actinide elements, 7:23162 (SRO—819-12) 
TEST FACILITIES 


See also ADVANCED COMPONENTS TEST FACILITY 
CENTRAL RECEIVER TEST FACILITY 
WHITE SANDS SOLAR FACILITY 


Data Acquisition Systems 

Advanced stripline sampler development, 7:23058 (EGG— 
1183-1783) 

Hybrid microelectronics, 7:23057 (EGG—1183-1783) 

Research and development: FY 1981 final report, 7:23056 
(EGG—1183-1783) 


and construction of the 5kWth NMSU solar furnace, 
7:21335 (SERI—9020/12) 
Sandia Aircraft Crashfire Facility, 7:22863 (SAND—81-2577C) 
TFTR neutral-beam test facility, 7:24062 (PPPL—1850) 


Operation 
Sandia Aircraft Crashfire Facility, 7:22863 (SAND—81-2577C) 
Performance 
Performance characteristics of NBSTF, the prototype neutral- 
beamline for TFTR, 7:24051 (LBL—13506) 
Streak Photography 
Photocathode development, 7:23059 (EGG—1183-1783) 
Streak tube development, 7:23060 (EGG—1183-1783) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 


Pyrolysis 
Hydrogen transfer catalysis in hydrocarbon pyrolysis, 7:22721 
ILAMINE 


See PUTRESCINE 
TEXACO GASIFICATION PROCESS 
Coal gasification for stationary aiaaiiee applications, 
7:20639 (CONF-811220—1) 
TEXAS 
Geochemical Surveys 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak q es, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 


Lineaments perceived on landsat imagery of central Texas: 
applications to geothermal resource assessment, 7:21539 
(DOE/ID/12079—39) 

Resources 


Lineaments perceived on landsat imagery of central Texas: 
applications to resource assessment, 7:21539 
(DOE/ID/ — 


Geothermal W 
Utility coined plans - Texas and Louisiana, 7:21578 (EPRI- 
AP—2098) 


Surveys 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 


Magnetic Surveys 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 


Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 
Radiometric Surveys 
Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 
TEXT EDITORS 
Praxis text I/O : an overview of the Praxis routines to 
handle Text I/O, 7:24125 (UCID—19264) 
TEXTILE INDUSTRY 
Cogeneration 


Industrial Cogeneration Optimization Program: a summary of 

two studies, 7:22216 (DOE/TIC—11604) 

Energy Conservation 

Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 


Programs 
Future raw materials and energy 
agenda, 7:22211 (BNL—51382) 
Solar Process Heat 
Georgia solar industrial process heat project, 7:21452 
Total Energy Systems 
Shenandoah Solar Total Energy Project, 7:21351 
TFTR REACTORS 
Neutral Beam Sources 
Beam-induced pressure variations in a TFTR neutral-beam 
injector, 7:24057 (LBL—13597) 
Performance characteristics of NBSTF, the prototype neutral- 
beamline for TFTR, 7:24051 (LBL—13506) 
Radioactivation 
Estimated neutron-activation data for TFTR, 7:24061 (PPPL— 
1847) 
Windows 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 
THALLIUM 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
THALLIUM 186 
Isomeric Transitions 
Evidence for predicted level crossings in mh/sub 9/2/xnu- 
tildei/sub 13/2/ bands in very neutron-deficient, doubly odd 
TI isotopes, 7:23838 
THALLIUM 188 
Isomeric Transitions 
Evidence for predicted level crossings in mh/sub 9/2/xnu- 
tildei/sub 13/2/ bands in very neutron-deficient, doubly odd 
Tl isotopes, 7:23838 
THALLIUM 190 
Isomeric Transitions 
Evidence for predicted level crossings in mh/sub 9/2/xnu- 
tildei/sub 13/2/ bands in very neutron-deficient, doubly odd 
TI] isotopes, 7:23838 
THALLIUM 201 
Biological Localization 
Thyroid uptake of * Thallium and its control by TSH, 7:23406 
THERMAL BATTERIES 


Battery Separators 
Lithium oxide in the Li(Si)/FeS, thermal battery system, 
7:22002 (SAND—81-1705) 
Performance 
Lithium oxide in the Li(Si)/FeS, thermal battery system, 
7:22002 (SAND—81-1705) 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Diffusion 
Thermal pollution mathematical model. Volume 7: User's 
manual for three-dimensional free-surface model. Final 
report, 7:23211 (NASA-CR—165623-VOL-7) 


use in industry: a research 





THERMAL ENERGY STORAGE EQUIPMENT 
Environmental impacts 


Environmental Impacts 
Environmental stress and assessment program, 7:23435 (SRO— 
819-12) 
THERMAL ENERGY STORAGE EQUIPMENT 
Comparative Evaluations 
Liquid sodium, molten salt, and air/rock storage for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
Computer Codes 
Development of a RELAP model for the Barstow thermal- 
storage subsystem, 7:21520 (SAND—81-1831) 
Simulation 


Development of a RELAP model for the Barstow thermal- 

storage subsystem, 7:21520 (SAND—81-1831) 
Containers 

Membrane-lined foundations for liquid thermal storage. Final 
report, May 1, 1978-December 31, 1979, 7:21995 
(DOE/ET/20111—1) 

Design 

Conceptual design and engineering studies of adiabatic 
compressed air energy storage (CAES) with thermal energy 
storage, 7:21745 (PNL—4115) 

Solar facilities design integration submitted of receiver 
subsystem fabrication (Engineering Materials) (Barstow solar 
pilot plant), 7:21368 (CAPE—2709) 

Feasibility Studies 

Construction and testing of an experimental large hot water 
storage, Phase A. Final report on the project ET 5200 A, 
7:21996 (NP—2900959) 

Performance Testing 
ime cycling test of a saltmelt heat store based on calcium 
chloride, 7:21999 (STU—79-6324) 

Solar-energy earth-storage system (SEESS) mini prototype 
testing program. Final report, February 15-August 15, 1980, 
7:21519 (DOE/SF/11121—T1) 


Sizing 
Solar heating design with a performance requirement, 7:21438 


Solar-energy earth-storage system (SEESS) mini prototype 
testing program. Final report, February 15-August 15, 1980, 
7:21519 (DOE/SF/11121—T1) 

Tanks 
Inexpensive site-assembled thermal storage tank, 7:21525 
Technology Assessment 

Overview of seasonal thermal energy storage in the United 

States, 7:21998 (PNL-SA—9831) 
Testing 
High temperature solar thermal storage (oil/rock, latent heat, 
pressurized water), 7:21522 (STTFUA—81/11) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL EQUILIBRIUM 
Physical Radiation Effects 

Positron annihilation in electron irradiated refractory metals, 

7:22432 
THERMAL INSULATION 
Bibliographies 

Thermal insulation for residential homes. 1964-June, 1981 
(citations from the NTIS Data Base). Report for 1964-Jun 
81, 7:22181 (PB—81-807455) 

Thermal insulation for buildings. 1970-June, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jun 

81, 7:22182 (PB—81-807463) 


Study of the degassing of many-layer thermal insulation of 
cryogenic vessels, 7:22790 (KFTI—80-37) 


Thermal insulation, 7:22160 (CONF-801120—1) 

THERMAL NEUTRONS 
Inelastic Scattering 
Pendellousung-effect in inelastic scattering of thermal neutrons 
by crystals, 7:23900 (INIS-SU—40) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 

THERMAL POLLUTION 

(Environmental temperature rise due to waste heat disposal) 
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Mathematical Models 
Thermal pollution mathematical model. Volume 7: User's 
manual for three-dimensional free-surface model. Final 
report, 7:23211 (NASA-CR—165623-VOL-7) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
WOOD-FUEL POWER PLANTS 
Environmental Impacts 
Thermal pollution mathematical model. Volume 7: User’s 
manual for three-dimensional free-surface model. Final 
report, 7:23211 (NASA-CR—165623-VOL-7) 


Constructional engineering in thermal power plants 1978, 
7:22862 (CONF-7809249—) 
THERMAL REACTORS 
See also CANDU TYPE REACTORS 
DAVIS BESSE-] REACTOR 
DODEWAARD REACTOR 
GINNA-1 REACTOR 
HARTLEPOOL REACTOR 
HEYSHAM-B REACTOR 
HINKLEY POINT-B REACTOR 
HUNTERSTON-A REACTOR 
IRT-2000 MOSCOW REACTOR 
MARIA REACTOR 
OKG-1 REACTOR 
OLDBURY-B REACTOR 
SURRY-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
TORNESS REACTOR 
WAGR REACTOR 
WWER TYPE REACTORS 
Fuel Assemblies 
Data processing for power reactor fuel cycle codes, 7:21902 
(EPRI-NP—1098) 
Fuel Cycle 
Comprehensive review of TND requirements for U and U-Pu 
fueled thermal and fast reactors, and their associated fuel 
cycles, 7:21906 (IAEA-TECDOC—232) 
Reactor Kinetics 
Cross sections and yields important for fission product 
absorption in thermal reactors, 7:21899 (EPRI-NP—1098) 
Data processing for power reactor fuel cycle codes, 7:21902 
(EPRI-NP—1098) 
Nuclear data for actinide production and depletion 
calculations, 7:21901 (EPRI-NP—1098) 
Status of fission-product data for absorption calculations, 
7:21900 (EPRI-NP—1098) 
Symposium proceedings: nuclear data problems for thermal 
reactor applications, 7:21898 (EPRI-NP—1098) 
Temperature dependent resonance integrals using resonance 
profiles, 7:21903 (EPRI-NP—1098) 
Thermal reactor benchmark calculations using resonance 
profiles, 7:21904 (EPRI-NP—1098) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Chemical Composition 
ae of trace element ratios and geothermometry in a 
vel geothermal-aquifer s-stem, 7:21641 
(DOE/ID/ 12079—39) 
Geochemistry 
Geochemistry of geopressured geothermal waters from the 
northern Gulf of Mexico basin, 7:21588 
Water information bulletin No. 30: geothermal investigations in 
Idaho, Part 11, 7:21569 (DOE/ID/12079—39) 
THERMIONIC CONVERTERS 
Microelectronics 
Application of microfabrication technology to thermionic 
energy conversion. Final report, 1 April 1979-31 March 
1981, 7:22145 (DOE/ET/15423—7) 
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THERMOCHEMICAL PROCESSES 


Catalysts 
Evaluation of candidate catalysts for an ammonia-based solar 
thermochemical receiver, 7:21366 
THERMODYNAMIC CYCLES 
Comparative Evaluations 
Design and performance of the next generation low heat rate 
pulverized coal power plant, 7:21702 (EPRI-CS—2180) 
Economic study of advanced steam conditions, 7:21699 (EPRI- 
CS—2180) 
Engineering assessment of an advanced pulverized coal power 
plant, 7:21700 (EPRI-CS—2180) 
THERMOELECTRIC GENERATORS 
Optimization 


Optimization of radioisotope thermoelectric generator, 7:22143 
(INIS-SU—52) 


Method for calculation of radioisotope thermoelectic generator 
with variable characteristics temperature radiatior, 7:22144 
(INIS-SU—S2) 

THERMONUCLEAR DEVICES 


See also LEVITRON DEVICES 
STELLARATORS 
TOKAMAK DEVICES 


Vacuum Pumps 
To the question of palladium diaphragms application in 
thermonuclear devices, 7:24043 (KFTI—80-37) 
THERMONUCLEAR EXPLOSIONS 
Detection 
Test of interim IBDA procedures. Report for March-May 
1954, 7:23044 (AD—361832) 
Fallout 
Gamma rate versus time, 7:23040 (AD—338330) 
Gamma Dosimetry 
Gamma radiation exposure. Report for March-May 1954, 
7:23138 (AD—341055) 


Photography 

Test of interim IBDA procedures. Report for March-May 

1954, 7:23044 (AD—361832) 
Radiation Hazards 

Gamma radiation exposure. Report for March-May 1954, 

7:23138 (AD—341055) 
THERMONUCLEAR REACTIONS 
Fusion Yield 

Deuterium-beam species measured by fusion reactions in the 

neutralizer, 7:24049 (LBL—13312) 
Ton Beams 

Emittance limitations in heavy ion fusion. Pt. 6. Optics of 

intense beams, 7:22934 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Tubes 

Heat flux capabilities of first-wall tube arrays for an 

experimental fusion reactor, 7:24077 
THERMONUCLEAR REACTOR MATERIALS 
Gamma Spectra 

Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with Experiment II, 
7:24060 (ORNL/TM—7927) 

Materials Testing 

Thermal fatigue testing of coatings for fusion reactor 

applications, 7:24075 
Neutron Spectra 

Calculation of neutron and gamma-ray energy spectra for 
fusion reactor shield design: comparison with Experiment II, 
7:24060 (ORNL/TM—7927) 

Physical Radiation Effects 

Defects and transmutations in reactor-irradiated copper, 
7:22297 (CONF-811145—2) 

Microstructural origins of yield strength changes in AISI 316 
during fission or fusion irradiation, 7:21870 (HEDL-SA— 
2518-FP) 

Research Programs 

Damage analysis and fundamental studies. Quarterly progress 

report, April-June 1981, 7:24006 (DOE/ER—0046/6) 
Thermal Fatigue 

Thermal fatigue testing of coatings for fusion reactor 

applications, 7:24075 


Activation Analysis 


THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 


See also DOUBLET REACTORS 
I-BEAM TYPE REACTORS 
JT-60 REACTORS 
LASER FUSION REACTORS 
TFTR REACTORS 
TOKAMAK TYPE REACTORS 


Cusped Geometries 

Introduction - the role of high-8 mirror-cusp space-plasma 

concept in a new fusion-reactor approach, 7:24086 
Radiation 

Simulation of plasma electromagnetic radiation effect on the 
first wall of a thermonuclear reactor by using a synchrotron 
radiation, 7:24044 (KFTI—80-48) 

Information Needs 

International pro; of atomic and molecular data for 

fusion, 7:23961 (IPPJ-AM—13) 
Maintenance 

Opportunistic replacement of fusion power system parts, 

7:24068 (UCRL—85894) 
Radiation 

Simulation of plasma electromagnetic radiation effect on the 
first wall of a thermonuclear reactor by using a synchrotron 
radiation, 7:24044 (KFTI—80-48) 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS 
Design 

Thermophotoelectric converter with radioisotope source of 

thermal radiation, 7:22151 (INIS-SU—52) 
Efficiency 
Thermophotoelectric converter with radioisotope source of 
thermal radiation, 7:22151 (INIS-SU—S52) 
THETA PINCH 
Plasma Heating 
Collision of high energy plasma streams, 7:23960 (IPPJ—438) 
THICKNESS GAGES 

Experience in development and application of X-ray 
fluorescence thickness gages for coatings on polymer films 
for chemical industry, 7:22966 (INIS-SU—S52) 

Functional dependences of the parameters of beta thickness 
gages for coatings taking into account beta backscattering 
filtration, 7:22967 (INIS-SU—S52) 

Methods for coating thickness control using X-ray fluorescence 
and beta scattering, 7:22965 (INIS-SU—52) 

Errors 

Analysis of errors of beta thickness gages when testing two- 
layer coatings on multi-layer products, 7:22963 (INIS-SU— 
52) 

THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THIOLS 
Chemical Reaction Kinetics 
Neutral thermochemistry from ionic reactions, 7:22716 


Angular resolved UPS and XPS spectra of benzenethiol 
adsorbed on Cu(111) at 300°K, 7:22685 (CONF-811113—43) 


Properties 
Neutral thermochemistry from ionic reactions, 7:22716 
THOREX PROCESS 
Chemical Analysis 
Process analysis in a THTR trial reprocessing plant, 7:21014 
(Juel-Conf—30) 
Flowsheets 
Purification of product flows of Th-U fuel element 
reprocessing of Np and Pu, 7:21013 (Juel-Conf—30) 
THORIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 





THORIUM 228 
Emission Spectroscopy 


Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Sorptive Properties : 
Electron-spectroscopy studies of clean thorium and uranium 
surfaces. Chemisorption and initial stages of reaction with 
On, CO, and COs, 7:22344 


Properties 

Electron-spectroscopy studies of clean thorium and uranium 
surfaces. Chemisorption and initial stages of reaction with 
O2, CO, and COs, 7:22344 

THORIUM 228 
Biological Half-Life 
-term retention of ***Th following accidental intake, 
7:23394 
Retention 

Long-term retention of *“*Th following accidental intake, 

7:23394 
THORIUM 232 
Radiation Monitoring 

State background-radiation levels: results of measurements 

taken during 1975-1979, 7:23159 (ORNL/TM—7343) 
THORIUM 232 TARGET 
Neutron Reactions 

Collection and evaluation of nuclear data of Th-232, 7:23859 
(KURRI-TR—184) 

INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 

THORIUM COMPLEXES 
Catalytic Effects 

Unusual carbon monoxide activation, reduction, and 
homologation reactions of 5f-element organometallics: the 
chemistry of carbene-like dihaptoacyls, 7:22701 

THORIUM CYCLE 

Where does the HTR-fuel cycle stand today. An introduction 

to the subject of the day, 7:21010 (Juel-Conf—30) 
Experimental Data 

Status and accuracy of experimental neutron data for the 
important isotopes relevant to the **Th - **°U fuel cycle in 
the thermal and resonance region, 7:21007 (IAEA- 
TECDOC—232) 

Status and accuracy of neutron data for the important isotopes 
relevant to the thorium-uranium fuel cycle in the fast energy 
region, 7:21008 (AEA-TECDOC—232) 

Neutron Reactions 

Status and accuracy of experimental neutron data for the 
important isotopes relevant to the ***Th - ***U fuel cycle in 
the thermal and resonance region, 7:21007 (IAEA- 
TECDOC—232) 

Status and accuracy of neutron data for the important isotopes 
relevant to the thorium-uranium fuel cycle in the fast energy 
region, 7:21008 (IAEA-TECDOC—232) 

Spent Fuels 
Problems in thorium reprocessing, 7:21012 (Juel-Conf—30) 
THORIUM ISOTOPES 
Geochemistry 

Geochemistry of plutonium and of uranium and thorium series 
nuclides in the Gulf of Mexico. Summary of progress, 
7:23203 (DOE/EV/03852—47) 

THORIUM OXIDES 


See also BASTNAESITE 
THOROTRAST 


Binding Energy 
Photoelectron spectroscopy of 4f, 5f and 2p orbital electrons 
and the thermochemistry of uranium oxides, 7:22758 
Emissivity 
Experimental investigations into the spectral reflectivities and 
emissivities of liquid UO., UC, ThO2 and Nd2Os, 7:22513 


Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

Entropy 

Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 
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Evaporation 
High-temperature vaporization behaviour of oxygen-deficient 
thoria, 7:22510 
Formation Free Energy 
High-temperature vaporization behaviour of oxygen-deficient 
thoria, 7:22510 
Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 


Fabrication of high-density homogeneous ThO/sub 2/-UO/sub 

2/ fuel pellets, 7:21000 
Reflectivity 

Experimental investigations into the spectral reflectivities and 

emissivities of liquid UO., UC, ThO2 and NdzOs, 7:22513 
Sol-Gel Process 

Method and plant for the production of fuel elements 

containing ***U, 7:20997 (Juel-Conf—30) 
Specific Heat 

Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

Sublimation Heat 

Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

Surface Coating 

Components for a HTR fuel coating plant after fuel 

refabrication, 7:20998 (Juel-Conf—30) 
Thermodynamic Activity 

Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

THOROTRAST 
Delayed Radiation Effects 

Case immunologically disturbed by thorotrast-induced 

hepatoma, 7:23412 
THREE MILE ISLAND-2 REACTOR 
Decontamination 
Greater commitment needed to solve continuing problems at 
Three Mile Island, 7:21960 (EMD—81-106) 
Public Relations 
Problems in science communication, 7:21828 (AECL—6958) 
Reactor Accidents 

Accident at Three Mile Island: the human dimensions (Book), 
7:21986 

Analysis of Three Mile Island-Unit 2 accident, 7:21970 (EPRI- 
NSAC—80-1) 

Community attitudes toward nuclear plants, 7:21987 

Greater commitment needed to solve continuing problems at 
Three Mile Island, 7:21960 (EMD—81-106) 

Indexed bibliography of TMI-2 documents in NSAC working 
file, 7:21971 (EPRI-NSAC—Bib.4) 

Response of the SPND measurement system to temperature 
during the Three Mile Island Unit 2 accident (Self-Powered 
Neutron Detector), 7:21973 (GEND—017) 

Status of the TMI-2 core: a review of damage assessments, 
7:21958 (CONF-810803—18) 

Reactor Cores 

Status of the TMI-2 core: a review of damage assessments, 

7:21958 (CONF-810803—18) 
Repair 

Greater commitment needed to solve continuing problems at 

Three Mile Island, 7:21960 (EMD—81-106) 
Social Impact 

Accident at Three Mile Island: the human dimensions (Book), 

7:21986 
Steam Generators 
Static strain analysis of TMI-2 OTSG tubes, 7:21800 (EPRI- 
NP—2146) 
THROAT 
See PHARYNX 
THROMBOCYTES 
See BLOOD PLATELETS 
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THROMBOPOIESIS 
Biological Recovery 
Comparison of the effectiveness of bone marrow and spleen 
stem cells for platelet repopulation in lethally irradiated 
mice, 7:23387 
THTR-300 REACTOR 
300 MWe Hamm-Uentrop nuclear power plant of HKG with 
thorium-cooled HTR in the VEW-Kraftwerk Westfalen, 
7:21857 
THULIUM 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
THULIUM 169 TARGET 
Neutron Reactions 
Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 
THYMOCYTES 
Biological Regeneration 
Post-irradiation thymocyte regeneration after bone marrow 
transplantation. 1. Regeneration and quantification of 
thymocyte progenitor cells in the bone marrow, 7:23390 
Post-irradiation thymocyte regeneration after bone marrow 
transplantation. 2. physical characteristics of thymocyte 
progenitor cells, 7:23391 
THYRATRONS 
Metastable States 
Formation of metastable species in hydrogen thyratrons, 
7:22877 
THYRISTORS 


Transcalent solid-state power devices, 7:21769 (EPRI-WS—77- 
049) 
Defects 
Measurement techniques for high power semiconductor 
materials and devices, 7:21767 (EPRI-WS—77-049) 


Generation and coupling of the optical trigger signal, 7:21770 
(EPRI-WS—77-049) 
Light triggered thyristors for HVDC applications, 7:21765 
(EPRI-WS—77-049) 
Transcalent solid-state power devices, 7:21769 (EPRI-WS—77- 
049) 
Electric Conductivity 
Measurement techniques for high power semiconductor 
materials and devices, 7:21767 (EPRI-WS—77-049) 
Light Sources 
Fiber technology and light sources, 7:21772 (EPRI-WS—77- 
049) 
Light fired thyristor past and future, 7:21773 (EPRI-WS—77- 
049) 


Some considerations of the optical components of light fired 
thyristor systems, 7:21771 (EPRI-WS—77-049) 
Measuring Methods 
Measurement techniques for high-power semiconductor 
materials and devices. Annual report, October 1, 1979- 
September 30, 1980, 7:22871 (NBSIR—81-2325) 


Generation and coupling of the optical trigger signal, 7:21770 
(EPRI-WS—77-049) 

Some considerations of the optical components of light fired 
thyristor systems, 7:21771 (EPRI-WS—77-049) 


Packaging a light triggered thyristor, 7:21768 (EPRI-WS—77- 
049) 


Performance 
Effects of an N+ diffusion in the light sensitive area of a 
thyristor, 7:21766 (EPRI-WS—77-049) 
Light triggered thyristors for HVDC applications, 7:21765 
(EPRI-WS—77-049) 


Specifications 
Light fired thyristor past and future, 7:21773 (EPRI-WS—77- 
049) 
Uses 
Light fired thyristor past and future, 7:21773 (EPRI-WS—77- 
049) 


THYROID 
Uptake 
Thyroid uptake of ®' Thallium and its control by TSH, 7:23406 

TID 

See TRAVELLING IONOSPHERIC DISTURBANCE 
TIME PROJECTION CHAMBERS 

See PROJECTION SPARK CHAMBERS 
TIME-OF-FLIGHT SPECTROMETERS 


Study of elastic and inelastic neutron scattering in the 5-8 MeV 
energy range, 7:22961 (INIS-SU—40) 
TIMING CIRCUITS 
Circuits 
Multichannel timer using an initial setting generator, 7:23025 
(INIS-SU—S52) 
TIN 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Convection 
Suppression of Marangoni convection with oxide films, 7:22324 
(IS-M—349) 
Fermi Level 
Determination of the Fermi surface of white tin by positron 
annihilation, 7:22409 
Solidification 
Suppression of Marangoni convection with oxide films, 7:22324 
(IS-M—349) 
X-Ray Emission Analysis 
Specific features of gamma-radiation interaction with a 
substance with account for polarization effects applied to X- 
ray radiometric analysis, 7:22618 (INIS-SU—S52) 
TIN 120 TARGET 
Neutron Reactions 
Differences of dynamical deformation parameters in inelastic 
proton and neutron scattering, 7:23822 (INIS-SU—40) 
Proton Reactions 
Differences of dynamical deformation parameters in inelastic 
proton and neutron scattering, 7:23822 (INIS-SU—40) 
TIN ALLOYS 
Free Energy 
Thermodynamic studies on liquid Mg-In-Sn ternary solutions, 
7:22382 
Physical Radiation Effects 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
Positrons 
Influence of precipitation in Pb-Sn alloy on positron 
annihilation, 7:22454 
Proximity Effect 
Proximity effect in Cu-Nb-Sn composites, 7:22516 (IS-T—974) 
Radiation Heating 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
Solidification 
Primary dendrite spacing of lead dendrites in Pb-Sn and Pb-Au 
alloys, 7:22365 
TIPVANE ROTORS 
Aerodynamics 
Exchange of national experience in the field of new energy 
sources - in particular, solar, wind, and geothermal energy: 
Concentrator systems for wind energy, with emphasis on 
tipvanes, 7:21665 (PB—81-239576) 
TIRES 
Carbonization 
Production and possible application of activated carbon from 
waste to cleaning waste water, 7:20787 
Recycling 
Energy conservation through more-efficient use of waste tires, 
7:22214 (DOE/CS/40125—T2) 





TISSUE CULTURES 


Meetings 
Proceedings of a national symposium on plant tissue culture, 
genetic manipulation, and somatic hybridization of plant 
cells, 7:23339 (CONF-800289—) 
TISSUE DISTRIBUTION 


Semi-automated technique for assessing the microdistribution 
of **Pu deposited in bone, 7:23385 
TISSUE EXTRACTS 
Response Modifying Factors 
Enhancement of erythroid colony formation in vitro by spleen 
extract from irradiated rats, 7:23331 
TITANIUM 
See also TITANIUM-ALPHA 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Improvement of the sensitivity and precision of neutron 
activation analysis of some elements in plankton and 
planktonic fish, 7:23195 (LBL—11990) 


Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Ton-Atom Collisions 
Impact-parameter dependence of inner-shell excitation in 
nearly symmetrical heavy-ion collisions, 7:23700 
Mi 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Physical Radiation Effects 
Titanium response to a nuclear radiation environment. Final 
report 1 Nov 79-31 Oct 80, 7:22290 (AD-A—102516/2) 


Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
TITANIUM 46 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
TITANIUM 47 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
TITANIUM 48 TARGET 
Neutron Reactions 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGC-PHYS—5608) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 


To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
Corrosion Resistance 
Sandia HLW canister/overpack studies applicable for a salt 
repository, 7:21072 (SAND—81-1585) 
Crystal-Phase Transformations 
Study on phase transformations in superconducting Ti-50%Nb 
alloy using temperature-dependent internal friction method, 
7:22331 (KFTI—80-30) 
Hydridation 
—— microscopic study of hydrogen dissolution in FeTi, 
21110 
Physical Radiation Effects 
Cooperative Radiation Effects Simulation Program. Annual 
progress report 1 September 1976-31 August 1979, 7:22289 
(AD-A—093743) 
Effect of alloying elements on neutron irradiation damage in 
molybdenum studied by positron annihilation, 7:22415 
Strain Hardening 
To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
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Tensile Properties 
To the calculation of the strengthening of composite materials, 
7:22333 (KFTI—80-30) 
TITANIUM BASE ALLOYS 
See also ALLOY-VT1-0 
ALLOY-VT14 
ALLOY-VTI6 
ALLOY-VT20 
ALLOY-VT22 
ALLOY-VT3-1 
ALLOY-VT6 
ALLOY-VT8 
ALLOY-VT9 
Binary Alloy Systems 
State diagrams of main alloy systems on titanium base, 7:22376 


Relationship of titanium alloys properties to microstructure, 
7:22378 
Fracture Properties 
Relationship of titanium alloys properties to microstructure, 
7:22378 
Structure and properties of heat resisting titanium alloys, 
7:22380 
High Temperature 
Relationship of titanium alloys properties to microstructure, 
7:22378 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Impact Strength 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Impurities 
Structure and properties of commercial titanium alloys, 7:22379 


Structure and properties of commercial titanium alloys, 7:22379 
Phase Studies 
Interrelations of titanium alloy properties and phase 
composition, 7:22377 
Structure and properties of heat resisting titanium alloys, 
7:22380 
Physical Radiation Effects 
Effect of phase transformations on interaction of hydrogen 
with radiation-induced defects in titanium chemical bond- 
alloys, 7:22322 (INIS-SU—61) 
Tensile Properties 
Interrelations of titanium alloy properties and phase 
composition, 7:22377 
Relationship of titanium alloys properties to microstructure, 
7:22378 
TITANIUM BORIDES 
Formation Free Enthalpy 
Thermodynamics of TiBz from Ti-B-N studies, 7:22678 
Surface Coating 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
TITANIUM CARBIDES 
Surface Coating 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
TITANIUM HYDRIDES 
Dehydridation 
Electron microscopic study of hydrogen dissolution in FeTi, 
7:21110 
Phase Studies 
Electron microscopic study of hydrogen dissolution in FeTi, 
7:21110 
TITANIUM IONS 
Line Broadening 
Line shapes of lithium-like ions emitted from plasmas, 7:23980 
TITANIUM OXIDES 
See also RUTILE 
Grain Boundaries 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe2O, and ferroelectric PZT ceramics, 7:22473 


Susceptibility 
Amorphous grain boundary phases in ferrimagnetic 
(Mn,Zn)Fe.O, and ferroelectric PZT ceramics, 7:22473 
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Properties 
Solar furnace measurements of high temperature 
thermodynamic properties of oxygen alloys of 
electropositive metals, 7:21392 (SERI—9020/12) 
Vacancies 
Lifetime spectra of positrons in nonstoichiometric BaTiOs, 
7:22591 } 
TITANIUM-ALPHA 
Physical Radiation Effects 
Positron lifetime study of electron irradiation damage and 
recovery in alpha-Zr and in alpha-Ti, 7:22433 
TIWI GEOTHERMAL FIELD 
Geothermal Power Plants 
Geothermal energy projects: planning and management (Book), 
7:21552 
TMX DEVICES 
ECR Heating 
Fokker-Planck calculations of electron cyclotron resonant 
heating (ECRH) in mirror geometry, 7:23976 (UCRL— 
86826) 
Getters 
TMX modular gettering system, 7:24069 (UCRL—86077) 
Plasma Diagnostics 
Plasma diagnostics for gamma-6 experiment, 7:23946 (IPPJ— 
438) 
Research Programs 
Summary of results from the Tandem Mirror Experiment 
(TMX), 7:24066 (UCRL—53120) 
TOKAMAK DEVICES 


See also ALCATOR DEVICE 
JFT-2 TOKAMAK 
JFT-2A TOKAMAK 


Alfven Waves 
Fast compressional Alfven waves in a tokamak, 7:23999 
Beta Ratio 
Critical beta and magnetic island studies on the Tosca 
tokamak, 7:24084 
Charged-Particle Transport Theory 
Numerical simulation of impurity transport in tokamaks, 
7:23970 (JAERI-M—8971) 
Confinement Time 
Dependence of energy confinement time on column cross- 
section ellipticity in T-8, 7:23988 
Control Systems 
Control of horizontal plasma position by feedforward-feedback 
system with digital computer in JIPP T-II tokamak, 7:24016 
(IPPJ—438) 
Feedback control of plasma position in JIPP T-II, 7:24017 
(IPPJ—438) 
Divertors 
Plasma transport and impurity behaviour in the edge and 
divertor regions of a tokamak, 7:23993 
ECR Heating 
Simulation of electron cyclotron resonance heating in the T-10 
tokamak, 7:23990 


Methods of determining the elongation ratio in a non-circular 
tokamak, 7:24014 (IPPJ—438) 
Equilibrium Plasma 
Effect of non-ideal alpha-particle confinement on longitudinal 
current and plasma equilibrium in tokamaks, 7:23987 


Analysis of impurity and a-particle recyclings in a tokamak 
plasma with particle balance equations, 7:23966 (JAERI-M— 
8971) 

Impurity experiments on JIPP T-II, 7:23965 (JAERI-M—8971) 

Impurity radiation losses in fusion plasmas, 7:23964 (IPPJ- 
AM—13) 

Monitoring of radiation power from HYBTOK-1 plasma with 
microchannel plate, 7:23968 (JAERI-M—8971) 

Overview of the U.S. program on divertors and impurity 
control, 7:24035 (JAERI-M—8971) 

Plasma purification in tokamaks by centrifugal effects, 7:23991 

Plasma transport and impurity behaviour in the edge and 
divertor regions of a tokamak, 7:23993 

Review of fundamental impurity studies in JAERI, 7:24039 
(JAERI-M—8971) 


TOKAMAK TYPE REACTORS 
Thermonuciear ignition 


Role of impurity spectra in tokamak plasmas, 7:23956 (IPPJ— 
438) 


Surface study program in IPP, Nagoya University, 7:24040 
(JAERI-M—8971) 
Magnetic Field Configurations 
Experimental investigation of circular and elliptic plasma 
column in TORIUT-4, 7:24015 (IPPJ—438) 
Magnetic Islands 
Critical beta and magnetic island studies on the Tosca 
tokamak, 7:24084 
Plasma Confinement 
Confinement of ohmic- and turbulent- heated plasmas in small 
high-field tokamak TRIAM-1, 7:23945 (IPPJ—438) 
Effect of non-ideal alpha-particle confinement on longitudinal 
current and plasma equilibrium in tokamaks, 7:23987 
Plasma Density 
Experiments on turbulent heating and control of plasma shape 
in tokamaks, 7:23989 
Plasma Diagnostics 
Corpuscular diagnostics of hot plasma, 7:23962 (IPPJ-AM—13) 
Development of SMM wave laser scattering apparatus for the 
measurements of waves and turbulences in the tokamak 
plasma, 7:23944 (IPPJ—438) 
Diagnostic complex of T-15, 7:23950 (IPPJ—438) 
Measurements of nonstationary and anisotropic density 
fluctuations using electromagnetic wave scattering, 7:23955 
(IPPJ—438) 
Plasma diagnostics on JIPP T-II stellarator/tokamak, 7:23953 
(IPPJ—438) 
Plasma diagnostics in Tokamaks on emission and scattering of 
electromagnetic waves, 7:23954 (IPPJ—438) 
Plasma diagnostics on JIPP T-II tokamak, 7:23963 (IPPJ- 
AM—13) 
Twin optically-pumped far-infrared CHsOH laser for the large 
tokamak plasma diagnostics, 7:23948 (IPPJ—438) 
Poloidal Divertors 
Poloidal divertor study in a tokamak, 7:24082 
T-12 divertor experiment, 7:24083 
Purification 
Plasma purification in tokamaks by centrifugal effects, 7:23991 
Plasma transport and impurity behaviour in the edge and 
divertor regions of a tokamak, 7:23993 
Turbulent Heating 
Experiments on turbulent heating and control of plasma shape 
in tokamaks, 7:23989 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
INTOR TOKAMAK 
ISX TOKAMAK 
JT-60 REACTORS 
TFTR REACTORS 
Bundle Divertors 
Bundle divertor magnetics for ISX-B, ETF and reactors, 
7:24031 (JAERI-M—8971) 
Control Equipment 
"Wall lapping plasma’ with rotating helical resonant islands for 
impurity control and mechanical valves for ash exhaust in a 
reactor-grade tokamak without a divertor, 7:24032 (JAERI- 
M—8971) 
Hydrogen Production 
HYFIRE: a tokamak/high-temperature electrolysis system, 
7:24003 (BNL—30297) 
Impurities 
‘Wall lapping plasma’ with rotating helical resonant islands for 
impurity control and mechanical valves for ash exhaust in a 
reactor-grade tokamak without a divertor, 7:24032 (JAERI- 
M—8971) 
Specifications 
Plasma assessments for the fusion engineering device (FED), 
7:24059 (ORNL/TM—7901) 
Thermonuclear Ignition 
Ignition and burn control in tokamak plasmas, 7:24080 
Toroidal ripple effects on fast-ion behaviour and burn control 
in tokamaks, 7:24081 





TOLUENE 
Todination 
Role of polar effects and bond dissociation energies (BDE) in 
radical reactivities: the iodination of toluenes, 7:22726 
TOMOGRAPHY 
See also COMPUTERIZED TOMOGRAPHY 
Image Processing 
Tomographic image system, 7:22786 (EGG—1183-1783) 
TONSILS 
See PHARYNX 
TORNADOES 
Tornado mechanism, 7:23072 (LA-UR—81-2951) 
TORNESS REACTOR 
Construction 


Britain's new AGRs: have they got it right this time, 7:21856 
Design 
Britain's new AGRs: have they got it right this time, 7:21856 
TOROIDAL THETA PINCH DEVICES 


Specifications 
Linear and thoroidal theta pinches. Chapter 5, 7:24088 
‘TORSATRON STELLARATOR 
Divertors 
Some problems of divertor systems of thermonuclear devices 
and a reactor of torsatron type, 7:24042 (KFTI—80-37) 
Research Programs 
Recent progress in torsatron-stellarator research in the United 
States of America, 7:24085 
TOTAL ENERGY SYSTEMS 
See also MIUS 


Total energy systems for buildings. 1970-July, 1981 (citations 
from the Engineering Index Data Base). Report for 1970-Jul 
81, 7:22183 (PB—81-807661) 


Shenandoah Solar Total Energy Project, 7:21351 
Distributed Collector Power Plants 
Shenandoah Solar Total Energy Project, 7:21351 


Research 
Industrial solar total energy systems, 7:21346 (STTFUA— 


81/11) 


HUD total energy demonstration in Jersey City, New Jersey: a 
report on operation, 7:21738 (EPRI-EA—2084) 


HUD total energy demonstration in Jersey City, New Jersey: a 
report on operation, 7:21738 (EPRI-EA—2084) 
Solar Thermal Power Plants 
Industrial solar total energy systems, 7:21346 (STTFUA— 
81/11) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS 
Cogeneration 


Solar cogeneration for copper smelting, 7:21367 


Central receiver industrial process heat: Mt. Taylor uranium 
mill solar retrofit, 7:21404 (STTFUA—81/11) 


Central receiver industrial process heat: Mt. Taylor uranium 
mill solar retrofit, 7:21404 (STTFUA—81/11) 
TOWER FOCUS POWER PLANTS 
See also BARSTOW SOLAR PILOT PLANT 
User requirements in solar desalination plants, 7:21339 
(STTFUA—81/11) 


Economic requirements for central receiver commercialization, 
7:21340 (STTFUA—81/11) 
Evaluations 


Panel discussion: comparison of five solar electric technologies. 
Highlights: solar central receiver systems, 7:21358 
Control Systems 
Signal voter (Patent), 7:21347 
Design 


Solar repowering central molten salt receiver system and users’ 
requirements, 7:21337 (STTFUA—81/11) 

Solar repowering central molten salt receiver system and 
interface requirements, 7:21353 
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Thermal Energy Storage Equipment 
Liquid sodium, molten salt, and air/rock for solar 
central receiver power plants, 7:21345 (STTFUA—81/11) 
TOXIC MATERIALS 
See also TOXINS 
1980 JANNAF Safety and Environmental! Protection 
Subcommittee meeting, 7:23512 (NASA-TM—82240) 


Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—81/2) 


Effects 
Effects of environmental chemicals on the immune system. A 
selected bibliography with abstracts, 1969-1980, 7:23448 
(NLM/TIRC—81/2) 
Point Pollutant Sources 
Water-quality criteria: methodology and applications, 7:22023 
(EPRI-EA—2064) 
Risk Assessment 
Quantitative risk assessment: concerns and research needs, 
7:22036 (EPRI-EA—2064) 
Risk assessment under the Toxic Substances Control Act, 
7:22026 (EPRI-EA—2064) 
TOXIC SUBSTANCES CONTROL ACT 
Implementation 
Risk assessment under the Toxic Substances Control Act, 
7:22026 (EPRI-EA—2064) 
TOXICITY 
Biological Models 
Conceptual issues in the assessment of lead toxicity, 7:23493 
Data Analysis 
Extrapolation models of animal-toxicity data to man, 7:22035 
(EPRI-EA—2064) 
Dose-Response Relationships 
Use of animal toxicity data, 7:22034 (EPRI-EA—2064) 
TOXINS 
See also HAZARDOUS MATERIALS 
Todination 
Radioiodination of enterotoxin from Clostridium perfringens 
type A using chloramine T, 7:23234 
Labelling 
Radioiodination of enterotoxin from Clostridium perfringens 
type A using chloramine T, 7:23234 


See PROJECTION SPARK CHAMBERS 
TRACE AMOUNTS 
Meetings 
Arsen. Proceedings of the 3. trace element symposium, 7:23430 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
TRACER TECHNIQUES 
Blood Flow 
Practical application of deconvolution techniques to dynamic 
studies, 7:23307 
Image Processing 
Practical application of deconvolution techniques to dynamic 
studies, 7:23307 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINS 
See also RAILWAYS 
Energy Consumption 
Industrial energy thrift scheme. Report No. 26. Energy use in 
the motor vehicle, aerospace and railways industries, 7:22222 
(NP—2901138) 
Manufacturing 
Industrial energy thrift scheme. Report No. 26. Energy use in 
the motor vehicle, aerospace and railways industries, 7:22222 
(NP—2901138) 
TRANS 104 ELEMENTS 
Production 
Chemistry of transuranium elements and compounds, 7:22655 
(ORNL—5817) 
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TRANSDUCERS 
Calibration 
Measurement system support at the JAERI-CRT Facility: 
pressure transducers (Containment Research Testing), 
7:23027 (UCID—19112) 


Digital pressure transducer for use at high temperatures 
(Patent; LMFBR), 7:21887 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER RNA 
Structural Chemical Analysis 
Conformational flexibility of the 3’ acceptor end of transfer 
ribonucleic acid, 7:23246 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSITION ELEMENTS 
Catalytic Effects 
Hydrogenation of carbon to methane in the presence of iron at 
low temperature, 7:21127 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION ELECTRON MICROSCOPY 
Resolution 
Effect of stray magnetic field on image resolution in 
transmission electron microscopy, 7:22647 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORTATION SECTOR 
Energy Demand 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
Energy Supplies 
Wisconsin-IIASA set of energy/environment (WISE) models 
for regional planning and management: an overview, 7:22011 
TRANSPORTATION SYSTEMS 
See also BUSES 


Efficiency 
Transport and energy, 7:22198 
Information 
Energy: planning tools library, 7:22152 (NP-—2901475) 


Energy: planning tools library, 7:22152 (NP—2901475) 
TRANSURANIUM COMPOUNDS 


Chemistry of transuranium elements and compounds, 7:22655 
(ORNL—5817) 
TRANSURANIUM ELEMENTS 


See also NEPTUNIUM 
PLUTONIUM 


Chemistry of transuranium elements and compounds, 7:22655 
(ORNL—5817) 


Purification of product flows of Th-U fuel element 
reprocessing of Np and Pu, 7:21013 (Juel-Conf—30) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAPPING 
Ton Implantation 
Defect trapping of gas atoms in metals, 7:23926 
TRAVELLING IONOSPHERIC DISTURBANCE 
Wave Propagation 
WISP (waves in space plasmas) - a space shuttle experiment, 
7:23647 
TREES 
See also POPLARS 
Biological Stress 
Forest genetics and air pollutant stress, 7:23113 
Succession 


Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 
Mortality 
Influence of air pollution on population dynamics of forest 
insects and on tree mortality, 7:23486 


TRITIUM 
Radioactive Waste Storage 


Population Dynamics 

Fluctuations and stability in climax shrub and woodland 
vegetation of the Mojave, Great Basin and transition deserts 
of southern Nevada, 7:23130 

Productivity 
Effects of airborne F on forest ecosystems, 7:23481 
Short Rotation Cultivation 

(1) Selection and creation of forest material for biomass 
production. (2) Establishment of short rotation coppices, 
7:21253 

Uptake 

Translocation and redistribution of }*CO2-photosynthates 
assimilated in winter leaves in the young tea plant, 7:23283 

Translocation and redistribution of '*CO2 photosynthates 
assimilated in early spring leaves in the young tea plant, 
7:23284 

TRIBUTYL PHOSPHATE 
See TBP 

TRIPLET PARTICLES 
See QUARKS 

TRITICUM 
See WHEAT 

TRITIUM 

Pulse-shape discrimination in IAEA tritium proportional 
counters, 7:22603 (IAEA-TECDOC—246) 

Diffusion 

Dislocation effect on tritium release from LiF monocrystals, 
7:22543 (INIS-SU—2) 

Tritium release from LiF monocrystals with various point 
defect concentration, 7:22542 (INIS-SU—2) 

Hot Atom Chemistry 

Effect of heat treatment of silica gel on reactions of tritium 

recoil atoms with adsorbed ethane, 7:22752 (INIS-SU—2) 
Isotope Separation 

Electrochemical stability and design criteria in batch cell 
electrolytic enrichment of tritium using stainless steel anodes 
and mild steel cathodes in NaOH electrolyte, 7:22613 
(IAEA-TECDOC—246) 

Experience with a new type of batch cell and associated 
equipment for the achievement of volume reductions greater 
than 100 in the electrolytic enrichment of tritium, 7:22609 
(IAEA-TECDOC—246) 

Heidelberg low-level tritium measuring facility, 7:22604 
(IAEA-TECDOC—246) 

Some aspects of tritium measurements by electrolytic 
enrichment and ethane gas counting, 7:22602 (IAEA- 
TECDOC—246) 

Low Level Counting 

Blanks in low-level tritium measurements, 7:22612 (IAEA- 
TECDOC—246) 

Experience gathered in low-level measurement of tritium in 
water, 7:22605 (IAEA-TECDOC—246) 

Experience with a new type of batch cell and associated 
equipment for the achievement of volume reductions greater 
than 100 in the electrolytic enrichment of tritium, 7:22609 
(IAEA-TECDOC—7246) 

Heidelberg low-level tritium measuring facility, 7:22604 
(IAEA-TECDOC—246) 

Heidelberg low-level tritium measuring facility, 7:22943 

Progress of *H-counting in the low level counting laboratory 
in Bern, 7:22601 (IAEA-TECDOC—246) 

Some aspects of tritium measurements by electrolytic 
enrichment and ethane gas counting, 7:22602 (IAEA- 
TECDOC—246) 

Mass Spectroscopy 
Mass spectrometric measurement of tritium and *He, 7:22610 
(IAEA-TECDOC—246) 
Public Health 
Health physics aspects of the use of tritium, 7:23405 
Quantitative Chemical Analysis 

Prospect for application of natural tritium to control borehole 

flooding, 7:20853 (INIS-SU—2) 
Radioactive Waste Storage 

Technologies for the treatment and safeguarding of radioactive 
waste and spent AVR fuel elements under the aspect of 
safety, 7:21047 (Juel-Conf—30) 





Radiometric Analysis 

Comparison between the B-counting and the He-3 ingrow 
technique for low-level tritium work, 7:22611 (IAEA- 
TECDOC—246) 

Progress of *H-counting in the low level counting laboratory 
in Bern, 7:22601 (IAEA-TECDOC—246) 

Scintillation Counting 

Experience gathered in low-level measurement of tritium in 
water, 7:22605 (IAEA-TECDOC—7246) 

Improvements in liquid scintillation counting, 7:22608 (IAEA- 
TECDOC—246) 

Low level tritium measurements by low background liquid 
scintillation counter, 7:22607 (IAEA-TECDOC—246) 

Progress of *H-counting in the low level counting laboratory 
in Bern, 7:22601 (IAEA-TECDOC—246) 

Sensitivity considerations and procedural recommendations in 
low-level liquid scintillation counting of tritium using 
water/Insta-gel cocktails, 7:22606 (IAEA-TECDOC—246) 

Surface Tension 

Quantum effects on the temperature dependence of surface 

tension of simple liquids, 7:23732 
TRITIUM COMPOUNDS 
Biological Radiation Effects 

Radiotoxicity of incorporated [*H]thymidine as studied by 
autoradiography and flow cytometry. Consequences for the 
interpretation of FLM data, 7:23393 

Isotope Applications 

DNA homologies of ribosomal RNA genes of Neurospora 

species, 7:23256 
TRITIUM METERS 
Design 

Design manual for a well-logging probe capable of measuring 

tritium, 7:23037 (PNL—4069) 
TRITIUM TARGET 


Analysis of bond failures in RTNS-II targets, 7:24067 
(UCRL—S53184) 
TROMBE WALLS 
Natural Convection 
A natural convection solar house system, 7:21407 (VKI-LS— 
1980-2-VOL-1) 
Retrofitting 
Midwest appropriate technology small grants program. Final 
report: solar retrofit/Bridgeview Park facility, 7:21377 
(DOE/RS5/10216—1) 
TROPOSPHERE 
Chemical Composition 
Atmospheric trace gas measurements with a new clean air 
sampling system, 7:23108 
TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 
Fuel Economy 
Consumer orientations toward fuel efficient vehicles: executive 
summary. Final report Feb 78-Nov 80, 7:22193 (PB—81- 
245359) 
Consumer orientations toward fuel efficient vehicles: final 
report. Report for Feb 78-Nov 80, 7:22194 (PB—81-245367) 
Highway fuel economy study. Final report Sep 79-Mar 81, 
7:22192 (PB—81-233850) 
Materials 
Weight reduction potential of automobiles and light trucks: 
1980 summary source document. Final report, 7:22268 (PB— 
81-235756) 
Regulations 
Consumer orientations toward fuel efficient vehicles: executive 
summary. Final report Feb 78-Nov 80, 7:22193 (PB—81- 
245359) 
Consumer orientations toward fuel efficient vehicles: final 
report. Report for Feb 78-Nov 80, 7:22194 (PB—81-245367) 
Weight 
Weight reduction potential of automobiles and light trucks: 
1980 summary source document. Final report, 7:22268 (PB— 
81-235756) 
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TRYPSIN 
Inactivation 

Application of light sensitive chemicals to probe protein 

structure and function, 7:23253 
Neutron Diffraction 

Automated peak fitting procedure for processing protein 
diffraction data from a linear position-sensitive detector, 
7:22648 

Photolysis 
Application of light sensitive chemicals to probe protein 
structure and function, 7:23253 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES.) 
Electrochemical Corrosion 

Corrosion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 
6612) 

Failures 

PWR steam generator tube integrity program. FY81 progress: 
leak rate studies on laboratory SCC steam generator tubes, 
7:21822 (PNL-SA—9971) 

Fretting Corrosion 

Corrosion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 
6612) 

Heat Transfer 

Comments to the application of enhanced boiling surfaces in 
tube bundles, 7:22850 (DOE/ET/13328—T2) 

Development of coal firing power unit with ultra performance 
in Japan (Smooth versus rifled tubes at varying steam 
quality), 7:21701 (EPRI-CS—2180) 

Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 
T2) 

Enhanced boiling surfaces as single tubes and tube bundles, 
7:22849 (DOE/ET/13328—T2) 

Inspection 

Corrosion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 
6612) 

Leak Testing 

Potential for ultrasonic inspection of heat exchanger tubes, 

7:21917 (INIS-mf—6612) 
Mechanical Vibrations 

Engineering research in nuclear components, pt. 1. Vibration 
and fretting wear of heat exchangers, 7:21861 (INIS-mf— 
6612) 

Performance Testing 

PWR steam generator tube integrity program. FY81 progress: 
leak rate studies on laboratory SCC steam generator tubes, 
7:21822 (PNL-SA—9971) 

Stress Analysis 

PWR steam generator tube integrity program. FY81 progress: 
leak rate studies on laboratory SCC steam generator tubes, 
7:21822 (PNL-SA—9971) 

Stress Corrosion 

Corrosion, inspection and other problems associated with Heat 
exchangers in the heavy water industry, 7:21096 (INIS-mf— 
6612) 

Ultrasonic Testing 

Potential for ultrasonic inspection of heat exchanger tubes, 

7:21917 (INIS-mf—6612) 
Wear 

Engineering research in nuclear components, pt. 1. Vibration 
and fretting wear of heat exchangers, 7:21861 (INIS-mf— 
6612) 

TUBES (CONDUITS) 
See PIPES 


Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
H 


ydrology 
Geohydrology of Bandelier Tuff, 7:23151 (LA—8962-MS) 
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Further description of the petrology of the Topopah Spring 
member of the paintbrush tuff in drill holes UE25A-1 and 
USW-GI1 and of the lithic-rich tuff in USW-G1, Yucca 
Mountain, Nevada, 7:23539 (LA—9000-MS) 

Migration 


Nevada nuclear waste storage investigations. Quarterly report, 
July-September 1981, 7:21052 (NVO—196-28) 
Rock Mechanics 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 


Further description of the petrology of the Topopah Spring 
member of the paintbrush tuff in drill holes UE25A-1 and 
USW-G1 and of the lithic-rich tuff in USW-G1, Yucca 
Mountain, Nevada, 7:23539 (LA—9000-MS) 

TUMOR CELLS 
See also ASCITES TUMOR CELLS 
Genetic Radiation Effects 

Near - UV induction of sister chromatid exchanges under 

aerobic and anaerobic conditions, 7:23379 
Irradiation 

Cross-immunity among mammary carcinomas in C3H/HE 

mice immunized with gamma-irradiated tumor cells, 7:23414 
Photosensitivity 

Near - UV induction of sister chromatid exchanges under 

aerobic and anaerobic conditions, 7:23379 
Sister Chromatid Exchanges 

Near - UV induction of sister chromatid exchanges under 

aerobic and anaerobic conditions, 7:23379 
Transplants 

Cross-immunity among mammary carcinomas in C3H/HE 

mice immunized with gamma-irradiated tumor cells, 7:23414 
TUMOR PROMOTERS 


Specificity and mechanism(s) of promoter inhibitors in 
multistage promotion, 7:23442 (CONF-8010220—4) 
Biological Effects 
Skin tumor-promoting activity of benzoyl peroxide, a widely 
used free radical-generating compound, 7:23455 
Health Hazards 
Testing for tumor promoters in Euphorbia lathyris: Analysis of 
possible health hazards, 7:23452 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Crack Propagation 
In situ fracture experiments in b.c.c. metals, 7:22397 
Electron Diffraction 
Effects of adsorbates on electron spin polarization in low 
energy electron diffraction from tungsten (001). III. 
Nitrogen overlayer, 7:22383 
Ton Collisions 
L-shell ionization in high-z targets by carbon and silicon ions, 
7:23677 (CONF-801111—56) 
Neutron Spectra 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Neutron Transport 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Physical Radiation Effects 
Isochronal annealing study of neutron irradiated tungsten by 
positron annihilation, 7:22431 
Positron annihilation in electron irradiated refractory metals, 
7:22432 
Positrons 
Positron lifetimes in refractory metals at high temperatures, 
7:22449 
Sorptive Properties 
Effects of adsorbates on electron spin polarization in low 
energy electron diffraction from tungsten (001). III. 
Nitrogen overlayer, 7:22383 


Vacancies 
Supercell calculations of positron trapping and annihilation at 
vacancies in simple and transition metals, 7:22404 
TUNGSTEN COMPLEXES 
Catalytic Effects 
Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Reactions of (eta~-CsHs)zNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
Comparative Evaluations 
Reactions of (eta-C;Hs)zNbHs with metal carbonyls: selective 
reduction of carbon monoxide to ethane, 7:22712 
TUNGSTEN SELENIDES 
Charged-Particle Transport 
Photoelectro-chemical processes on layer lattice crystals of 
MoS:z, MoSen, and WSes, 7:22735 
Photoconductivity 
Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 
Spectral Response 
Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 
TUNGSTEN SULFIDES 
Photoconductivity 
Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 
Spectral Response 
Photoelectrochemical solar cells based on d-band 
electrochemistry at transition-metal diselenides: detailed 
photocurrent spectroscopy of the semiconducting Group VI 
transition-metal dichalcogenides. Technical progress report, 
second quarter, year two, 7:21195 (IS—4776) 
TURBINE BLADES 
Boundary Layers 
Development of boundary layers, 7:22805 
Cooling Systems 
High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 
Creep 
Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 
Design 
High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 
New blade profile for improved turbine efficiency, 7:21704 
(EPRI-CS—2180) 
Recent technologies for improving steam turbine internal 
efficiency, 7:21703 (EPRI-CS—2180) 
Fatigue 
Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 
Materials 
Advanced aircraft engine materials trends, 7:22240 (NASA- 
TM—82626) 
Stability 
High-Temperature Turbine Technology Program rotor water 
delivery and distribution tests, 7:21678 (DOE/ET/10340— 
120) 





TURBINES 
Stress Analysis 


Stress Analysis 
High temperature turbine technology program. Phase II. 
Technology test and support studies. Technical progress 
report, January 1, 1980-March 31, 1980, 7:21677 (CW-WR— 
76-020.63A) 
Tensile Properties 
Applications of composite gas turbine components. Semi- 
annual technical progress report, Phase 1, 7:22306 
(DOE/ET/17005—2) 
TURBINE PUMPS 
See PUMP TURBINES 


See also GAS TURBINES 
ROTARY SEPARATOR TURBINES 
STEAM TURBINES 


Radial inflow turbine update, 7:21625 (EPRI-AP—2098) 
TURBOGENERATORS 
Quality Assurance 
Application of design review in the heavy power plant 
industry, 7:21929 


Application of design review in the heavy power plant 
industry, 7:21929 
TURBOJET ENGINES 
Exhaust Gases 
CF6-50 engine emissions testing with traverse probe. Final 
report May 79-Nov 80, 7:22269 (AD-A—102159/1) 
TURBULENT HEATING 
Experiments on turbulent heating and control of plasma shape 
in tokamaks, 7:23989 
TURKEY 
Geothermal Energy 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
TURTLES 
Habitat 
Nesting frequency and success: implications for the 
demography of painted turtles, 7:23217 
Population Dynamics 
Nesting frequency and success: implications for the 
demography of painted turtles, 7:23217 
TWO-PHASE FLOW 
Neutron Radiography 
High frame-rate neutron radiography of dynamic events, 
7:23029 (UCRL—86954) 


U VALUES 
Calculation Methods 
Expanded revision of effective U-values: U-values for opaque 
wall sections, glazing, and passive solar wall types. Final 
report, 7:22174 (NP—2901538) 
UCLA 
(University of California/Los Angeles.) 
Research Programs 


Annual progress report, July 1, 1980-June 30, 1981, 7:23223 
(UCLA—12-1309) 
UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
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ULTRACOLD NEUTRONS 
Elastic Scattering 
Theoretical and experimental (for Be and V) investigations of 
very low neutron scattering on inhomogeneities of medium, 
7:23901 (INIS-SU—40) 
Reflection 
Surface displacement of the reflected neutrons, 7:23897 (INIS- 
SU—40) 
Transmission 
Spectrometric investigations by using gravitational neutron 
spectrometer in the energy range from 10~*-10~* eV, 7:23895 
(INIS-SU—40) 
Ultracold neutron interaction with the gaseous medium, 
7:23896 (INIS-SU—40) 
ULTRAHIGH-SPEED PHOTOGRAPHY 
Image Processing 
Tomographic image system, 7:22786 (EGG—1183-1783) 
ULTRASONIC TESTING 
Acousting testing of small-size articles, 7:23020 (INIS-SU—4) 
Electronic device for specimens testing by ultrasonic resonance 
method, 7:23023 (INIS-SU—4) 
Evaluation of onsite inspection techniques for LWR fuel 
systems in the United States, 7:21795 (PNL-SA—9763) 
Ultrasonic imaging in LMFBRs using digital techniques, 
7:21864 
Accuracy 
Ultrasonic velocity for estimating density of structural 
ceramics, 7:23015 (DOE/NASA/51040—35) 
Data Analysis 
Applied stress determination using computerized ultrasonic 
techniques, 7:22857 (SAND—81-8777) 
Data Processing 
Inversion of ultrasonic scattering data, 7:22855 (IS-M—359) 


Two transducer scanner - beta drive SA (Engineering 
Materials), 7:22860 (CAPE—2702) 
ULTRASONIC WAVES 
Teratogenesis 
Developmental abnormalities of the vitreous in mouse fetuses 
caused by simultaneous irradiation of x-rays and ultrasound, 
7:23411 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also HYDRAULIC MINING 


Bibliographies 
Mining R & D project entry listing, 7:20803 (MTCH—08283) 
UNDERWATER OPERATIONS 
Surface Coating 
Underwater conservation - corrosion protection of components 
in sea-water, 7:22307 (GKSS—80/E/41) 
UNIFIED GAUGE MODELS 
Anomalies and the particle content of grand unified theories, 
7:23760 
Gauge Invariance 
Exceptional groups and elementary-particle structures, 7:23787 
(SLAC-PUB—2802) 


Grand unification and parity restoration at low energies. II. 
Unification constraints, 7:23766 


Approach to the unification of elementary particle interactions, 
7:23783 (LBL—13371) 


Anomaly-free sequential superunification, 7:23764 
(DOE/ER/03992—464) 
Supersymmetric gauge theories, 7:23769 (DOE/ER/03285—39) 
Symmetry Breaking 
Are statistical notions applicable in the early universe, 7:23777 
(DOE/ER/03285—39) 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
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UNITARY SYMMETRY 
Reviews 


Patterns, structure and then dynamics: discovering unitary 
and conceiving quarks, 7:23781 


Transport 
Future demand for transport by air, 7:22202 
Coal Plants 
Foreign coal liquefaction technology survey and assessment, 
7:20691 
Energy Supplies 
Availability and cost of energy over the next twenty years in 
the UK within a worldwide context, 7:22085 
Geothermal Resources 
Generation of electricity from geothermal resources in 
England, 7:21546 (EPRI-AP—2098) 
Land Transport 
Future demand for transport by road, 7:22200 
LMFBR Type Reactors 
Review of the UK fast reactor programme, March 1981, 
7:21881 (WGFR—37/2) 


Radioactive Waste Disposal 
Session II-L. International waste management, 7:21033 
E/NWTS—15) 


(DO) 
Radioactive Waste 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Rail 


Transport 
Future demand for rail transport, 7:22201 
Railways 

Consequences for the railway infrastructure, 7:22207 
Transportation 


Transport and energy, 7:22198 
UNITED STATES OF AMERICA 


See USA 
UNIV, OF CALIFORNIA 
LOS ANGELES 
See UCLA 
UNIVERSE 
Baryon Number 
Electric dipole moment of the neutron: a cosmic seismometer, 
7:23778 (DOE/ER/03285—39) 
Cosmological Models 
Nuclear and particle physics in the early universe, 7:23571 


Nuclear astrophysics and particles, 7:23569 
Domain Structure 
First order phase transition of a vacuum and baryon-number 
domain structure of the Universe, 7:23586 
Phase Transformations 
First-order phase transitions in the early universe, 7:23557 
(DOE/ER/03285—39) 
UNLEADED GASOLINE 
Fuel 


Additives 
Methyl aryl ethers from coal liquids as gasoline extenders and 
octane improvers, 7:22278 
URAGAN STELLARATOR 
Plasma Diagnostics 
Works on plasma diagnostics in KhPTI, 7:23952 (IPPJ—438) 


See also ENRICHED URANIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Electronic Structure 
Photoelectron spectroscopy of 4f, 5f and 2p orbital electrons 
and the thermochemistry of uranium oxides, 7:22758 
Environmental Transport 
Uranium transport in the Walker River Basin, California and 
Nevada, 7:23531 


Fluorescence Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


URANIUM 296 


Uranium transport 
Nevada, 7:23531 
Ton Collisions 
Projectile charge state of M-shell ionization of Au, 
Pb, Bi, and U by 1.42-MeV/amu fluorine ions, 7:23676 
(CONF-801111—55) 
Mass Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Phase Transformations 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
Quantitative Chemical Analysis 
Isotopic determination of uranium in Picomole and 
Subpicomole quantities, 7:22634 
Radiation Analysis 
L/sub III/-edge densitometer operations manual, 7:21089 
(LA—8986-M) 


Recovery 
Separations chemistry, 7:22656 (ORNL—5817) 
Sorptive Properties 
Electron-spectroscopy studies of clean thorium and uranium 
surfaces. Chemisorption and initial stages of reaction with 
Os, CO, and COs, 7:22344 


in the Walker River Basin, California and 


Sputtering 
Velocity distribution of sputtered U atoms as determined by 
laser induced fluorescence spectroscopy, 7:23692 
Surface Properties 
Electron-spectroscopy studies of clean thorium and uranium 
surfaces. and initial stages of reaction with 
Oz, CO, and COs, 7:22344 
Vacancies 
Vacancy formation energies and phase transformations in 
transition metals by positron annihilation, 7:22450 
X-Ray Spectroscopy 
Annual report, 7:22623 (KFK—3068) 
URANIUM 233 TARGET 
Neutron Reactions 

Collection and evaluation of nuclear data of U-233, 7:23860 
(KURRI-TR—184) 

Evaluation of resonance parameters of U-233, 7:23861 
(KURRI-TR—184) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU—40) 

Measurement of the average number of prompt neutrons 
emitted per fission of ***U relative to **Cf for the energy 
region 500 eV to 10 MeV and below 0.3 eV, 7:23862 
(ORNL/TM—7988) 

URANIUM 234 
E1-Transitions 

El and E2 fission probabilities for the even uranium isotopes, 

7:23869 
E2-Transitions 

E1 and E2 fission probabilities for the even uranium isotopes, 

7:23869 
Electrofission 

El and E2 fission probabilities for the even uranium isotopes, 

7:23869 


Photofission 
El and E2 fission probabilities for the even uranium isotopes, 
7:23869 
URANIUM 234 TARGET 
Neutron Reactions 
P-odd asymmetry of neutron emission in the **U, *U, *Pu, 
7:23851 (INIS-SU—40) 
URANIUM 235 
Isotope Ratio 
Isotopic determination of uranium in Picomole and 
Subpicomole quantities, 7:22634 
Laser Isotope Separation 
TEA CO; laser induced photodeccmposition of UFs via 
interspecies V-V energy transfer from multiphoton excited 
SFe, 7:20995 (INIS-mf—6693) 





URANIUM 235 TARGET 
Radioactivity 


Radioactivity 

Industrial safety and applied health physics. Annual report for 

1980, 7:23514 (ORNL—5821) 
URANIUM 235 TARGET 
Neutron Reactions 

Determination of total cross section and scattering cross 
section of ***U for 2 and 24.4 keV-neutrons, 7:23858 (INIS- 
SU—44) 

INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 

Investigation of asymmetry of heavy charged particle in 
capture reaction of thermal polarized neutrons, 7:23852 
(INIS-SU-—40) 

URANIUM 236 
E1-Transitions 

E1 and E2 fission probabilities for the even uranium isotopes, 

7:23869 
E2-Transitions 

El and E2 fission probabilities for the even uranium isotopes, 

7:23869 
Electrofission 

E1 and E2 fission probabilities for the even uranium isotopes, 

7:23869 


Photofission 
E1 and E2 fission probabilities for the even uranium isotopes, 
7:23869 
URANIUM 236 TARGET 
Neutron Reactions 
P-odd as of neutron emission in the **U, **U, Pu, 
7:23851 (INIS-SU—40) 
URANIUM 238 
E1-Transitions 
El and E2 fission probabilities for the even uranium isotopes, 
7:23869 
E2-Transitions 
El and E2 fission probabilities for the even uranium isotopes, 
7:23869 
Electrofission 
EI and E2 fission probabilities for the even uranium isotopes, 
7:23869 
Isotope Ratio 
Isotopic detern.ination of uranium in Picomole and 
Subpicomole quantities, 7:22634 
Laser Isotope Separation 
TEA CO), laser induced photodecomposition of UFs via 
interspecies V-V energy transfer from multiphoton excited 
SFe, 7:20995 (INIS-mf—6693) 
Spectra 


Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Neutron Transport 
Transport of 14 MeV and fission spectrum neutron through 
spheres: an aid to shielding design, 7:23913 
Photofission 
El and E2 fission probabilities for the even uranium isotopes, 
7:23869 
Radiation Monitoring 
State background-radiation levels: results of measurements 
taken during 1975-1979, 7:23159 (ORNL/TM—7343) 
URANIUM 238 TARGET 
Neutron Reactions 
Absolute method of measurement of the fast neutron capture 
cross section by **U, 7:23857 (INIS-SU—44) 
Determination of neutron strength functions and optical 
scattering lengths of heavy nuclei by means of self-shielding 
of resonance neutrons, 7:23845 (INIS-SU—44) 
INEL integral data-testing report for ENDF/B-V dosimeter 
cross sections, 7:22953 (EGG-PHYS—5608) 
Measurement of resonance self-shielding factors of neutron 
capture cross section by **U, 7:23853 (INIS-SU—44) 
URANIUM ARSENIDES 
Electronic Structure 
Investigation of the electronic structure of semimetallic 
uranium compounds with tetragonal symmetry by positron 
annihilation, 7:22580 
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URANIUM CARBIDES 
Emissivity 

Experimental investigations into the spectral reflectivities and 

emissivities of liquid UO2, UC, ThO: and Nd2Os, 7:22513 
Reflectivity 

Experimental investigations into the spectral reflectivities and 

emissivities of liquid UO., UC, ThO2 and Nd2Os, 7:22513 
URANIUM COMPLEXES 
Catalytic Effects 

Unusual carbon monoxide activation, reduction, and 
homologation reactions of 5f-element organometallics: the 
chemistry of carbene-like dihaptoacyls, 7:22701 

URANIUM DEPOSITS 
Aerial Prospecting 

Airborne gamma-ray spectrometer and magnetometer survey: 
Crescent Quadrangle, Burns Quadrangle, Canyon City 
Quadrangle, Bend Quadrangle, Salem 
Final report, 7:20960 (GJBX—240-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
New Rockford q le, North Dakota. Final report, 
7:20970 (GJBX—387-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Sioux Falls quadrangle, South Dakota. Volume I. Final 
report, 7:20972 (GJBX—389-81) 

Airborne gamma-ray ter and magnetometer survey: 
Sioux Falls quadrangle, South Dakota. Final report, 7:20973 
(GJIBX—389-81-Vol.2) 

Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidido, and Emory Peak quadrangles, 
Texas. Volume 1. Final report, 7:20962 (GJBX—365-81) 

Exploration 

Airborne gamma-ray spectrometer and magnetometer survey: 
Ukiah quadrangle, California. Final report, 7:20974 (GIBX— 
390-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Huron quadrangle, South Dakota. Final report, 7:20975 
(GIBX—405-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Alturas quadrangle, California. Final report, 7:20976 
(GJBX—406-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Chico quadrangle, California. Final report, 7:20977 (GJBX— 
407-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Eureka q ie, California. Final report, 7:20979 
(GJBX—409-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Susanville quadrangle, California. Final report, 7:20980 
(GIBX—410-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey, 
Mitchell Quadrangle, South Dakota. Final report, 7:20965 
(GJBX—385-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey, 
New Rockford gle, North Dakota. Final report, 
7:20969 (GJBX—387-81-Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Medford Quadrangle, Oregon. Final report, 7:20964 
(GIBX—384-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Mitchell Quadrangle, South Dakota. Final report, 7:20966 
(GIBX—385-81-Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
north/south tieline. Final report, 7:20967 (GJBX—386-81- 
Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
north/south tieline. Final report, 7:20968 (GJBX—386-81- 
Vol.2) 

Airborne gamma-ray spectrometer and magnetometer survey: 
Roseburg Quadrangle, Oregon. Final report, 7:20971 
(GIBX—388-81-Vol.2) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
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Hydrogeochemical and stream sediment reconnaissance basic 
data for Bakersfield quadrangle, California, 7:20989 
(GIBX—419-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Las Cruces quadrangle, New Mexico, 7:20986 
(GIBX—416-81) 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Goldfield quadrangle, California; Nevada, 7:20988 
(GIBX—418-81) 

NURE aerial gamma-ray and magnetic-reconnaissance survey 
portions of New Mexico, Arizona, and Texas. Volume I. 
Instrumentation and data reduction. Final report, 7:20981 
(GIBX—412-81-Vol.1) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
New Mexico-Carlsbad NI 31-11 Quadrangle. Final report, 
7:20982 (GJBX—412-81-Vol.2C) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
New Mexico-Las Cruces NI 13-10 Quadrangle. Final report, 
7:20983 (GJBX—412-81-Vol.2D) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
Arizona-Holbrook NI 12-5 Quadrangle. Final report, 7:20984 
(GJBX—412-81-Vol.2E) 

NURE aerial gamma-ray and magnetic reconnaissance survey 
of portions of New Mexico, Arizona and Texas. Volume II. 
Texas-New Mexico-El Paso NH 13-1 Quadrangle. Final 
report, 7:20985 (GJBX—412-81-Vol.2F) 

Preliminary study of the uranium potential of the northern part 
of the Durham Triassic Basin, North Carolina, 7:20959 
(DPST—81-141-6) 

Training manual for water sediment geochemical 
reconnaissance, 7:20990 (GJBX—420-81) 

Geochemical Surveys 

Evaluation of uranium geochemical anomalies in the 
Greensboro 1° x 2° NTMS area near Louisburg, NC, 7:20987 
(GJBX—417-81) 

Mineralization 

Past oxygen levels: some evidence from uranium deposits, 

7:20958 


Evaluation and combined geophysical interpretations of NURE 
and related geoscience data in the Van Horn, Pecos, Marfa, 
Fort Stockton, Presidio, and Emory Peak quadrangels, 
Texas. Final report, 7:20963 (GJBX—365-81-Vol.2) 

URANIUM DIOXIDE 
Binding Energy 
Photoelectron spectroscopy of 4f, 5f and 2p orbital electrons 
and the thermochemistry of uranium oxides, 7:22758 
Chemical Composition 
Oxygen distribution in fast reactor oxide fuels, 7:21888 
Reactions 


Out-of-pile studies of reactions of UO2, PuO. and (U,Pu)O. 
with caesium, 7:21003 
Electronic Specific Heat 
Do electronic transitions contribute to the thermodynamics of 
condensed UO;. A review of the arguments, 7:22512 
Electronic Structure 
Photoelectron spectroscopy of 4f, 5f and 2p orbital electrons 
and the thermochemistry of uranium oxides, 7:22758 
Emissivity 
Experimental investigations into the spectral reflectivities and 
emissivities of liquid UO2, UC, ThO2 and Nd2Os, 7:22513 


Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

Entropy 

Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 

Equations of State 

Equation of state for substoichiometric urania using significant 

structures theory, 7:22511 


Formation Free Energy 
Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 
Microstructure 
Uranium plutonium oxide fuels, 7:21871 (HEDL-SA—2536-FP) 
Oxygen Potential 
Oxygen potentials of Usub(0.77)Pusub(0.23)Osub(2+-x) in the 
temperature range 1250-1550°C, 7:21002 


Fabrication of high-density homogeneous ThO/sub 2/-UO/sub 
2/ fuel pellets, 7:21000 
Phase Diagrams 
Out-of-pile studies of reactions of UOz, PuO. and (U,Pu)O. 
with caesium, 7:21003 
Physical Radiation Effects 
Oxygen distribution in fast reactor oxide fuels, 7:21888 
Uranium plutonium oxide fuels, 7:21871 (HEDL-SA—2536-FP) 
Reflectivity 
Experimental investigations into the reflectivities and 
emissivities of liquid UO,, UC, ThO: and Nd2Os, 7:22513 
Sol-Gel Process 
Method and plant for the production of fuel elements 
containing **°U, 7:20997 (Juel-Conf—30) 
Specific Heat 
Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 
Sublimation Heat 
Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 
Thermal Conductivity 
Do electronic transitions contribute to the thermodynamics of 
condensed UO;. A review of the arguments, 7:22512 
Thermodynamic Activity 
Thermodynamic and chemical properties of thoria-urania and 
thoria-plutonia solid solution fast breeder reactor fuels, 
7:21001 
URANIUM ISOTOPES 


Geochemistry of plutonium and of uranium and thorium series 
nuclides in the Gulf of Mexico. Summary of progress, 
7:23203 (DOE/EV/03852—47) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM ORES 


Past oxygen levels: some evidence from uranium deposits, 
7:20958 
Leaching 
Laboratory studies on leaching of low grade uranium ores and 
treatment of low level liquid waste generated by leaching 
experiments, 7:20992 (PAEC(B)IB—80012) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
Physical Radiation Effects 
Specimen temperature field during radiation creep tests of 
ceramic fuel, 7:22464 (INIS-SU—4) 
URANIUM PHOSPHIDES 
Electronic Structure 
Investigation of the electronic structure of semimetallic 
uranium compounds with tetragonal symmetry by positron 
annihilation, 7:22580 
URANIUM SULFIDES 
Electronic Structure 
Investigation of the electronic structure of semimetallic 
uranium compounds with tetragonal symmetry by positron 
annihilation, 7:22580 
URANIUM TETRAFLUORIDE 
Electronic Structure 
Photoelectron spectroscopy of 4f, 5f and 2p orbital electrons 
and the thermochemistry of uranium oxides, 7:22758 
URANYL COMPLEXES 
Separations chemistry, 7:22656 (ORNL—5817) 





URANYL COMPOUNDS 
Chemiiuminescence 


URANYL COMPOUNDS 
See also URANYL SULFATES 


Chemiluminescence of UO22i reduction reactions in perchloric 
acid solutions. Disproportionation of UO2*, 7:22762 
Electroc ence of UO,** solutions i in mixture of 
sulfuric and perchloric acids at high potentials and low 
temperatures, 7:22760 
Photochemiluminescence of UO2** in ClO: solutions, 7:22761 
Electroluminescence 
Chemiluminescence of UO.” reduction reactions in perchloric 
acid solutions. Disproportionation of UO2*, 7:22762 
Electroch ence of UO,** solutions i in mixture of 
sulfuric and perchloric acids at high potentials and low 
temperatures, 7:22760 
Photoluminescence 
Photochemil 
Radiation Effects 
Atom motion observed at various temperatures with a fast 
scan, 7:22745 
Reduction 
Chemiluminescence of UO.” reduction reactions in perchloric 
acid solutions. Disproportionation of UO2*, 7:22762 
Electron Microscopy 
Atom motion observed at various temperatures with a fast 
scan, 7:22745 
URANYL SULFATES 
Chemiluminescence 
Alternating-current electroch 
lantanide solutions, 7:22759 
Electrochemiluminescence of uranyl and lanthanide solutions 
in anode space. Adsorption decomposition of ozone, 7:22764 
Electroluminescence 
Alternating-current electroch 
lantanide solutions, 7:22759 
Electrochemil ence of uranyl and lanthanide solutions 
in anode space. Adsorption decomposition of ozone, 7:22764 
URBAN AREAS 
District Heating 
Heat supply from integrated co-generation power plants, 
7:22231 (EPRI-EA—2084) 
Dual-Purpose Power Plants 
A comparison of eaergy technologies and their use in urban 
planning, 7:22235 (PB—81-239592) 
Renewable Energy Sources 
A comparison of energy technologies and their use in urban 
planning, 7:22235 (PB—81-239592) 
URBAN POPULATIONS 
Blood 
Comparison of some hematological parameters of residents 
consuming “normal” and Ra-contaminated tap-water, 
7:23422 
URIC ACID 
Uric acid provides an antioxidant defense in humans against 
oxidant- and radical-caused aging and cancer: a hypothesis, 
7:23323 
US DOE 
See also ANL 
BONNEVILLE POWER ADMINISTRATION 
HANFORD RESERVATION 
HAPO 
LASL 
LAWRENCE BERKELEY LABORATORY 
LA WRENCE LIVERMORE LABORATORY 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 


SOLAR ENERGY RESEARCH INSTITUTE 
US FERC 


Contracts 

Department of Energy needs better procedures for selecting a 
contractor to operate Argonne National Laboratory, 7:22045 
(EMD—81-66) 

Department of Energy's use of support service contractors to 
perform basic management functions, 7:24107 (EMD—81- 
144) 

Lawsuits 

Tertiary incentive program was poorly designed and 

administered, 7:20887 (EMD—81-147) 
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New headquarters/field structure could provide a better 
framework for improving Department of Energy operations, 
7:22007 (EMD—81-97) 

Procurement 

Survey and analysis of Small Business and Disadvantaged 
Small Business Participation in Solar, Geothermal, Electric 
and Storage Energy Procurement Activity in FY 1978, 
7:22044 (DOE/ET/21003—T1) 


Management 
Role of DOE programs and regulations in supply-side 
economic policy, 7:22016 (DOE/PE—0037) 


Improved oversight and guidance needed to achieve regulatory 
reform at DOE, 7:22089 (EMD—82-6) 
US EPA 
Permit Applications 
Consolidated permitting and its application to the utility 
industry, 7:22030 (EPRI-EA—2064) 
US FERC 
(Federal Energy Regulatory Commission.) 
Pricing Regulations 
Marginal cost pricing in the natural-gas industry, 7:22102 
Recommendations 


FERC should improve the natural gas well determination 
process, 7:20908 (EMD—81-88) 
Us HUD 
Demonstration Programs 
Experience in the northeast with the HUD initiative, 7:22131 
(PNL—3718) 
US NRC 
it 
Improvements needed in the Nuclear Regulatory Commission's 
Office of Inspector and Auditor. Report to the Congress, 
7:21893 (PB—81-233371) 
Reactor Licensing 
Licensing requirements for pending applications for 
construction permits and manufacturing license, 7:21892 
(NUREG—0718-REV-1) 
USA 
(For national information only. See individual states for specific 
references.) 
See also NORTH ATLANTIC REGION 
VIRGINIA 


BWR Type Reactors 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Coal Gasification Plants 
Gasification of western coal: fuel for thought, 7:20694 
Coal Industry 
Coal outlook: have faith, 7:20830 
Coal Liquefaction Plants 
H-coal technology, progress toward commercialization, 
7:20689 
Energy 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
Energy 
Impact of advanced power semiconductor systems on utilities 
and industry. Final report, 7:22217 (EPRI-EM—2112) 
Energy Policy 
Perspectives of U.S. energy problems, 7:22093 (AECL—6958) 
Energy Supplies 
Energy resources for the 80's, 7:22009 


Market aspects of an expansion of the international steam coal 
trade, 7:20824 (EAS-G—2/81) 
Foreign Policy 
US-Mexican energy relations: ambiguity and fragility, 7:22103 
Fossil-Fuel Power Plants 
Keynote address (Table gives size and number of fossil-fuel 
power plants in USA), 7:21711 (EPRI-CS—2206) 
Consumption 


Power plant efficiency improvement: an EPRI perspective (US 
fuel consumption 1979 thru 1980; heat rate, 1950 to 1980; 
plant orders to 1990), 7:21683 (EPRI-CS—2180) 
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Fuel Supplies 
Coal supply/demand 1980-2000, 7:20833 
Surveys 


Airborne gamma-ray spectrometer and magnetometer survey: 
north/south tieline. Final report, 7:20967 (GJBX—386-81- 
Vol.1) 

Airborne gamma-ray spectrometer and magnetometer survey: 
north/south tieline. Final report, 7:20968 (GJBX—386-81- 
Vol.2) 

HTGR foundation assessment study: physiographic divisions, 
United States for Gas-Cooled Reactor Associates, 7:21840 
(DOE/SF/02034—T31) 

HTGR Type Reactors 

HTGR foundation assessment study: physiographic divisions, 
United States for Gas-Cooled Reactor Associates, 7:21840 
(DOE/SF/02034—T31) 

Hydroelectric Power 

Integrated operation of water-resource and electrical-power 

systems, 7:21137 (CRWR—159) 
LMFBR Type Reactors 


Status of fast breeder reactor development in the United States, 


7:21882 (IWGFR—37/2) 
Nuclear Power Plants 
US central station nuclear electric generating units: significant 
milestones, 7:21776 (DOE/NE—0030/3-81) 
PWR Type Reactors 
Analysis of LWR outage experience and impact on long 
cycles, 7:21895 (DOE/ET/34070—1) 
Radioactive Waste Disposal 


Session I-B. Overview of the National Waste Terminal Storage 


Program, 7:21025 (DOE/NWTS—15) 


Session II-A. Site characterization, 7:21026 (DOE/NWTS—15) 


Session II-B. Repository development, 7:21027 
(DOE/NWTS—15) 
Session II-C. Regulatory framework, 7:21085 (DOE/NWTS— 
15) 
Session II-D. Systems, 7:21028 (DOE/NWTS—15) 
Session II-E. Socioeconomic evaluations, 7:21018 
(DOE/NWTS—15) 
Session II-F. Site screening/characterization support activities, 
7:21029 (DOE/NWTS—15) 
Session II-G. Repository data base development, 7:21030 
(DOE/NWTS—15) 
Session II-H. Regulatory implementation, 7:21086 
(DOE/NWTS—15) 
Session II-I. Systems performance assessment, 7:21031 
(DOE/NWTS—15) 
Session II-J. Sociopolitical initiatives, 7:21087 (DOE/NWTS— 
15) 
Session II-K. Earth sciences, 7:21032 (DOE/NWTS—15) 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Session II-M. Waste package development, 7:21034 
(DOE/NWTS—15) 
Session II-N. Quality assurance, 7:21035 (DOE/NWTS—15) 
Session II-O. Overviews of NWTS projects, 7:21036 
(DOE/NWTS—15) 
Radioactive Waste Management 
Session II-L. International waste management, 7:21033 
(DOE/NWTS—15) 
Slurry Pipelines 
Pipeline transportation of coal, 7:20818 
Trade 
International energy indicators, October-November 1981, 
7:22096 (DOE/IA—0010/15) 
Water Resources 
Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
Wind Power 
Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 1. Technical report, 7:21667 
(PNL—3199-Vol.1) 
Wind characteristics program, 7:21653 (PNL-SA—9741) 


Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 


UTAH 
Oll Sand Deposits 


Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
Geothermal Power Plants 
Progress in geothermal power development in the Azores, the 
People’s Republic of China, Costa Rica, El Salvador, 
Indonesia, Kenya, Turkey, and the USSR, 7:21549 (EPRI- 
AP—2098) 
LMFBR Type Reactors 
Development of fast reactors in the USSR, March 1981, 
7:21880 (IWGFR—37/2) 


UTAH 


Coal Deposits 

Preliminary coal development potential map of the 
Kaiparowits plateau area, Garfield and Kane Counties, Utah 
(No text), 7:20799 (USGS-OFR—80-1039) 


Geologic map of the central and northern Mineral Mountains, 
Utah, 7:21555 (DOE/ID/01601—T8) 

Progress report on the geothermal assessment of the Jordan 
Valley, Salt Lake County, Utah, 7:21560 (DOE/ID/12079— 
39) 

Target reservoirs for CO. miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Geothermal Exploration 

Progress report on the geothermal assessment of the Jordan 
Valley, Salt Lake County, Utah, 7:21560 (DOE/ID/12079— 
39) 

Geothermal Resources 

Progress report on the geothermal assessment of the Jordan 
Valley, Salt Lake County, Utah, 7:21560 (DOE/ID/12079— 
39) 

Gravity Surveys 

Gravity survey of the Cove Fort-Sulphurdale KGRA and the 
north Mineral Mountains area, Millard and Beaver Counties, 
Utah, 7:21565 (DOE/ID/01601—T6) 

Hydrology 

Progress report on the geothermal assessment of the Jordan 
Valley, Salt Lake County, Utah, 7:21560 (DOE/ID/12079— 
39) 

Maps 

Geologic map of the central and northern Mineral Mountains, 

Utah, 7:21555 (DOE/ID/01601—T8) 
Natural Gas Deposits 

Development of techniques for optimizing selection and 
completion of western tight gas sands. Summary report, 
Phases I through VIII, November 1978-September 1981, 
7:20904 (DOE/BC/10005—7) 

Oil Fields 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO2 miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Oil Sand Deposits 

Economic evaluation of oil shale and tar sands resources 
located in the state of Utah. Phase I: final report, 7:20926 
(NP—2902016) 
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Oil Shale Deposits 
Economic evaluation of oil shale and tar sands resources 
located in the state of Utah. Phase I: final report, 7:20926 
(NP—2902016) 


See ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES 


VACANCIES 
Formation Heat 
Positron annihilation measurement of the vacancy formation 
enthalpy in copper, 7:22447 
VACCINIA VIRUS 
Response Modifying Factors 
Approach to modification of the repair activity in eucaryotic 
cells by biological factors, 7:23458 
VACUUM PUMPS 
See also CRYOPUMPS 


Efficiency 
To the question of palladium diaphragms application in 
thermonuclear devices, 7:24043 (KFTI—80-37) 
VACUUM SYSTEMS 
Cold Traps 
Series of nitrogen forevacuum traps for nominal bores of 16, 
32, 63, 100 and 160 mm diameter, 7:22868 (KFTI—80-37) 


Degassing 
Heating of super high vacuum system in the pumping out by 
the nitrogen forevacuum pump, 7:22865 (KFTI—80-37) 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALVES 
Actuators 
Digital sequential solid-state relay tester, 7:23026 (LA—9008- 
MS) 
Materials 
Development of coal firing power unit with ultra performance 
in Japan, 7:21701 (EPRI-CS—2180) 
Quality Assurance 
Trials and tribulations of obtaining a 'N’ stamp (PWR), 7:21827 
VAN DE GRAAFF ACCELERATORS 
Construction 


Design and performance of a high current van de Graaff 
generator using a polyamide thread after Bailitis, 7:22899 


Design 
Design and performance of a high current van de Graaff 
generator using a polyamide thread after Bailitis, 7:22899 
Performance Testing 
Design and performance of a high current van de Graaff 
generator using a polyamide thread after Bailitis, 7:22899 
VANADIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 


Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
Structure 
Point-slit angular correlations in vanadium. A theoretical study 
to design the experiment, 7:22412 
Emission 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Neutron Transport 
Theoretical and experimental (for Be and V) investigations of 
very low neutron scattering on inhomogeneities of medium, 
7:23901 (INIS-SU—40) 


ERA Vol. 7, No. 8 / 3108 


Physical Radiation Effects 
Study of neutron irradiation damage in V and V-C alloys by 
means of electron microscopy and positron annihilation, 
7:22456 
VANADIUM 51 TARGET 
Neutron Reactions 
Cross section measurement for (n, a) reaction in the medium 
mass region at Esub(n)= 14,6 MeV, 7:23809 (INIS-SU—40) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
Brittleness 
Cracking of 49Fe-49Co-2V alloy during machining, 7:22292 
(BDX—613-2716) 
Chemical Composition 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 
Diffusion 
Thermotransport of hydrogen and deuterium in vanadium, 
niobium and tantalum alloys, 7:22325 (IS-T—939) 
Energy-Level Density 
Positron annihilation study of Cr-Fe and V-Fe alloys, 7:22411 
Laves Phases 
Change of critical parameters for Zrsub(x)Hfsub(1-x)Vsub(2) 
system, 7:22330 (KFTI—80-30) 
Machining 
Cracking of 49Fe-49Co-2V alloy during machining, 7:22292 
(BDX—613-2716) 
Phase Studies 
Formation of superconducting C15 phases in ternary V-Hf-Cu 
alloys, 7:22361 
Physical Radiation Effects 
Effect of phase transformations on interaction of a 
with radiation-induced defects in titanium chemical bond 
alloys, 7:22322 (INIS-SU—61) 
VANADIUM BASE ALLOYS 
Physical Radiation Effects 
Study of neutron irradiation damage in V and V-C alloys by 
means of electron microscopy and positron annihilation, 
7:22456 
VANADIUM BORIDES 
Surface Coating 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
VANADIUM CARBIDES 


Studies on low-energy ion sputtering at Faculty of 
of Nagoya University, 7:24024 (JAERI-M—8971) 
VANADIUM SILICIDES 
Physical Radiation Effects 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
Positrons 
Two-dimensional angular correlation of annihilation radiation 
experiments, 7:23728 
Radiation Heating 
Peculiarities of the effect of different types of radiations on 
superconducting compounds with the A-15 structure, 
7:22316 (INIS-SU—61) 
VANADIUM SULFIDES 
Magnetic Properties 
Magnetization and neutron study of BaVSs, 7:22570 
VAPOR DEPOSITED COATINGS 
Coated woven materials and method of preparation (Patent), 
7:22349 
Physical vapor deposition of low Z materials, 7:24023 (JAERI- 
M—8971) 
Adhesion 
Effect of partial pressure and temperature on properties of 
vacuum deposited chromium-gold thin films, 7:22291 
(BDX—613-2687R) 


Morphology of AlzOs scales on doped Co-Cr-Al coatings, 
7:22389 
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Thermal Fatigue 
Thermal fatigue testing of coatings for fusion reactor 
applications, 7:24075 
VARIABLE STARS 
Mass 
Masses and pulsations of BL Herculis variables, 7:23559 (LA- 
UR—81-3250) 
Pulsations 
Masses and pulsations of BL Herculis variables, 7:23559 (LA- 
UR—81-3250) 
RR lyrae variable pulsations and the Oosterhoff groups, 
7:23560 (LA-UR—81-3251) 
VAVILOV-CHERENKOV RADIATION 
See CHERENKOV RADIATION 
VEGETABLES 
(Edible parts of plants only.) 
See also BEANS 
MUNGBEANS 


PEAS 
SOYBEANS 


Activation Analysis 
Use of stochastic programming in neutron activation analysis, 
7:22616 (INIS-SU—39) 
Radionuclide Kinetics 
Cesium-137 in some food samples in India, 7:23145 (EML— 
395) 
Solvent Extraction 
Antimutagenic activities of common vegetables and their 
chlorophyll content, 7:23490 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
TRAINS 
TRUCKS 


Solid Fuels 
Solid fuel applications to transportation engines, 7:22280 
VENTILATION SYSTEMS 
Losses 
Possibilities of reducing the ventilation energy losses in blocks 
of flats, 7:22185 (VTT-LVI—49) 


Neutron generation in the radiation field of relativistic 
electrons (Neutron focus), 7:22916 (INIS-SU—61) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 


See VICIA 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 
VIBRATIONAL STATES 
Interacting Boson Model 
Structure of vibrational and rotational nuclei, 7:23885 (JAERI- 
M—8769) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VICIA 
Radiation Effects 
Effects of dose fractionation after irradiation with neutrons 
produced by 600 MeV protons, 7:23381 
Induction of micronuclei by irradiation with neutrons 
produced from 600 MeV protons, 7:23380 
VIDEO TAPES 
Remote Viewing Equipment 
Personal microcomputer automatically controls video playback 
facility, 7:22875 (UCRL—50025-81-1) 
VINYLCYANIDE 
See ACRYLONITRILE 
VIRGINIA 
Geothermal Exploration 
Geothermal energy for the eastern United States, 7:21584 
Petroleum Geology 
Geologic structure and hydrocarbon potential along the 
Saltville and Pulaski Thrusts in Southwestern Virginia and 


WASTE PROCESSING PLANTS 
Feasibility Studies 


Northeastern Tennessee: Part A, Part B, Part C. Publication 
23, 7:20841 (NP—2901887) 
VISCOUS FLOW 
Mathematical Models 
Slow viscous flow through a deformable matrix, 7:21563 
VISIBLE RADIATION 
Absorption 


Chlorophyll-specific photosynthesis and quantum efficiency at 
subsaturating light intensities, 7:21228 
Effects 


Separation of cell enlargement and division in bean leaves, 
7:23337 
VISION 
Sensitivity 
Visual fields and flicker thresholds in methylmercury-poisoned 
monkeys, 7:23475 
VITAMIN D 
See also CHOLECALCIFEROL 


Biochemistry 
Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH):-Ds-induced CaBP synthesis, 
7:23505 
VITAMIN D-3 
See CHOLECALCIFEROL 
VOLCANIC GASES 
Chemical Composition 
Measurements of the stratospheric plume from the Mount St. 
Helens eruption: radioactivity and chemical composition, 
7:23104 
Radioactivity 
Measurements of the stratospheric plume from the Mount St. 
Helens eruption: radioactivity and chemical composition, 
7:23104 
VOLCANIC REGIONS 


Geothermal energy and volcanic eruptions, 7:21604 
Fluid Injection 
Geothermal energy and volcanic eruptions, 7:21604 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 


W BOSON 
See INTERMEDIATE BOSONS 
WAGR REACTOR 
Moderators 
Comparison of predicted and measured graphite moderator 
behaviour during 16 years’ operation of the Windscale 
advanced gas-cooled reactor, 7:21844 (IWGHTR—3) 
WAIRAKEI GEOTHERMAL FIELD 
Geothermal Power Plants 
Geothermal energy projects: planning and management (Book), 
7:21552 
WALLS 
See also TROMBE WALLS 
U Values 
Expanded revision of effective U-values: U-values for opaque 
wall sections, glazing, and passive solar wall types. Final 
report, 7:22174 (NP—2901538) 
WASTE PROCESSING PLANTS 
Design 
Process selection and investment analysis, methanation facility 
for Purox pyrolysis system off-gas, 7:21116 
(DOE/CS/20449—1) 
Economics 
Economics of nonmetropolitan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
Feasibility Studies 
Economics of litan solid-waste resource reco 
in the North Central Region, 7:22233 (NP—2901486) 





- 
- 
- 
= 
- 
os 
- 
- 
- 
o 
* 
- 
7 
> 
- 
- 


OOO 
eeeetes 


Cost 
Economics of litan solid-waste resource recovery 
in the North Central Region, 7:22233 (NP—2901486) 
Systems Analysis 
Barge-mounted resource recovery facility. Volume I: executive 
summary. Final report May 80-Jun 81, 7:22236 (PB—81- 
240764) 
Barge-mounted resource recovery facility. Volume II: detailed 
study. Final report May 80-Jun 81, 7:22237 (PB—81-240772) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER 
Chemical Analysis 
Analytical methods for trace elements in oil shale and retorting 
products, 7:20939 (LBL—11990) 
Analytical problems in monitoring retort water treatment, 
7:20952 (LBL—11990) 
Identification of carboxylic acids in oil shale process waters, 
7:20948 (LBL—11990) 
Partitioning of As, Cd, Hg, Pb, Sb, and Se during simulated in- 
situ oil shale retorting, 7:20937 (LBL—11990) 
Denitrification 
Pilot-scale testing of fixed-film, fluidized-bed bioreactors for 
denitrification of process wastewaters, 7:22212 (CONF- 
811007—8) 
Environmental Impacts 
Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 


Evaporation 
Disposal of coal gasification wastestreams by evaporation, 
7:20785 
Fractionation 
Speciation of inorganic and organic arsenic compounds in oil 
shale process waters, 7:20947 (LBL—11990) 
Recycling 
Water management and wastewater reuse in SRC coal 
liquefaction facilities. Annual report, September 1980-August 
1981, 7:20761 (DOE/PC/30262—1) 
Water Treatment 
Analytical problems in monitoring retort water treatment, 
7:20952 (LBL—11990) 
Production and possible application of activated carbon from 
waste to cleaning waste water, 7:20787 
Raw and spent shale for the treatment of oil shale process 
waters, 7:20950 (LBL—11990) 
Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 
Treatment of wastewater from modified in-situ oil shale 
retorting, 7:20949 (LBL—11990) 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 


See also DRINKING WATER 
GROUND WATER 
HOT WATER 
SEAWATER 
SURFACE WATERS 
WASTE WATER 


Experimental techniques for the study of photosynthetic water 
splitting, 7:21170 (CONF-811108—8) 
Chemical Analysis 
i gathered in low-level measurement of tritium in 
water, 7:22605 (IAEA-TECDOC—246) 

Experience with a new type of batch cell and associated 
equipment for the achievement of volume reductions greater 
than 100 in the electrolytic enrichment of tritium, 7:22609 
(AEA-TECDOC—246) 

Microprocessor controlled anodic stripping voltameter for 
trace metals analysis in water, 7:22625 (LBL—11990) 

Chemical Reactions 
Direct spectral evidence of the generation of singlet molecular 
oxygen (*/m/sub g/) in the reaction of potassium superoxide 

with water, 7:22659 

Homogeneous catalytic reduction of benzaldehyde with carbon 
monoxide and water: applications of the water gas shift 

reaction, 7:22706 
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Fischer Assay 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Metabolism 
On the measurement of water compartments, pH, and gradients 
in Calvaria, 7:23336 | 
Microwave Radiation 
Detection of submillimeter lines of CO (0.65 mm) and H3O 
(0.79 mm), 7:23591 
Multi-Element Analysis 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Las Cruces quadrangle, New Mexico, 7:20986 
(GIBX—416-81) 
Neutron Transport 
Effect of the moderator dimensions and energy spectrum of 
neutrons from isotope sources on the slow neutron flux 
density distribution in water, 7:23905 (INIS-SU—52) 


Photolysis 
Photocatalytic water decomposition and water-gas shift 
reactions over NaOH-coated, platinized TiO2. Technical 
report no. 19, 1 January-31 December 80, 7:21105 (AD-A— 
093650) 
Sensible Heat Storage 
High temperature solar thermal storage (oil/rock, latent heat, 
water), 7:21522 (STTFUA—81/11) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
PWR TYPE REACTORS 
R-2 REACTOR 
SGHWR REACTOR 
Economic Analysis 
Cost analysis of light water reactor power plants, 7:21894 
(AD-A—093751) 
Fuel Management 
Extended fuel-burnup demonstration program . First technical 
progress report, June 1979-December 1980, 7:21826 
(WCAP—9883) 
Reactor Accidents 
Iodine literature survey, 7:21966 (EPRI-NSAC—14) 
Reactor Physics 
Neutron cross-section libraries in the AMPX master interface 
format for thermal and fast reactors, 7:23910 
(ORNL/CSD/TM—164) 
Reactor Safety 
Plans for assessment of best estimate LWR systems codes. 
Topical report, 7:21980 (NUREG—0676) 
WATER GAS PROCESSES 
Catalysis 
Catalytic activation of carbon monoxide, 7:22661 
Chemistry of the water gas shift reaction catalyzed by rhodium 
complexes, 7:22702 
Homogeneous catalysis of the water gas shift reaction using 
simple mononuclear carbonyls, 7:22705 
Importance of reactions of oxygen bases with metal carbonyl 
derivatives in catalysis: homogeneous catalysis of the water 
gas shift reaction, 7:22704 
Water gas shift reaction as catalyzed by ruthenium carbony] in 
acidic solutions, 7:22703 
Catalysts 
Catalytic activation of carbon monoxide, 7:22661 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
Chemical Reaction Kinetics 
Mechanistic aspects of the homogeneous water gas shift 
reaction, 7:22662 
WATER HEATERS 
See also SOLAR WATER HEATERS 
Power Demand 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
Remote Control 
Customer acceptance of direct load controls: residential water 
heating and air conditioning. Final report, 7:22113 (EPRI- 
EA—2152) 
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WATER POLLUTION 
Environmental Effects 
Geochemical cycles of elements and human perturbation, 
7:23202 
WATER POLLUTION CONTROL 
Formation, prevention and breaking of sea-water-in-crude-oil 
emulsions: chocolate mousse, 7:23188 (CONF-8011114—) 
Water quality and hydrologic effects of coal mining, 7:23196 
(LBL—11990) 
WATER POLLUTION MONITORS 
Technology Assessment 
of instrumentation for environmental monitoring, 
7:22980 (LBL—11990) 
WATER PUMPS 
Photovoltaic Power Supplies 
Photovoltaic powered circulator pump, 7:21245 
WATER QUALITY 
Data Analysis 
Data quality and analysis in risk assessment, 7:22112 (EPRI- 
EA—2064) 


Health Hazards 
Water-quality criteria: methodology and applications, 7:22023 
(EPRI-EA—2064) 
Risk Assessment 


Data quality and analysis in risk assessment, 7:22112 (EPRI- 
EBA—2064, 
WATER RESERVOIRS 


Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 


Reservoir-associated seismicity, 7:23536 
WATER RESOURCES 
Environmental Policy 
Economist's view of risk assessment, 7:22033 (EPRI-EA— 
2064) 
Resource Assessment 
Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
Resource Development 
Integrated operation of water-resource and electrical-power 
systems, 7:21137 (CRWR—159) 
WATER TREATMENT 
Feasibility Studies 
Steam stripping of gas condensate and retort water, 7:20951 
(LBL—11990) 
Monitoring 
Analytical problems in monitoring retort water treatment, 
7:20952 (LBL—11990) 
WATER VAPOR 
See also STEAM 
Chlorination 
Kinetics of the reverse Deacon reaction, 7:21106 (IS-T—978) 
WATERFLOODING 
Field Tests 
Big Muddy Field Low-Tension Flood Demonstration Pro 
Third annual report, April 1980-March 1981, 7:20852 
(DOE/SF/01424—39) 
Tracer Techniques 
Prospect for application of natural tritium to control borehole 
flooding, 7:20853 (INIS-SU—2) 
WATERWALL INCINERATORS 
Chemical Effluents 
Environmental assessment of a waste-to-energy process: 
Braintree Municipal Incinerator, 7:23085 (EPA—600/PS7- 
80-149) 
Gaseous Wastes 
Environmental assessment of a waste-to-energy process: 
Braintree Municipal Incinerator, 7:23085 (EPA—600/PS7- 


Requirements for remote sensing wave data near Ireland, 
7:21652 (ESA-SP—154) 
WAVEGUIDES 


Coupling 
Tuning of directional coupler with coupling along a wide wall, 
7:22922 (INIS-SU—67) 


of directional coupler with coupling along a wide wall, 
7:22922 (INIS-SU—67) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK BOSON 

See INTERMEDIATE BOSONS 


Compilation 
— weather data for New Zealand, 7:22175 (NZERDC— 
) 
Economic Impact 
Effect of weather on electric utility fuel budgeting, 7:23070 
(CONF-8104122—) 


information), 7:23071 (CONF-8104122—) 
Value of weather information for the gas and electric utility 
industry, 7:23068 (CONF-8104122—) 
WEATHERIZATION 
Budgets 


Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:22165 (EMD—82-2) 
Federal Assistance 
Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:22165 (EMD—82-2) 


Management 
Uncertain quality, energy savings, and future production 
hamper the weatherization program, 7:22165 (EMD—82-2) 
WECS 
See WIND TURBINES 
WELDED JOINTS 
Acoustic Emission Testing 
Acoustic emission measurements on metal of NPS pipelines, 
7:23019 (INIS-SU—4) 
Chemical Composition 
Comparison of laser welds in two stainless steels, 7:22342 
(Y/DV—180) 
Fracture Properties 
Properties of weldments for pipeline applications, 7:22387 
Recent developments in welding materials for high 
performance Arctic grade line pipe production, 7:20922 
Toughness of submerged arc welds in large diameter grade 70 
line pipe (Spirally welded), 7:22808 
Fractures 
Mechanical and fracture mechanical testing of welded joints in 
nuclear engineering, 7:22858 
Materials Testing 
Ferritic weldment of grain-refined ferritic steels for cryogenic 
use, 7:22796 (LBL—13017) 
Mechanical Tests 
Mechanical and fracture mechanical testing of welded joints in 
nuclear engineering, 7:22858 


Weld failure detection (Patent), 7:21989 
Quality Control 
Alternative girth weld defect assessment criteria for pipelines, 
7:22810 
WELDS 
See WELDED JOINTS 
WELL DRILLING 
Contamination 
Plant and soil changes resulting from exploratory oil and gas 
illing in the Canadian High Arctic, 7:20881 (CONF- 
800172—(Vol.1)) 
Economics 
Drilling operations - on land, 7:20842 (CONF-800172—Vol.1) 





Environmental Effects 
Plant and soil changes resulting from exploratory oil and gas 
drilling in the Canadian High Arctic, 7:20881 (CONF- 
800172—(Vol.1)) 
Liquid Wastes 
Characterization of ic constituents in waste drilling fluids, 
7:20891 (CONF-800172—(Vol.1)) 
Drilling fluids and cuttings disposal, 7:20873 (CONF-800172— 
(Vol.1)) 
MWD Systems 
Measure-while-drilling, 7:22887 (EGG—1183-1783) 
Risk Assessment 
Drilling operations - on land, 7:20842 (CONF-800172—Vol.1) 
Solid Wastes 
Drilling fluids and cuttings disposal, 7:20873 (CONF-800172— 
(Vol.1)) 
WELL LOGGING EQUIPMENT 
Directories 


Sourcebook on high- ture electronics and 

instrumentation, 7:21583 (SAND—81-2112) 
Measuring Instruments 

Sourcebook on high-temperature electronics and 

instrumentation, 7:21583 (SAND—81-2112) 
Tritium Meters 
Design manual for a well-logging probe capable of measuring 
tritium, 7:23037 (PNL—4069) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 

WEST VIRGINIA 

Geothermal Exploration 

Geothermal energy for the eastern United States, 7:21584 

WESTINGHOUSE GASIFICATION PROCESS 

Cost Benefit Analysis 

ee ee eee 
a petroleum refinery, 7 

Process Development Units 

Advanced coal-gasification system for electric-power 
generation. First quarterly progress report, Fiscal Year 1981, 
October 1-December 31, 1980, 7:20661 (DOE/ET/14752— 
12) 

Advanced coal gasification system for electric power 
generation. Second quarterly progress report FY 1981, 
January 1-March 31, 1981, 7:20662 (DOE/ET/14752—16) 

Performance assessment of materials and components of the 
Westinghouse coal gasification process development unit, 
7:20683 (ORNL/TM—8037) 

WHEAT 
Radionuclide Kinetics 

Cesium-137 in some food samples in India, 7:23145 (EML— 

395) 
Uptake 
Absorption of radioactive materials by plants, 7:23154 (NIRS- 
M—31) 
WHITE SANDS SOLAR FACILITY 
Solar thermal test facilities and Users Association, 7:21360 
Solar Furnaces 
Operating experience with mirror assemblies at White Sands 
Solar Furnace, 7:21479 (STTFUA—81/11) 
WHOLE-BODY COUNTERS 
Calibration 

Yield calculations using the Monte Carlo method for a whole- 
body counter, a device to determine the activity and identify 
incorporated radionuclides, 7:22992 


See also TORNADOES 
Data Analysis 
Meteorological data: treatment of radiation data, test reference 
year, 7:21152 (VKI-LS—1980-2-VOL-1) 
Urban Areas 
Loss of energy by wind (Sweden), 7:22155 (BFR-R—176-1980) 
WIND POWER 
Availability 
Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 1. Technical report, 7:21667 
(PNL—3199-Vol.1) 
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Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 2. Appendices, 7:21668 (PNL— 
3199-Vol.2) 

Sites for wind-power installations: physical modeling of the 
wind field over Kahuku Point, Oahu, Hawaii. Final report, 
7:21662 (DOE/ET/20292—79/1) 

Survey of the winds on the Island of Maui for potential wind 
power Part 1: mobile sampling program, 7 
August-26 August 1976, 7:21671 (UHMET—76-06) 

Survey of the winds on the Island of Hawaii for potential wind 

power generation. Part 1: mobile sampling program, 3 
September-12 September 1976, 7:21658 (UHMET__76-07) 

Wind characteristics program, 7:21653 (PNL-SA—9741) 

Wind energy resource atlas. Volume II. TVA power service 
area, 7:21670 (TVA/OP/ECR—81/7 1-Vol.2) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21655 (TVA/OP/ECR_81/7 1-Vol.1) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21656 (TVA/OP/ECR—81/71-Vol.3) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21657 (TVA/OP/ECR—81/71-Vol.4) 

Resource Assessment 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 1. Technical report, 7:21667 
(PNL—3199-Vol.1) 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 2. Appendices, 7:21668 (PNL— 
3199-Vol.2) 

Sites for wind-power installations: physical modeling of the 
wind field over Kahuku Point, Oahu, Hawaii. Final report, 
7:21662 (DOE/ET/20292—79/1) 

Survey of the winds on the Island of Maui for potential wind 
power generation. Part 1: mobile sampling program, 7 
August-26 August 1976, 7:21671 (UHMET—76-06) 

Survey of the winds on the Island of Hawaii for potential wind 
power generation. Part 1: mobile sampling program, 3 
September-12 September 1976, 7:21658 (UHMET—76-07) 

Wind and solar energy applications study, 7:21660 (NP— 
2901491) 

Wind characteristics program, 7:21653 (PNL-SA—9741) 

Wind energy resource atlas. Volume II. TVA power service 
area, 7:21670 (TVA/OP/ECR—81/7 1-Vol.2) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21655 (TVA/OP/ECR_81/71-Vol. 1) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21656 (TVA/OP/ECR—81/71-Vol.3) 

Wind resource analysis for the Tennessee Valley Authority 
Region, 7:21657 (TVA/OP/ECR—81/71-Vol.4) 

World-wide wind resource assessment, 7:21654 (PNL-SA— 
9742) 

Resource Development 

Wind and solar energy applications study, 7:21660 (NP— 

2901491) 
Socio-Economic Factors 

Wind and solar energy applications study, 7:21660 (NP— 
2901491) 

WIND POWER PLANTS 
Economics 

Wind system value analysis for electric utilities: a comparison 

of four methods, 7:21661 (SERI/TP—214-1464) 
Site Selection 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 1. Technical report, 7:21667 
(PNL—3199-Vol.1) 

Estimation of wind characteristics at potential wind energy 
conversion sites. Volume 2. Appendices, 7:21668 (PNL— 
3199-Vol.2) 

WIND TURBINES 


Exchange of national experience in the field of new energy 
sources - in particular, solar, wind, and geothermal energy: 
The 25 m ex tal horizontal axis wind turbine (25 m 
HAT), 7:21664 (PB—81-239568) 

Investigation of variable speed for wind turbine power 
generation, 7:21663 (DOE/ET/29100—18) 
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Economics 
Economic analysis of small wind-energy-conversion systems 
for ten MASEC sites, 7:21659 (MASEC-R—81-071) 


ings, small-wind-turbine systems, 1981, 7:21669 
(SERI/CP—635-1212) 


Performance 
Investigation of variable speed for wind turbine power 
generation, 7:21663 (DOE/ET/29100—18) 
Performance Testing 
Current developments in small wind energy conversion 
systems, 7:21672 
Research Programs 
Current developments in small wind energy conversion 
systems, 7:21672 
WINDOWS 
Physical Radiation Effects 
Radiation damage in diagnostic window materials for the 
TFTR, 7:24002 (ANL/FPP/TM—146) 
WIND-POWERED PUMPS 
Manuals 
Water pumping windmill designs: a handbook, 7:21666 (PB— 
81-246944) 
WINDSCALE ADV. GAS-COOLED REACTOR 
See WAGR REACTOR 
WINKLER PROCESS 
Coal gasification for stationary gas-turbine applications, 
7:20639 (CONF-811220—1) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN 
Energy Conservation 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
Solar 
Regional Constituency Support Program for FY 1981, 7:21383 
(MASEC-R—81-075) 
wooD 
Acid Hydrolysis 
Acid hydrolysis of wood, 7:21206 (NZERDC—56) 


Combustion 
Residential Wood Combustion Safety Workshop, 7:21184 
(DOE/CS/30149—T4) 


Pressurized gasification of wood with oxygen combustion or 
electrical heating, 7:21278 

Process and equipment for the fluidized bed oxygen 
gasification of wood, 7:21280 

Thermochemical biomass gasification, 7:21277 


Liquefaction 
Catalytic liquefaction of wood material, 7:21282 
WOOD BURNING APPLIANCES 
See also WOOD BURNING FURNACES 
Flue Gas 
High altitude testing of residential wood-fired combustion 
equipment. Final report, 7:22884 (PB—81-226151) 
Performance Testing 
High altitude testing of residential wood-fired combustion 
equipment. Final report, 7:22884 (PB—81-226151) 
WOOD BURNING FURNACES 


Home use of wood: wood stove testing methods and some 
preliminary experimental results, 7:21179 (CONF-7805229—) 


Home use of wood: wood stove testing methods and some 

preliminary experimental results, 7:21179 (CONF-7805229—) 
WOOD FUELS 
Availability 

Energy requirements for wood production, 7:21173 (CONF- 
7805229—) 

Wood fuel for power generation at Wendel, California, 7:21229 
(DOE/ET/27244—T1-Vol.1-Ex.Summ.) 

Wood fuel for power generation at Wendel, California. 
Volume 3. Inventory and availability, 7:21186 
(DOE/ET/27244—T1-Vol.3) 

Calorific Value 

Economics and energetics of wood for fuel, 7:21181 (CONF- 

7805229—) 


Combustion 


Wood fuel for power generation at Wendel, California. 
Volume 4. Fuel properties, 7:21187 (DOE/ET/27244—T1- 
Vol.4) 

Combustion 

Residential wood-combustion workshops, 7:21197 (MASEC- 

CF—8 1-060) 


Drying 
Wood fuel for power generation at Wendel, California. 
Volume 4. Fuel properties, 7:21187 (DOE/ET/27244—T1- 
Vol.4) 
Economic Analysis 
Economic summary of woody biomass direct combustion and 
gasification alternatives, 7:21198 (MASEC-R—81-065) 


Harvesting 

Economics and energetics of wood for fuel, 7:21181 (CONF- 
7805229—) 

Energy requirements for wood production, 7:21173 (CONF- 
7805229—) 

Energy utilization from biomass - from fuel plantations, 
7:21177 (CONF-7805229—) 

Wood fuel for power generation at Wendel, California. 
Volume 5. Harvest, collection, and transportation, 7:21188 
(DOE/ET/27244—T1-Vol.5) 

Inventories 

Wood fuel for power generation at Wendel, California. 
Volume 3. Inventory and availability, 7:21186 
(DOE/ET/27244—T1-Vol.3) 

Meetings 

Energy in forestry: production and use, 7:21172 (CONF- 
7805229—) 

Residential wood-combustion workshops, 7:21197 (MASEC- 
CF—81-060) 

Pollution Regulations 
Air emission standards for wood waste fuels, 7:21164 
Procurement 

Wood fuel for power generation at Wendel, California. 
Volume 2. Business structure and economics, 7:21185 
(DOE/ET/27244—T1-Vol.2) 

Resource Potential 

Forest residues for energy in the South, 7:21175 (CONF- 

7805229—) 
Storage 

Wood fuel for power generation at Wendel, California. 
Volume 4. Fuel properties, 7:21187 (DOE/ET/27244—T1- 
Vol.4) 


Energy utilization from biomass - from fuel plantations, 
7:21177 (CONF-7805229—) 

Wood fuel for power generation at Wendel, California. 
Volume 5. Harvest, collection, and transportation, 7:21188 
(DOE/ET/27244—T1-Vol.5) 

WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
Conservation 


Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 
Fuel Consumption 
Energy self-sufficiency for the forest industry in Florida, 
7:21174 (CONF-7805229—) 
Research Programs 
Future raw materials and energy use in industry: a research 
agenda, 7:22211 (BNL—51382) 


Energy self-sufficiency for the forest industry in Florida, 
7:21174 (CONF-7805229—) 
WOOD WASTES 


Utilization and processing of forest energy. Part 2. 
Compression techniques of biomass and a technico-economic 
evaluation of compression processes, 7:21136 (PB—81- 
239188) 

Combustion 
Potential for energy farming in the Dominican Republic: a 
imi analysis. Final report Feb-May 80, 7:21207 


preliminary 
(PB—81-230559) 





Combustion Products 
Environmental assessment of a waste-to-energy process, 
Burlington Electric's wood and oil co-fired boiler, 7:23084 
(EPA—600/PS7-80-148) 


Harvesting 
Design and building of a forestry wastes harvester, 7:21257 
Wood fuel for power generation at Wendel, California. 
Volume 5. Harvest, collection, and transportation, 7:21188 
(DOE/ET/27244—T1-Vol.5) 
Inventories 
Urban wood residue, 7:21176 (CONF-7805229—) 


Utilization and processing of forest energy. Part 2. 
Compression techniques of biomass and a technico-economic 
evaluation of compression processes, 7:21136 (PB—81- 
239188) 

Resource Potential 
Design and building of a forestry wastes harvester, 7:21257 


Wood fuel for power generation at Wendel, California. 
Volume 5. Harvest, collection, and transportation, 7:21188 
(DOE/ET/27244—T1-Vol.5) 

WOOD-FUEL POWER PLANTS 
Comparative Evaluations 

Environmental and economic comparison of advanced 
processes for conversion of coal and biomass into clean 
energy. Final report Sep 77-Dec 78, 7:21135 (PB—81- 
234239) 

Environmental Effects 

Environmental assessment of a waste-to-energy process, 
Burlington Electric’s wood and oil co-fired boiler, 7:23084 
(EPA—600/PS7-80-148) 

WORKERS 
See PERSONNEL 


Comparison of Rankine-cycle power systems: effects of seven 
working fluids, 7:22210 (ANL/CNSV-TM—87) 
Physical Properties 
Effect of commercial enhanced surfaces on the boiling heat 
transfer curve (84 references), 7:22848 (DOE/ET/13328— 


T2) 

WORMS (SEGMENTED) 

See ANNELIDS 
WWER TYPE REACTORS 
Pressure Vessels 
Radiation damage and annealing of Cr-Mo-V steel, 7:21809 

(IWGRRPC—79/3) 

WYOMING 


Conductive thermal modeling of Wyoming geothermal 
systems, 7:21575 (DOE/ID/12079—39) 

Target reservoirs for CO. miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO. miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Geothermal Gradients 

Conductive thermal modeling of Wyoming geothermal 

systems, 7:21575 (DOE/ID/12079—39) 
Natural Gas Deposits 

Development of techniques for optimizing selection and 
completion of western tight gas sands. Summary report, 
Phases I through VIII, November 1978-September 1981, 
7:20904 (DOE/BC/10005—7) 

Oil Fields 

Target reservoirs for CO miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 4: 
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Paradox, Uinta, eastern Utah overthrust, Big Horn, Wind 
River, Powder River, Red Desert, and Great Divide basins; 
CACHE-Ismay through WERTZ-Madison fields. Final 
report, 7:20851 (DOE/MC/08341—35-Vol.2-Pt.4) 

Target reservoirs for CO: miscible flooding. Task two: 
summary of available reservoir and geological data. Vol. II: 
Rocky Mountain states geological and reservoir data. Part 1: 
reservoir selection procedure, geology, and reservoir data 
summary. Final report, 7:20848 (DOE/MC/08341—35- 
Vol.2-Pt.1) 

Uranium Deposits 

Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 


X CHROMOSOME 
Recessive Mutations 
How many loci on the X-chromosome of Drosophila 
melanogaster can mutate to recessive lethals, 7:23276 
Structural Chemical Analysis 
How many loci on the X-chromosome of Drosophila 
melanogaster can mutate to recessive lethals, 7:23276 
X RADIATION 
Biological Radiation Effects 
Comparative litter and reproduction characteristics of mouse 
populations for 82 generations of X-irradiated male 
progenitors, 7:23400 


Induction, expression and modulation of radiation induced 
oncogenesis in vitro in diploid human and rodent cells, 
7:23426 

Comparative Evaluations 

Alpha particles versus conventional radiotherapy to the 

pituitary region: a comparison of risk-benefit, 7:23424 
Effects 


Comparative litter and reproduction characteristics of mouse 
populations for 82 generations of X-irradiated male 
progenitors, 7:23400 

Mutagen Screening 

Meiotic micronuclei induced by X-rays in early spermatids of 

the rat, 7:23404 
Radiation Injuries 

Distribution of '**I in mice after single X irradiation with 0.21 

C/kg, 7:23377 
T 

Developmental abnormalities of the vitreous in mouse fetuses 
caused by simultaneous irradiation of x-rays and ultrasound, 
7:23411 

XENON 
Atom-Molecule Collisions 
Collisional dissociation of dimers by monomers in rare gases, 
7:23688 
Positron-Atom Collisions 
Positron-atom interactions, 7:23707 
XENON CHLORIDES 
Energy-Level Density 
Transient absorptions in rare gas halide lasers, 7:22844 
Relaxation 
Vibrational relaxation studies in noble gas halides, 7:22843 
XENON FLUORIDES 
Reduction 

UO,* chemiluminescence in reactions of xenon compounds. 

Oxidation of U* and decomposition of NasXeOc, 7:22763 
XENON OXIDES 
Reduction 

UO.” chemiluminescence in reactions of xenon compounds. 

Oxidation of U** and decomposition of Na;XeOc, 7:22763 
X-RAY DIFFRACTION 
Codes 

FORTRAN IV program for calculating x-ray powder 

diffraction patterns version 9/10, 7:22629 (SAND—81-8226) 
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X-RAY DIFFRACTOMETERS 
Position Sensitive Detectors 

Position sensitive gas proportional detectors for x-ray 

diffraction and scattering, 7:22978 (KEK—79-34) 
Proportional Counters 

Position sensitive gas proportional detectors for x-ray 

diffraction and scattering, 7:22978 (KEK—79-34) 
X-RAY EMISSION ANALYSIS 
See also X-RAY FLUORESCENCE ANALYSIS 

Detecting device for X-ray radiometric analysis of a matter 
composition, 7:22971 (INIS-SU—S52) 

Specific features of gamma-radiation interaction with a 
substance with account for polarization effects applied to X- 
ray radiometric analysis, 7:22618 (INIS-SU—52) 

X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Counting Circuits 

Detecting device for X-ray radiometric analysis of a matter 

composition, 7:22971 (INIS-SU—S52) 
Recording Systems 

Detecting device for X-ray radiometric analysis of a matter 

composition, 7:22971 (INIS-SU—52) 
Safety Standards 

Proposed American war standard safety code for the industrial 

use of x-rays, Z54. Part I, 7:22852 (AD-A—950848/2) 
X-RAY FLUORESCENCE ANALYSIS 

Technique for stabilization of detected x-radiation flux, 7:22972 

(INIS-SU—S52) 
Data Analysis 

Fluorescence spectra calculation by the Monte Carlo method, 

7:22619 (INIS-SU—52) 


on 
Use of polarized x-rays for improved detection limits in energy 
dispersive x-ray spectrometry, 7:22631 (UCRL—85836- 
Rev.1) 
X-RAY LASERS 
Gain 
Development of x-ray laser media: measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Final technical report 1 Nov 76-31 Dec 80, 
7:22821 (AD-A—102335/7) 
Population Inversion 
Development of x-ray laser media: measurement of gain and 
development of cavity resonators for wavelengths near 130 
angstroms. Final technical report 1 Nov 76-31 Dec 80, 
7:22821 (AD-A—102335/7) 
X-RAY RADIOGRAPHY 
Data Analysis 
Study of Fourier space methods for limited angle image 
reconstruction, 7:22942 
X-Ray Sources 
Feasibility of compact 4 mev electrostatic x-ray source studies 
of compressed gas and high vacuum insulation radiographic 
properties of x-rays in the 2 to 6 MeV Range. Supplement. 
Final report Jun 52-Jun 54, 7:22853 (AD-A—950860/7) 
RGM-1 X-ray generator modulated according to energy, 
7:22854 (INIS-SU—52) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES 
See also COSMIC X-RAY SOURCES 
Feasibility Studies 
Feasibility of compact 4 mev electrostatic x-ray source studies 
of compressed gas and high vacuum insulation radiographic 
properties of x-rays in the 2 to 6 MeV Range. Supplement. 
Final report Jun 52-Jun 54, 7:22853 (AD-A—950860/7) 
Performance 
RGM-1 X-ray generator modulated according to energy, 
7:22854 (INIS-SU—S2) 
X-RAY SPECTROMETERS 
Field Effect Transistors 
Noises in X-ray spectrometers with semiconductor detectors, 
7:22973 (INIS-SU—52) 
Performance 
Noises in X-ray 
7:22973 (INIS-SU—S52) 


with semiconductor detectors, 


YANG-MILLS THEORY 
Field Equations 
Matter-coupled Yang-Mills system in Minkowski space. II. 
Invariant solutions in the presence of Dirac spinor fields, 
7:23788 
YTTERBIUM 
Activation Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
Solvent Extraction 
Mixed ligand chelate extraction of lanthanide ions in systems 
involving 7-(1-vinyl-3,3,6,6-tetramethylhexyl)-8-quinolinol, 8- 
quinolinol, and 1,10-phenanthroline, 7:22636 
YTTRIUM 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
X-Ray Fluorescence Analysis 
Characterization of two cores from the Naval Oil Shale 
Reserve number 1, 7:20935 (LBL—11990) 
YTTRIUM 90 
Inhalation 
Toxicity of ®Y in relatively insoluble fused aluminosilicate 
particles when inhaled by mice, 7:23374 
Toxicity 
Toxicity of ®Y in relatively insoluble fused aluminosilicate 
particles when inhaled by mice, 7:23374 
YTTRIUM ALLOYS 
Deposition 
Sputtered ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 
YTTRIUM HYDRIDES 
Crystal Structure 
Positron studies of metal hydrides, 7:22514 
YTTRIUM OXIDES 
Deposition 
Sputtered ceramic coatings and sealing layers (Hybrid 
CoCrAlY/ZrO2-20Y20s), 7:22517 (PNL-SA—9961) 
YUGOSLAVIA 
Coal Gasification Plants 
Application of Kosovo (Lurgi) gasfication plant test results to 
pollution control process design, 7:20786 


z 


ZEA MAYS 
See MAIZE 
ZENER DIODES 
See JUNCTION DIODES 
ZEOLITES 
Catalytic Effects 
Aromatic gasoline from hydrogen/carbon monoxide over 
ruthenium/zeolite catalysts, 7:20707 
Chain-length control in the conversion of syngas over carbonyl 
compounds archored into a zeolite matrix, 7:20705 
ZERO POWER REACTORS 
See also ORNL-PCA REACTOR 
Reactivity Coefficients 
Fast critical experiments, 7:21950 
ZINC 
Activation Analysis 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
Biological Accumulation 
Dosimetric considerations in neutron activation analysis in 
vivo, 7:23351 (BNL—30393) 
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Biological Effects 
Induction of metallothionein(s) in organ-cultured duodenum: 
relationship to 1a,25-(OH):-Ds-induced CaBP synthesis, 
7:23505 
Stimulation of a Cd-binding protein, and inhibition of the 
vitamin D-dependent calcium-binding protein, by zinc or 
cadmium in organ-cultured embryonic chick duodenum, 
7:23468 
Emission Spectroscopy 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Sheridan quadrangle, Wyoming, 7:20961 (GJBX— 
362-81) 
Monitoring 
Chemical composition of atmospheric deposition: Appendix B, 
7:23083 (EML—395-App.) 
Radionuclides and trace elements in surface air: Appendix C, 
7:23125 (EML—395-App.) 
Root Absorption 
Plant uptake of toxic metals present in drilling fluids, 7:23438 
(CONF-800172—(Vol.1)) 


Solubility 
Solubility effects in waste glass-demineralized water systems, 
7:21064 (PNL-SA—9653) 
X-Ray Fluorescence Analysis 
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102446/ 2 NTIS, PC A08/MF A0O1 
102487/ 6 NTIS, PC A02/MF AOl 
102496/ 7 NTIS, PC A10/MF A01 
102516/ 2 NTIS, PC A03/MF AO1 
102518/ 8 NTIS, PC A04/MF AO1 
102522/ 0 NTIS, PC A04/MF A01 
102523/ 8 NTIS, PC A07/MF AOi 
102524/ 6 NTIS, PC Al5/MF AO1 
103207/ 7 NTIS, PC A03/MF AO1 
103218/ 4 NTIS, PC A02/MF AO1 
103240/ 8 Availability: The New York Academy of Sciences, 2 East 
63rd Street, New York, NY 10021 HC, $108.00 (No copies 
furnished by DTIC) 
103284/ 6 NTIS, PC A03/MF AO1 
103285/ 3 NTIS, PC Al2/MF AO1 7:22826 
103286/ 1 NTIS, PC A04/MF A0O1 7:22827 
103674/ 8 NTIS, PC All/MF AO01 7:21674 
103675/ 5 NTIS, PC A03/MF AO1 7:21675 
950848/ 2 NTIS, PC A02/MF AOl 7:22852 
950860/ 7 NTIS, PC A04/MF AO1 7:22853 
995053 NTIS, PC A03/MF AO1 7:23055 
AFMD- 
82-6 General Accounting Office, P.O. Box 6015, Gaithersburg, DE82902236 7:20870 
MD 20760 
AGNS- 
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NTIS, PC A02/MF AOl DE82003978 7:21084 


Atomic Industrial Forum, Inc., 7101 Wisconsin Avenue, DE82902496 7:21779 
Washington, DC 20014 


NTIS, PC A0S/MF AO1 DE82005613 7:21020 
NTIS, PC A04/MF AOl DE82005585 : 7:21955 


NTIS, PC A05/MF AOl 7:22879 
NTIS, PC A04/MF AO1 DE82005963 7:22209 


NTIS, PC A04/MF A01 DE82005598 7:21115 
NTIS, PC A05S/MF AO1 DE82005599 7:22210 


81-11-PT.2 See DOE/ET/34209-17 DE81025578 7:21781 


2-Vol.2C NTIS, PC A08/MF AOl DE82005962 7:20788 
ANL/FPP/TM- 


146 
ANL/OEPM- 
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NTIS, PC A06/MF A01 DE82005586 7:24002 


See UCID-18878-81 DE82004386 
Am. Soc. Test. Mater., Spec. Tech. Publ., 189-221(1980) 
See MASEC-CF-81-060 


Babcock and Wilcox, Nuclear Power Generation Division, 
Lynchburg, VA 24505 


NTIS, PC A09/MF AOl 
NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A02/MF AOl 
NTIS, PC A02/MF AOI 
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NTIS, PC A02/MF AOl 


Fachinf i um Energie, Physik, Mathematik, 
Karlsruhe, Germany, F.R. 


vee 
bite 


Wik bk 


’ 





shee oven 


sre hey 


NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A06/MF AOl 


Avail: British Library Lending Division, Boston Spa, 
England 


Avail: British Library Lending Div., Boston Spa, Engl. 
Avail: British Library Lending Div., Boston Spa, England 





80-163-PT-1 


2088 
2088-App.A-F 


30045 
30134 
30140 


2668 
2681(Suppl.) 
2684 


2695 


81-04 
CONF-760177- 
(Summ.) 


Availability 
Avail: British Library Lending Div., Boston Spa, England 


Bureau of Land Management, Department of the Interior, 
Washington, DC 


NTIS, PC A06/MF A01 
NTIS, PC A07/MF AOl 
NTIS, PC Al2/MF AOl 


NTIS, PC A07/MF A0l DE82003869 
NTIS, PC A08/MF A01 DE82003804 


NTIS, PC A02/MF AO1 DE81031960 
NTIS, PC A04/MF AOl DE82004801 
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DE82004689 
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PLA 

Pt.B 
CONF-800609- 


Availability 

(Seminar on nuclear data problems for thermal reactor appli- 

cations, Upton, NY, USA, 22-24 May 1978) 

See EPRI-NP-1098 

o spring symposium for the Florida Section of the Society 
of American Foresters, Gainesville, FL, USA, 30-31 May 

1978) 

Univ. of Florida, School of Forest Resources and 

Conservation, Inst. of Food and Agricultural Sciences, 

Gainesville, FL 32611 

(33. annual congress of the Brazilian Association of Metals, 

Rio de Janeiro, Brazil, Jun 1978) 

See INIS-mf-6561 

See INIS-mf-6562 

See INIS-mf-6563 

(VGB meeting on constructional engineering in thermal 

power plants, Koeln, F.R. Germany, 28-29 Sep 1978) 

VGB-Kraftwerkstechnik GmbH, Verlag Technish- 

Wissenschaftlicher Schriften, Essen, Germany 

(Symposium on frontiers of free radical chemistry, Baton 

Rouge, LA, USA, 10-11 Apr 1979) 

Academic Press, Inc., 111 Fifth Avenue, NewYork, NY 

10003 

(International conference on arc physics and weld pool be- 

havior, London, UK, 8-10 May 1979) 

Abington, Cambridge; Welding Institute (1981). 

(IAEA international symposium on occupational radiation 

exposure in nuclear fuel cycle facilities, Los Angeles, CA, 

USA, 18-22 Jun 1979) 

Vienna, Austria; IAEA (1980). 

(Information meeting on natural gas in thermal 

Boeblingen, F.R. Germany, 20-21 Sep 1979) 

See INKA-Conf-79-402-003 

See INKA-Conf-79-402-002 

(Symposium on environmental research needs in Gulf of 

Mexico, Key Biscayne, FL, USA, 30 Sep-5 Oct 1979) 

See DOE/EV/03852-42 

(4. national quantum electronics conference, Edinburgh, UK, 

Sep 1979) 

John Wiley and og New York, NY 

(Regional economic modeling workshop, Washington, DC, 

USA, 15-16 Oct 1979) 

NTIS, PC A03/MF AOi 

(International conference on geotechnical and environmental 

aspects of geopressure energy, Sea Island, GA, USA, 13-20 

Jan 1980) 

Engineering Foundation, 345 East 47th Street, New York, 

NY 10017 

(11. national conference on crystallography, Calcutta, India, 

17-19 Jan 1980) 

New Delhi, India; Indian National Science Academy (1981). 

(Meeting on x-ray astronomy, Cambridge, MA, USA, 28-30 

Jan 1980) 

Dordrecht, Netherlands; D. Reidel (1981). 

(National symposium on plant tissue culture, genetic manipu- 

lation and somatic hybridization of plant cells, Bombay, 

India, 27-29 Feb 1980) 

NTIS (US Sales Only), PC A20/MF A0O1 

(Nuclear chemistry and radiochemistry symposium, Waltair, 

India, 25-28 Feb 1980) 

NTIS (US Sales Only), PC A99/MF AO1 

(User's Association annual meeting, Las Cruces, NM, USA, 

15-17 Apr 1980) 

See SERI-9020/12 

(Meeting of the Christlich-Demokratische Union Deutsch- 

lands, Landesverband Rheinland-Pfalz, Mainz, F.R. Ger- 

many, 21 Apr 1980) 

Stimme der Union Rheinland-Pfalz, Verlags- und 

Vertriebsgesellschaft m.b.H., Mainz, Germany 

(Symposium on advances in food-producing systems for arid 

and semiarid lands, Kuwait, Kuwait, Apr 1980) 

Academic Press, Inc., 111 Fifth Avenue, New York, NY 

10003 

Academic Press, Incorporated, 111 Fifth Avenue, New 

York, NY 10003 

(10. international symposium on effects of radiation on mate- 

rials, Savannah, GA, USA, 3-5 Jun 1980) 

See HEDL-SA-2518-FP 

(International symposium on effects of air pollutants on 

Mediterranean and temperate forest ecosystems, Riverside, 

CA, USA, 22-28 Jun 1980) 

Pacific Southwest Forest and Range Experiment Station 

(PSW), PO Box 245, Berkeley, CA 94701 

(Squid applications to geophysics workshop, Los Alamos, 

NM, USA, 2-4 Jun 1980) 

See LBL-12266 
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(Summ.) 
CONF-801076- 
6 
7 
CONF-8010220- 
4 
CONF-8010238- 
1 
CONF-8010243- 
1 
CONF-8010244- 
CONF-8010250- 
CONF-8010251- 


CONF-8010252- 


CONF-801103- 
65 
66 
CONF-801111- 


CONF-8011114- 

CONF-8011121- 
1 

CONF-8011125- 


1 
CONF-8011126- 


1 
CONF-8011135- 


CONF-8011136- 


Availability 


(CERN school of physics ‘80, Malente, F.R. Germany, 8-21 
Jun 1980) 

See CERN-81-04 

(3. trace element symposium, Jena, German Democratic Re- 
public, 7-11 Jul 1980) 

Jena, Germany; Friedrich-Schiller-Universitaet (1980). 

(180. American Chemical Society meeting/2. chemical con- 
gress of the North American Continent, Las Vegas, NV, 
USA, 24-29 Aug 1980) 

American Chemical Society, 1155 16th St., N.W., 
Washington, DC 20036 

(95. International Astronomical Union symposium on pulsars, 
Bonn, F.R. Germany, 26-29 Aug 1980) 

Dordrecht, Netherlands; D. Reidel (1981). 

(Solar-terrestrial physics discussion meeting, Melbourne, 
Australia, 29-30 Aug 1980) 

Melbourne, Australia; La Trobe University (1980). 
(Coal-based direct reduction processes symposium, Pitts- 
burgh, PA, USA, 29-30 Sep 1980) 

American Iron and Steel Institute, 1000 16th Street, N.W., 
Washington, DC 20036 

(3. world energy engineering congress, Atlanta, GA, USA, 
15 Oct 1980) 

NTIS, PC A02/MF A01 

NTIS, PC A02/MF AOl 

(Symposium on cocarcinogenesis and biological effects of 
tumor promoters, Elmau Castle, Klais, F.R. Germany, 13-16 
Oct 1980) 

NTIS, PC A03/MF AOl1 


; (Integrated Chemists of the Phillippines Incorporated Nation- 


al Convention, Los Banos, Laguna, Philippines, 21 Oct 1980) 
See PAEC(B)ID-80013 

(3. ORNL life sciences symposium: health risk analysis, Gat- 
linburg, TN, USA, 26-30 Oct 1980) 

NTIS, PC A02/MF A0Ol1 

(Colloquium on PWR fuel cycle, Nantes, France, 20-24 Oct 
1980) 

Saint-Sebastein-sur-Loire, France; FORM’ACTION ([nd)). 
(INTERPCON U.K. ‘80, Brighton, UK, 14-16 Oct 1980) 
Surbiton, England; Kiver Communications (1980). 
(Conference on energy equity and the clderly, St Petersburg, 
FL, USA, 28-29 Oct 1980) 

American Association of Retired Persons, 1909 NW K 
Street, Washington, DC 20006 

(Conference on energy equity and the elderly, Boston, MA, 
USA, 22-23 Oct 1980) 

See CONF-8010251- 

(IEEE nuclear science symposium, Orlando, FL, USA, 5-7 
Nov 1980) 

NTIS, PC A02/MF AOl 

NTIS, PC A02/MF A01 

(6. conference on application of accelerators in research and 
industry, Denton, TX, USA, Nov 1980) 

NTIS, PC A02/MF A0O1 

NTIS, PC A02/MF A0O1 

NTIS, PC A02/MF A0Oi 

NTIS, PC A02/MF A0O1 

(1. annual utility conservation conference, New Orleans, LA, 
USA, 16-19 Nov 1980) 

NTIS, PC A03/MF AOi 

(IAEA advisory group specialist meeting on spent fuel stor- 
age alternatives, Las Vegas, NV, USA, 17-21 Nov 1980) 

See DOE/SR-0009 

(International research symposium on chemical dispersion of 
oil spills, Toronto, Canada, 17-19 Nov 1980) 

NTIS (US Sales Only), PC A10/MF A01 

(3. CIIT conference on toxicology, Releigh, NC, USA, 20-21 
Nov 1980) 

NTIS, PC A02/MF AOli 

(11. conference of environmental toxicology, Dayton, OH, 
USA, 18-20 Nov 1980) 

NTIS, PC A02/MF AO1 

(Workshop on x-ray position-sensitive detectors and energy 
discriminating detectors, Hamburg, F.R. Germany, 17-21 
Nov 1980) 

NTIS, PC A04/MF AO1 

(Conference on transport and energy, London, UK, 17-18 
Nov 1980) 

Thomas Telford Limited, P.O. Box 101, 26-34 Old Street, 
London, England 

(International conference on pipeline and energy plant piping 
- fabrication in the 80's, Calgary, Alberta, Canada, 10-13 Nov 
1980) 

Pergamon Press, Inc., Maxwell House, Fairview Park, 
Elmsford, NY 10523 
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1 
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Availability 


(American Association for the Advancement of Science sym- 
posium, Toronto, Ontario, Canada, 8 Jan 1981) 

Ohio State University, 2120 Fyffe Rd., Columbus, OH 43210 
(Society of Automotive Engineers international engineering 
congress and exposition, Detroit, MI, USA, 23-27 Feb 1981) 
Society of Automotive Engineers, Inc., 400 Commonwealth 
Dr., Warrendale, PA 15096 

(National Science Foundation workshop on large-scale labo- 
ratory testing in geomechanics, Berkeley, CA, USA, 17-18 
Feb 1981) 

See LBL-12059 

(Particle accelerator conference, Washington, DC, USA, 11- 
13 Mar 1981) 

See HEDL-SA-2449 

(Workshop on responsible interpretation of atmospheric 
models and related data, La Jolla, CA, USA, 9-11 Mar 1981) 
See UCRL-86981 

(1981 annual meeting of the Association for Asian Studies, 
Toronto, Canada, 13-15 Mar 1981) 

See MIT-81-004WP 

(Western regional ANS student conference, Tempe, AZ, 
USA, 5-8 Mar 1981) 

See DOE/IR/02420-1 

(Conference on acid rain in the Great Lakes region, East 
Lansing, MI, USA, Apr 1981) 

See BNL-30395 

(Symposium on advances in coal utilization technology IV, 
Denver, CO, USA, 20-24 Apr 1981) 

Institute of Gas Tech., IIT Center, 3424 South State St., 
Chicago, IL 60616;, $75.00 

(3. technical contractors’ conference on peat, Bethesda, MD, 
USA, 29-30 Apr 1981) 

Institute of Gas Technology, 3424 South State Street, IIT 
Center, Chicago, IL 60616 

(Workshop on the economic impact of climate on the gas 
and electric utilities industries, Kansas City, MO, USA, 27-28 
Apr 1981) 

University of Oklahoma, School of Meteorology, Normak, 
OK 73019 

(Conference on radiation exposure on pediatric dentistry, 
Cincinnati, OH, USA, 22-25 Apr 1981) 

See LBL-134u7 

(Workshop on constitutive relations for concrete, Albuquer- 
que, NM, USA, 28-29 Apr 1981) 

See LA-UR-81-3509 

(10. annual Rocky Mountain groundwater conference, Lara- 
mie, WY, USA, 20-21 Apr 1981) 

See PNL-SA-9498 

(Annual conference of the International Solar Energy Soci- 
ety, Philadelphia, PA, USA, 26-30 May 1981) 
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ERA Vol. 7, No. 8 / 352R 


Availability Order No. Distribution Category Abstract No. 


956 NTIS, PC Al2/MF AOl DE82005581 MN -4 7:22651 

NTIS, PC All/MF AOl DE82005454 MN 4 7:20733 

NTIS, PC A06/MF AO! DE82005452 MN -4 7:22652 
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9027-PR NTIS, PC A02/MF AOl DE82004686 7:23544 
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81-27 NTIS, PC A03/MF AOl DE82001575 7:23693 
81-37 NTIS, PC A02/MF AOl DE82003204 7:22910 
LA-UR- 
81-2407 NTIS, PC A03/MF AOI DE81030307 7:22336 
81-2951 NTIS, PC A02/MF AO1 DE82002401 7:23072 
81-2969 NTIS, PC A02/MF AO1 DE82002399 7:23558 
81-3054 NTIS, PC A02/MF AO1 DE82004342 7:22930 
81-3185 NTIS, PC A02/MF AO! DE82002334 7:22979 
81-3250 NTIS, PC A02/MF AOl DE82002347 7:23559 
81-3251 NTIS, PC A02/MF AO! DE82002346 7:23560 
81-3264 NTIS, PC A02/MF AO! DE82002625 7:23292 
81-3269 NTIS, PC A02/MF AO1 DE82002622 7:23924 
81-3297 NTIS, PC A02/MF AO! DE82004340 7:23533 
81-3324 NTIS, PC A02/MF AO1 DE82004336 7:23940 
81-3329 NTIS, PC A02/MF AOl DE82004335 7:22931 
81-3364 NTIS, PC A02/MF AO! DE82004329 7:22829 
81-3388 NTIS, PC A02/MF AO! DE82004328 7:22830 
81-3400 NTIS, PC A02/MF AO! DE82004327 7:24113 
81-3401 NTIS, PC A02/MF AOl DE82004370 7:22932 
81-3447 NTIS, PC A03/MF AOl DE82004374 7:22337 
81-3501 NTIS, PC A04/MF AO1 DE82004711 7:24045 
on stead NTIS, PC A02/MF AO1 DE82004363 7:21855 
6840-Rev. NTIS, PC A06/MF AOI DE82005143 7:22168 
10525 NTIS, PC A03/MF AOI DE82005144 7:23370 
11902 NTIS, PC A03/MF AO1 DE82005139 7:21196 
11989 NTIS, PC A0S/MF AO1 DE82002825 7:20954 
12059 NTIS, PC A02/MF AO1 DE82002823 7:23546 
12266 NTIS, PC A02/MF AO1 DE82002846 7:21581 
12394 NTIS, PC A02/MF AO1 DE82004027 7:24046 
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12674-Vol.1 NTIS, PC A04/MF A01 
12721 NTIS, PC A02/MF AO1 DE82004028 
12723 NTIS, PC A02/MF AOl DE82003900 
12746 NTIS, PC A02/MF A0Ol DE82004841 
13013 NTIS, PC A02/MF AOl DE82005257 
13017 NTIS, PC A02/MF A0O1 DE82003332 
13183 NTIS, PC A02/MF AOl DE82004562 
13214 NTIS, PC A02/MF AO1 DE82004549 
NTIS, PC A03/MF A0l DE82005138 
NTIS, PC A03/MF AO1 DE82005137 
NTIS, PC A07/MF AOl DE82004951 
NTIS, PC A02/MF A01 DE82004846 
NTIS, PC A03/MF A01 DE82005141 
NTIS, PC A02/MF AO1 DE82002826 
NTIS, PC A04/MF AO! DE82005136 
NTIS, PC A03/MF A01 DE82002868 
NTIS, PC A05/MF A01 DE82005134 
NTIS, PC A02/MF A01 DE82004926 
NTIS, PC A02/MF AO1 DE82003648 
NTIS, PC A02/MF A01 DE82005135 
NTIS, PC A02/MF AOl DE82005140 
NTIS, PC A02/MF AO1 DE82005147 
NTIS, PC A02/MF A01 DE82004551 
NTIS, PC A02/MF AO1 DE82004843 
NTIS, PC A04/MF AO1 DE82005256 
NTIS, PC A02/MF AO! DE82004559 
NTIS, PC A02/MF AOl DE82004558 
NTIS, PC A02/MF AO1 DE82004567 
NTIS, PC A02/MF AO1 DE82004849 
NTIS, PC A02/MF AO1 DE82005949 
NTIS, PC A02/MF AO1 DE82004844 
NTIS, PC A02/MF AO1 DE82004818 
NTIS, PC A03/MF AOl DE82005145 
NTIS, PC A02/MF AO01 DE82004825 
NTIS, PC A02/MF A01 DE82004954 
NTIS, PC A02/MF AO1 DE82004561 ¢ 
NTIS, PC A16/MF AO1 DE82005258 7:22688 
NTIS, PC A15/MF A01 DE82004952 7:21107 


NTIS, PC A05S/MF A01 DE82004611 7:21381 
NTIS, PC A02/MF AOl DE82003977 7:21197 
NTIS, PC A15/MF AOl DE82002455 7:21382 
NTIS, PC A02/MF AO! DE82003140 7:21198 


NTIS, PC Al4/MF AOl1 DE82003976 7:21659 
NTIS, PC A04/MF AO1 DE82004545 7:21383 


Massachusetts Institute of Technology, Energy Laboratory, DE82900437 7:22081 
E19-439, Cambridge, MA 02139 


NTIS, PC A03/MF A01 DE82006177 7:21048 
NTIS, PC A03/MF A0Ol DE82003530 7:22219 
NTIS, PC A15/MF A0Ol DE82005222 7:20803 
See DOE/SF/76026-T77 DE82004216 7:21868 
NTIS, PC A02/MF A0O1 7:22797 
NTIS, PC A02/MF A0O1 7:22149 


NTIS, PC A03/MF AO1 7:21200 
NTIS, PC A03/MF AOl 7:21201 
Avail: US Patent and Trademark Office 7:20804 


3375 NTIS PC A07/MF A0Ol 7:21297 
3383 NTIS PC A09/MF AO1 7:21298 
3392 NTIS PC A03/MF AO1 7:21299 
3394 NTIS PC A0S/MF AO1 7:21300 
3395 NTIS PC A06/MF AOi 7:21301 
159588 NTIS PC A06/MF A0Oi 7:21323 
164022 NTIS PC A04/li= AOl 7:21302 
164038 NTIS PC A04/MF AOi 7:21202 
164039 NTIS PC A06/MF AOi 7:21468 
164480 NTIS, PC A04/MF AO1 7:21203 
164481 NTIS, PC A04/MF AO1 7:21384 
165272 NTIS PC A03/MF AO1 7:21204 
165477 See DOE/NASA/0180-2 DE82004313 MN -63 7:21296 
165480 See DOE/NASA/0125-1 DE82004690 STD -96 7:22262 
165519 See DOE/NASA/0176-81/4 DE82004311 MN -93 7:22147 
165623-VOL-7 HC A08/MF A0Ol 7:23211 
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NTIS PC A23/MF AOl 7:22008 


25: No. 4, 306-315(Jan 1981) 7:22640 
NTIS, PC AOS/MF AOl 7:21304 
NTIS, PC A02/MF AOl 7:21230 
See DOE/NASA/20270-1 DE82004957 7:22163 
NTIS, PC A02/MF AOl 7:22528 
Chemical Propulsion Information Agency 7:23512 
NTIS, PC A22/MF AO1 7:22240 
NTIS, PC A02/MF AO! 7:21205 
See DOE/NASA/10769-20 DE82004848 7:22138 
See DOE/NASA/12726-15 DE82004674 7:22148 
See DOE/NASA/10350-29 DE82004585 7:20898 
See DOE/NASA/10769-22 DE82004024 7:22139 
See DOE/NASA/10769-23 DE82004691 7:22140 
See DOE/NASA/5 1040-35 DE82005118 7:23015 


NTIS PC A03/MF AOl 7:21303 
NTIS, PC A04/MF AOl 7:21113 


NTIS, PC A07/MF AO1 DE82005320 7:21385 
GPO, $16.00 DE82900146 7:21114 
NTIS, PC A04/MF AOI DE82004307 7:22871 
See DOE/CS/20019-T4-Vol.1 DE82004205 7:22074 


NTIS (US Sales Only), PC A07/MF AO1 DE82900907 7:21550 
NTIS (US Sales Only), PC A10/MF A01 DE82900919 7:22232 


NTIS (US Sales Only), PC A10/MF A01 DE82900915 7:22051 
NTIS, PC A04/MF AO1 DE82004698 7:23448 


Bio-Energy Council, 1625 Eye Street, NW, Suite 825A, 
Washington, DC, $90.00 
CSIRO, Institute of Earth Resources, P.O. Box 54, Mt. DE82010275 7:20805 
Waverley, Victoria, Australia 
2900772 NTIS (US Sales Only), PC A04/MF AOl DE82900772 7:22171 
NTIS (US Sales Only), PC A02/MF A01 DE82900948 7:22118 
2900950 NTIS (US Sales Only), PC A07/MF AO1 DE82900950 7:20802 
2900952 NTIS (US Sales Only), PC A08/MF AO1 DE82900952 7:24108 
2900957 NTIS (US Sales Only), PC A03/MF AOI DE82900957 7:22172 
2900959 NTIS (US Sales Only), PC A02/MF A01 DE82900959 7:21996 
2900962 NTIS (US Sales Only), PC A04/MF A01 DE82900962 7:22173 
2901040 NTIS (US Sales Only), PC A03/MF A01 DE82901040 7:22001 
2901134 Dept. of Industry, Ashdown House, 123 Victoria Street, DE82901134 7:22220 
London, England SWIE 6RB 
2901135 Dept. of Industry, Ashdown House, 123 Victoria Street, DE82901135 7:22221 
London, England SWIE 6RB 
2901138 Dept. of Industry, Ashdown House, 123 Victoria Street, DE82901138 7:22222 
London, England SW1E 6RB 
2901385 Alaska OCS Office, P.O. Box 1159, Anchorage, Alaska DE82901385 7:20882 
99510 
2901475 Minnesota Department of Energy, Planning and DE82901475 7:22152 
Development, 480 Cedar Street, St. Paul, MN 55101 
2901485 i ineeri DE82901485 7:21130 


2901486 Iowa State Univ., 108 Curtiss Hall, Ames, IA 50011 DE82901486 7:22233 

2901490 Hawaii Natural Energy Institute, University of Hawaii, DE82901490 7:21146 
Honolulu 96822 

2901491 University of Hawaii, Honolulu DE82901491 7:21660 

2901492 Hawaii Natural Energy Institute, University of Hawaii, DE82901492 7:21386 
Honolulu 96822 

2901535 New Mexico Energy and Minerals Department, Santa Fe, DE82901535 7:20957 
NM 

2901538 New Mexico Energy Institute, 117 Richmond Dr., NE, DE82901538 7:22174 
Albuquerque, NM 87106 

2901882 Institute of Gas Technology, Document Center, 3424 South DE82901882 7:20927 
State Street, Chicago, IL 60616, $7.50 

2901887 Division of Mineral Resources, Capital Square, Richmond, §DE82901887 7:20841 
VA 

2901892 California Public Utilities Commission, Room 525 OGF, 455 DE82901892 7:20914 
Golden Gate Avenue, San Francisco, CA 94102, $15.00 

2901914 Ohio State Univ., 2120 Fyffe Road, Columbus, OH 43210 DE82901914 7:20820 

2901951 New York State Univ., New York, NY DE82901951 7:23177 

2901954 Dept. of the Interior, Engineering and Research Center, DE82901954 7:23212 
Denver, CO 80225 

2901956 Office of Appropriate Technology, 1600 Ninth Street, Suite |DE82901956 7:22125 
330, Sacramento, CA 95814 

2901969 Center for Planning and Research, Inc., 2483 East Bayshore DE82901969 7:23513 
Road, Palo Alto, CA 94303 


4 
tes 
4d @aae 


esaeee 


etteeatece 
aee 


eee ee eee te eaee 
eee es ‘ ‘ 


(4a ; 
See eee hee tee agtete 


yee eeeeeaees 





355R / ERA Vol. 7, No. 8 


Report No. 
2901971 


2902016 
2902195 


2902322 


NUREG/CR- 

2075 

2084 

2111 

2202 
NUS- 

3934 
NVO- 

196-28 
NYSERDA- 

80-32-Vol.1 


80-32-Vol.2.App. 


258-Vol.1 

258-Vol.2 

258-Vol.3 

258-Vol.4 

258-Vol.5 
ORNL- 

$715 

5763 

5821 

$833 
ORNL/CSD- 

87 


88 
ORNL/CSD/TM- 

143 

164 
ORNL/TM- 

7343 

7494 

7824 

7901 

7927 

7930 

7951 

7962-Vol.3 

7977 

7988 

8015 

8025 

8027 


8080 
8096 


Availability 


Rockwell International Science Center, 1049 Camino Dos 
Rios, Thousand Oaks, CA 913260 

Division of State Lands, Salt Lake City, Utah 

United States Solar Corp., P.O. Drawer K, Hampton, FL 
32044 

Minnesota Department of Energy, Planning and 
Development, 480 Cedar Street, St. Paul, MN 55101 


53: No. 1, 131-140(1981) 


Electric Power Research Inst., Palo Alto, CA 94304 
NTIS, PC A02/MF AOl 


See EPRI-NSAC-80-1 
Research Reports Center, Box 50490, Palo Alto, CA 94303 


See PB-82-109349 


Northeastern University, Boston, MA 02115 
Northeastern Univ., Boston, MA 02115 
Northeastern Univ., Boston, MA 02115 


NTIS, PC A04/MF A0O1 
NTIS, PC A04/MF A0O1 


NTIS, PC Al1/MF AOl 
NTIS, PC A04/MF AOl 
NTIS, PC A07/MF AOl 
NTIS, PC A03/MF AO1 


See DOE/ET/34070-1 
NTIS, PC A06/MF A0O1 


New York State Energy Research and Development 
Authority, Two Rockefeller Plaza, Albany, NY 12223 
New York State Energy Research and Development 
Authority, Two Rockefeller Plaza, Albany, NY 12223 
New York State Energy Research and Development 
Authority, Two Rockefeller Plaza, Albany, NY 12223 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A04/MF AOI 


NTIS, PC A19/MF AO1 
NTIS, PC A06/MF AO1 
NTIS, PC A24/MF AOl 
NTIS, PC A15/MF AOl 
NTIS, PC A08/MF AO1 
NTIS, PC Al1/MF AOl 


See DOE/EV-0005/27 

NTIS, PC A04/MF AO1 
NTIS, PC A07/MF AOl 
NTIS, PC Al4/MF A01 


NTIS, PC A03/MF AO1 
NTIS, PC A03/MF A0O1 


NTIS, PC A04/MF A0O1 
NTIS, PC A03/MF AO1 


NTIS, PC A07/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC Al2/MF A0Ol 
NTIS, PC A03/MF A01 
NTIS, PC A06/MF AOl1 
NTIS, PC A05/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC A03/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A0S/MF A0O1 


See MASEC-R-81-065 
See MASEC-H-81-024 


Order No. 
DE82901971 


DE82902016 
DE82902195 


DE82902322 


DE82901972 
DE82004847 


DE82901520 
DE82901460 


DE82901993 


DE82901967 
DE82901965 
DE82901966 


DE82004784 
DE82005879 
DE82902253 
DE82902251 
DE82901973 


DE82901430 
DE82901429 
DE82901427 
DE82901428 


DE82901431 


DE82006253 
DE82004661 
DE82004660 
DE82004659 
DE82004658 
DE82004657 


DE82006261 
DE82004654 
DE82002818 
DE82005947 


DE82004651 
DE82002253 


DE82004655 
DE82005996 


DE82005328 
DE82004669 
DE82005994 
DE82004649 
DE82004652 
DE82003472 
DE82005965 
DE82004556 
DE82004938 
DE82004650 
DE82004555 
DE82004656 
DE82004668 
DE82005995 
DE82004937 
DE82004672 


DE82003140 
DE82002455 


P- 


Abstract No. 
7:22466 


7:20926 
7:21463 


7:22154 


7:22353 


7:21925 
7:24058 


7:21970 
7:21979 


7:20916 


7:23784 
7:23785 
7:23786 


7:21980 
7:21892 


7:21981 
7:21982 
7:21983 
7:21984 


7:21895 
7:21052 
7:21387 
7:21388 
7:22046 


7:21206 
7:21159 
7:22175 
7:21138 


7:22263 


7:21053 
7:21054 
7:21055 
7:21056 
7:21057 
7:21058 


7:23141 
7:20813 
7:23514 
7:20681 


7:24115 
7:23941 


7:24116 
7:23910 


7:23159 
7:21015 
7:23197 
7:24059 
7:24060 
7:21060 
7:21061 
7:21080 
7:23372 
7:23862 
7:20814 
7:20682 
7:21090 
7:20683 
7:23917 
7:24117 


7:21198 
7:21382 
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NTIS (US Sales Only), PC A02/MF A01 DE81700782 MN -86 7:20992 
NTIS (US Sales Only), PC A02/MF AOl DE81700786 MN -48 7:22627 


NTIS (US Sales Only), PC A02/MF A01 DE81700784 MN -51 7:23547 

(GB: Comptroller-General, The Patent Office (Sale Branch), 

St. Mary Cray, Orpington, Kent, BR 53rd, UK, 0.25 pounds 

per copy) 
2,050,600/ A/ 7:23535 

PATENTS-US- (US: Commissioner of Patents, Washington, D.C. 20231, 

USA, $.50 per copy. Government Patent Applications availa- 

ble from NTIS) 
4,255,973 7:21887 
4,257,847 7:21886 
4,259,152 7:21989 
4,262,739 7:21523 
4,264,814 7:22639 
4,264,816 7:22986 
4,264,862 7:21585 
4,264,868 7:22832 
4,264,914 7:22878 
4,264,955 7:21347 
4,265,716 7:22224 
4,265,982 7:22349 
4,265,983 7:22350 
4,266,008 7:22803 
4,266,107 7:22197 
4,276,904 7:22802 
4,281,289 7:20855 
PatentA pplica- 
tionA223,546 DE82004442 7:20685 
PatentApplica- 
tion229,023 DE82004461 MN -34 7:22833 


80-125636 NTIS, PC A1l4/MF AOl DE82004754 MN -91 7:20925 
81-106478 NTIS, PC A03/MF AOl 7:21943 
81-224008 NTIS, PC A03/MF AOl 7:22099 
81-224073 NTIS, PC All/MF AOl 7:22075 
81-226151 NTIS, PC A03/MF AOl 7:22884 
81-226284 NTIS, PC A04/MF AOl 7:22100 
81-226441 NTIS PCE04/MF E04 7:21286 
81-226581 NTIS PCE03/MF E03 7:21287 
81-226599 NTIS PCE04/MF E04 7:21288 
81-227837 NTIS, PC A07/MF AOl 7:23797 
81-227886 NTIS, PC A05/MF AOl 7:21389 
81-228082 NTIS PCE03/MF E03 7:21289 
81-228124 NTIS, PC A99/MF AOl 7:20868 
81-228462 NTIS, PC A06/MF AO! 7:22119 
81-228488 NTIS, PC A04/MF AO! 7:20915 
81-228777 NTIS, PC A07/MF AOl 7:22191 
81-229304 NTIS, PC A08/MF AOl 7:22176 
81-229387 NTIS PCE09/MF E09 7:22012 
$1-229411 NTIS PCE04/MF E01 7:21290 
81-229791 NTIS, PC A02 7:23515 
81-230104 NTIS, PC A03/MF AO} 7:23753 
81-230120 NTIS, PC A02/MF AOl 7:23740 
81-230559 NTIS, PC A05/MF AO! 7:21207 
81-230955 NTIS, PC A03/MF AOl 7:23449 
81-231227 NTIS, PC A0S/MF AOl 7:20806 
81-231623 NTIS, PC A04/MF AOl 7:23450 
81-231698 NTIS, PC Al7/MF AOl 7:20791 
81-232480 NTIS, PC A04/MF AOl 7:22271 
81-232720 NTIS, PC A06/MF A01 7:20883 
81-232803 NTIS, PC A08/MF AOl 7:22267 
81-233025 NTIS, PC A04/MF AOl 7:22241 
81-233215 NTIS, PC A04/MF A01 7:23636 
81-233298 NTIS, PC A15/MF A01 7:22223 
81-233355 NTIS, PC A07/MF AOl 7:23073 
$1-233371 NTIS, PC A03/MF AOl 7:21893 
81-233850 NTIS, PC A08/MF AOI 7:22192 
81-234239 NTIS, PC Al8/MF AOl 7:21135 
81-234510 NTIS, PC A03/MF AOl 7:20836 
81-234577 NTIS, PC A08/MF AOl 7:20829 
81-234742 NTIS, PC A05/MF AO1 7:20953 
81-235756 NTIS, PC A15/MF AOl 7:22268 
81-236754 NTIS, PC A03/MF AO1 7:20807 
81-237844 NTIS, PC A03/MF AOl 7:20837 
81-238248 NTIS, PC A24/MF AO1 7:20815 
81-238297 NTIS, PC A02/MF AOi 7:21208 
81-238651 NTIS, PC A05/MF AOl 7:20783 
81-239139 NTIS, PC A04/MF AOl 7:22272 
81-239188 NTIS, PC A04/MF AO1 7:21136 
81-239196 NTIS, PC A09/MF AO1 7:22234 
81-239568 NTIS, PC A02/MF AOl 7:21664 
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81-239576 NTIS, PC A03/MF A0Ol 
81-239584 NTIS, PC A03/MF A01 
81-239592 NTIS, PC A02/MF AO! 
81-240335 NTIS, PC A04/MF A0O1 
81-240582 NTIS, PC A04/MF AOi 
81-240764 NTIS, PC A02/MF AOI 
81-240772 NTIS, PC Al2/MF AOl 
81-241085 NTIS, PC A21/MF A01 
81-241101 NTIS, PC A21/MF A01 
81-242513 NTIS, PC All/MF A0Ol 
81-242562 NTIS, PC A08/MF A0Ol 
81-243180 NTIS, PC A05/MF A0i 
81-243206 NTIS, PC A06/MF A0O1 7:22177 
81-243214 NTIS, PC A03/MF A01 7:22178 
81-243222 NTIS, PC A04/MF AOI 7:22082 
81-243313 NTIS, PC A0S/MF AO! 7:20793 
81-245359 NTIS, PC A02/MF A0O1 7:22193 
81-245367 NTIS, PC A06/MF AOI 7:22194 
81-245805 NTIS, PC AOS/MF A0O1 7:22179 
81-246464 NTIS, PC A06/MF AOI 7:22077 
81-246654 NTIS, PC A07/MF AO1 7:22195 
81-246944 NTIS, PC A08/MF A0O1 7:21666 
81-247082 NTIS, PC A04/MF A0O1 7:22180 
81-247090 NTIS, PC A02/MF AO1 7:23294 
81-247181 NTIS, PC A0S/MF A01 7:20886 
81-247421 NTIS, PC A04/MF A01 7:21755 
81-247553 NTIS, PC A18/MF AOl 7:22196 
81-248387 NTIS, PC A04/MF AO1 7:20784 
81-249419 NTIS, PC A03/MF AO01 7:22984 
81-807406 NTIS PCNO1/MF NO1 7:23451 
81-807455 NTIS PCNO1/MF NO1 7:22181 
81-807463 NTIS PCNO1/MF NO! 7:22182 
81-807489 NTIS PCNO1/MF N01 7:23100 
81-807513 NTIS PCNO1/MF NO! 7:20794 
81-807562 NTIS PCNO1/MF NO1 7:22856 
81-807570 NTIS PCNO1/MF NO1 7:23198 
81-807661 NTIS PCNO1/MF NO1 7:22183 
81-851545 NTIS PCNO1/MF NO! 7:21019 
81-869984 NTIS PCNO1/MF N01 7:20684 
81-874190 NTIS PCNO1/MF NO1 7:22742 
81-874497 NTIS PCNO1/MF N01 7:21992 
81-874687 NTIS PCNO1/MF NO! 7:21209 
81-875221 NTIS PCNO1/MF N01 7:21744 
82-109349 NTIS DE82901993 7:20916 
PNL- 
3199-Vol.1 NTIS, PC A08/MF AO1 DE82005487 7:21667 
3199-Vol.2 NTIS, PC A16/MF AOl DE82005481 7:21668 
3819 NTIS, PC A10/MF AO1 DE82004030 7:20838 
3995-Vol.3 NTIS, PC A07/MF AOl DE82002505 7:21997 
3999 NTIS, PC A04/MF A0O1 DE82004738 7:23074 
4020 NTIS, PC A04/MF A0O1 DE82004666 7:22798 
4022 NTIS, PC A04/MF AO1 DE82005595 7:21062 
4069 NTIS, PC A03/MF AO1 DE82005948 7:23037 
4072 NTIS, PC A06/MF AOI DE82005594 7:21081 
NTIS, PC A10/MF AO1 DE82005483 7:21745 
PNL-SA- 


NTIS, PC A03/MF AO1 DE82004319 7:23160 
NTIS, PC A02/MF AO1 DE82003847 7:22628 
NTIS, PC A02/MF AO1 DE82003832 7:22985 
NTIS, PC A02/MF AOl1 DE82004005 7:23101 
NTIS, PC A02/MF AOl DE82004233 7:21990 
NTIS, PC A02/MF AO1 DE82001172 7:23199 
NTIS, PC A02/MF A01 DE82003863 7:21063 
NTIS, PC A02/MF AO1 DE82004003 7:21064 
NTIS, PC A02/MF AOI DE82004001 7:21210 
NTIS, PC A02/MF AO1 DE82005226 7:21653 
NTIS, PC A02/MF AOl1 DE82004272 7:21654 
NTIS (US Sales Only), PC A03/MF AO1 DE82000989 7:21795 
NTIS, PC A03/MF AO1 DE82004006 7:22689 
NTIS, PC A02/MF AOl DE82004007 7:21065 
NTIS, PC A02/MF AOl DE82003834 7:21998 
NTIS, PC A03/MF AO1 DE82003852 7:24118 
NTIS, PC A02/MF AOl DE82005234 7:21066 
NTIS (US Sales Only), PC A03/MF AO1 DE82004278 7:21821 
NTIS, PC A02/MF AO1 DE82005229 7:21067 
NTIS, PC A02/MF A01 DE82005225 7:22517 
NTIS, PC A02/MF AO1 DE82004002 7:21822 


NTIS, PC A02/MF AO1 DE82004733 7:23972 
NTIS, PC A04/MF AOI DE82004732 7:24061 
NTIS, PC A02/MF A0O1 DE82004734 7:24062 


NTIS, PC A02/MF AOl DE82004560 7:22184 
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Resources for the Future, Inc., 1755 Massachusetts Avenue, DE82901990 ND -13 7:22018 
N.W., Washington, DC 20036 


NTIS, PC A02/MF A01 DE82005211 STD -4 7:20999 
NTIS, PC A02/MF AO1 DE82002860 MN -38 7:22346 
NTIS, PC A08/MF AO1 DE82005896 7:21068 


114 NTIS, PC A07/MF AOl DE82005758 7:21069 
NTIS, PC A04/MF AO1 DE82005894 7:21070 


80/ 741 Society of Automotive Engineers, Inc., 400 Commonwealth 7:22254 
Drive, Warrendale, PA 15096 
81/ 480 Society of Automotive Engineers, Inc., 400 Commonwealth 7:22274 
Dr., Warrendale, PA 15096 
SAN- 


1137-15 See DOE/ET/28443-T17 DE82004013 7:21609 
1795-7 See DOE/SF/01795-T16 DE82004751 7:21592 
1885-1 See DOE/ER/01885-T3 DE82004010 7:22460 


79-2379 NTIS, PC A03/MF AOl DE82003079 7:22888 
80-2489C NTIS, PC A02/MF AOl DE82006020 7:22872 
81-0293C NTIS, PC A03/MF A0Ol DE81030842 7:21469 
81-0944 NTIS, PC A03/MF AOl DE82005113 7:21211 
81-1165 NTIS, PC A03/MF AO1 DE82004519 7:21470 
81-1200 NTIS, PC A02/MF AO1 DE82005115 7:23063 
81-1371C NTIS, PC A02/MF AO! DE82003577 7:23731 
81-1380C NTIS, PC A02/MF A0Ol DE82004763 7:21071 
81-1459 NTIS, PC A19/MF AOl DE82002900 7:24063 
81-1556C NTIS, PC A02/MF AOl DE82004294 7:22341 
81-1585 NTIS, PC A03/MF AO1 DE82006830 7:21072 
81-1618 NTIS, PC A02/MF AO! DE82004501 7:22134 
81-1705 NTIS, PC A02/MF AOl DE82005114 7:22002 
81-1831 NTIS, PC A04/MF AOl1 DE82006828 7:21520 
81-1933 NTIS, PC A02/MF AOl DE82006831 7:24119 
81-1985C NTIS, PC A02/MF AOl DE82004765 7:24120 
81-2112 NTIS, PC All/MF AOl DE82006197 7:21583 
81-2193 NTIS, PC A02/MF AOl DE82006829 7:24121 
81-2385C NTIS, PC A03/MF AO1 DE82004760 7:21212 
81-2470 NTIS, PC A02/MF AO1 DE82004667 7:24122 
81-2523C NTIS, PC A02/MF AOl DE82003340 7:22548 
81-2536C NTIS, PC A02/MF AO1 DE82003580 7:24123 
81-2576C NTIS, PC A02/MF AOl1 DE82004295 7:22799 
81-2577C NTIS, PC A03/MF AO1 DE82004297 7:22863 
81-2625C NTIS, PC A02/MF AO1 DE82004132 7:21985 
81-7072 NTIS, PC A07/MF AOl DE82006832 7:23541 
81-8032 NTIS, PC A02/MF A0O1 DE82003874 7:23516 
81-8226 NTIS, PC A03/MF AOI DE82003893 7:22629 
81-8777 NTIS, PC A02/MF AOI DE82003894 7:22857 
81-8800 NTIS, PC A02/MF AO1 DE82003892 7:22774 


NTIS, PC All/MF AOl DE82000716 7:21327 
NTIS, PC A20/MF AO1 DE82004572 7:21669 


NTIS, PC A0S/MF AO1 DE82004791 7:21214 
NTIS, PC A03/MF AOI DE82004259 7:21215 
NTIS, PC A02/MF AOl DE82004477 7:21216 


NTIS, PC Al2/MF AOl DE82006184 7:21397 


NTIS, PC A02/MF AO1 DE82005119 7:21217 
NTIS, PC A03/MF A0O1 DE82005105 7:21218 
NTIS, PC A02/MF AO1 DE82006963 7:21661 
614-1219 NTIS, PC A02/MF AOl DE82004662 7:21219 


215-1379 NTIS, PC A03/MF AO1 DE82007370 7:21220 
611-1186 NTIS, PC A04/MF AO1 DE82005615 7:21221 
632-880 NTIS, PC A04/MF AO1 DE82006185 7:21398 
752-711 NTIS, PC A02/MF AOl DE82007369 7:21472 
SHS-IFSY-RU- 
78 NTIS (US Sales Only), PC A03/MF AO1 DE82900993 7:21222 
80 NTIS (US Sales Only), PC A03/MF AO! DE82900994 7:21223 
83 NTIS (US Sales Only), PC A03/MF AO1 DE82900995 7:21224 
86 NTIS (US Sales Only), PC A03/MF AO1 DE82900997 7:21225 
SHU-IFSY-RU- 


103 NTIS (US Sales Only), PC A06/MF AOI DE82900998 7:21226 
SLAC-PUB- 

2775 NTIS, PC A02/MF AOl DE82003569 7:23754 

2781 NTIS, PC A04/MF AO1 DE82003566 7:22940 

2784 NTIS, PC A02/MF AOl DE82003567 7:23561 

2788 NTIS, PC A03/MF AOl DE82003591 7:22831 

2802 NTIS, PC A02/MF AO1 DE82003595 7:23787 
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NTIS, PC A03/MF A0Ol DE82003326 7:21401 


NTIS, PC A0S/MF AOI DE82004408 7:21402 
SP-RAPP- 
1981-12 See STU-79-6324 DE82900881 7:21999 


SPV- 
sTU il.) NTIS (US Sales Only), PC A09/MF A01 DE82900923 7:21774 
79-6324 NTIS (US Sales Only), PC A02/MF AOl DE82900881 7:21999 
= NTIS (US Sales Only), PC A03/MF A01 DE82900991 7:21122 
337 NTIS, PC A02/MF AOl 7:20816 
TRW-SN- 
36833 NTIS, PC A03/MF A0O1 DE82004193 7:23973 
TVA/OP/ECR- 
81/ 71-Vol.1 NTIS, PC A07/MF AOl DE82004927 7:21655 
81/ 71-Vol.2 NTIS, PC A99/MF AOl DE82004877 7:21670 
81/ 71-Vol.3 NTIS, PC A99/MF A0O1 DE82006196 7:21656 
81/ 71-Vol.4 NTIS, PC A99/MF AOl DE82005103 7:21657 
UCID- 
18595-Rev.1 NTIS, PC A05/MF AOI DE82005109 7:20931 
18878-81 NTIS, PC A02/MF AO1 DE82004386 7:21601 
18947-Pt.3-Rev. 1 NTIS, PC A02/MF AO1 DE82006182 7:24064 
19112 NTIS, PC A03/MF AO! DE82004742 7:23027 
19113 NTIS, PC A02/MF AOl DE82005461 7:21823 
19114 NTIS, PC A02/MF AOl1 DE82005110 7:21824 
19115 NTIS, PC A02/MF AO1 DE82005460 7:21796 
19116 NTIS, PC A02/MF AOl DE82005458 7:21825 
19117 NTIS, PC A02/MF AOl DE82006180 7:23918 
19155 NTIS, PC A02/MF AO1 DE82005111 7:23102 
19194 NTIS, PC A05/MF AO1 DE82006178 7:22630 
19241 NTIS, PC A02/MF AO1 DE82006187 7:24065 
19242 NTIS, PC A03/MF AO1 DE82004323 7:21406 
19244 NTIS, PC A03/MF AO1 DE82006251 7:22264 
19248 NTIS, PC A03/MF AOl DE82004968 7:22775 
19250 NTIS, PC A02/MF AO1 DE82005213 7:23064 
19260 NTIS, PC A02/MF AO1 DE82005459 7:23258 
19261 NTIS, PC A0S/MF AOl1 DE82006176 7:20932 
19262 NTIS, PC A03/MF AOl DE82006179 7:24124 
19264 NTIS, PC A02/MF AO1 DE82006250 7:24125 
19265 NTIS, PC A03/MF AO1 DE82006252 7:24126 
UCLA- 
12-1309 NTIS, PC A1l0/MF AOl1 DE82004495 7:23223 


$0400-Vol.6-Rev.3 NTIS, PC A23/MF AOl DE82004819 7:23686 
52950 NTIS, PC A03/MF A0O1 DE82004499 7:21091 
53029 NTIS, PC A03/MF AO1 DE82004936 7:20795 
$3120 NTIS, PC A13/MF AOl1 DE82005607 7:24066 
53152-Pt.2 NTIS, PC A05S/MF A0O1 DE82004935 7:23163 
53152-Pt.3 NTIS, PC A05/MF AO1 DE82004933 7:23164 
53152-Pt.4 NTIS, PC A07/MF AO1 DE82004934 7:23165 
53184 NTIS, PC A02/MF AOl1 DE82004497 7:24067 
53188-80 NTIS, PC A07/MF AOi DE82005602 7:21073 
53203 NTIS, PC A04/MF AOl DE82004496 7:22043 
53233 NTIS, PC A08/MF AO1 DE82005999 7:23103 
85440 NTIS, PC A02/MF AOI DE82006175 7:23974 
85588 NTIS, PC A02/MF AO1 DE82004381 7:21094 
85836-Rev.1 NTIS, PC A02/MF AO1 DE82004390 7:22631 
85894 NTIS, PC A02/MF AOl1 DE82003161 7:24068 
86077 NTIS, PC A02/MF AOl DE82004425 7:24069 
86656 NTIS, PC A02/MF AO1 DE82006290 7:24070 
86697 NTIS, PC A02/MF AOl1 DE82004382 7:24071 
86762 NTIS, PC A02/MF AO1 DE82005974 7:24072 
86767 NTIS, PC A02/MF AO1 DE82001128 7:23028 
86800 NTIS, PC A02/MF AOl1 DE82004824 7:21092 
86811 NTIS, PC A02/MF AO1 DE82004380 7:23975 
86826 NTIS, PC A02/MF AOl DE82004388 7:23976 
86954 NTIS, PC A02/MF AO1 DE82004389 7:23029 

NTIS, PC A02/MF AO1 DE82004384 7:23075 

NTIS, PC A02/MF A0l DE82004822 7:20796 


NTIS, PC A02/MF AO1 DE82003681 7:22554 


University of Hawaii, Department of Meteorology, Hawaii |#.DE82901505 7:21671 
Natural Energy Institute, Honolulu 
University of Hawaii, Department of Meteorology, Hawaii © .DE82901504 7:21658 
Natural Energy Institute, Honolulu 
NTIS, PC A03/MF AOl DE82004969 7:21150 


Geological Survey, Reston, VA DE82901271 7:20799 

United States Geological Survey, 640 National Center, DE82902008 7:20800 

Reston, VA 

NTIS, PC A03/MF AO1 DE82004260 7:23534 
81-1128 NTIS, PC A03/MF AOl1 DE82003141 7:23542 
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NTIS, PC A04/MF AOl 7:22776 
NTIS (US Sales Only), PC A02/MF AO1 DE82900951 7:22885 
NTIS (US Sales Only), PC A03/MF A0l DE82900927 7:22886 
NTIS (US Sales Only), PC A08/MF AOI DE82900928 7:22185 
NTIS (US Sales Only), PC A06/MF AO1 DE82900925 7:21133 
See MASEC-R-81-071 DE82003976 7:21659 
NTIS (US Sales Only), PC A04/MF AO! DE82004573 7:21826 
NTIS, PC A02/MF AOl DE82004715 7:24073 
World Meteorological Organization, Geneva, Switzerland 7:21153 


NTIS, PC A03/MF AOl 7:22467 
NTIS, PC A02/MF AOl 7:23030 


NTIS, PC A03/MF AOl 7:22342 
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DE82000858 
DE82000920 
DE82000920 
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DOE/SF/01484—T1 
FE— 1484-5 
DOE/SF/11121—T1 
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DOE/ET/10813—T1 
ANL-CT—81-11-PT.2 
DOE/ET/34209—17 
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DOE/CS/20028—TS 
DOE/SF/02034—T31 
DOE/IR/11128—T1 
GA-C—14822 
LA-UR—81-2407 
CONF-820102—1 
SAND—$81-0293C 
BNL—30045 
CONF-820101—4 
IPEN-DT—07 
CONF-7806145—7 
INIS-mf—6561 
CONF-7806145—8 
INIS-mf—6562 
CONF-7806145—9 
INIS-mf—6563 
CENBG—8110 
CONF-810563—13(Summ.) 
INR—1805/9A 
INR—1806/11/PR 
INR—1823/11/PR/A 
INR—1826/17/C 
CEA-CONF—5800 
CONF-810563—12 
PAEC(B)IB—80012 
PAEC(C)IB—80004 
CONF-8010238—1 
PAEC(B)ID—80013 
DOE/ET/10340—120 
CONF-820202—1 
K/OA—5074 
DOE/PC/40809—T1 
CONF-80048 1— 
SERI—9020/12 
DOE/SF/01484—T3 
FE—1484-7 
DOE/TIC—11602 
BNL-NCS—25047 
CONF-780546— 
EPRI-NP— 1098 
CONF-811157—1 
PNL-SA—9763 
CONF-811092—1 
UCRL—86767 
CONF-8104132—1 
PNL-SA—9498 
LA-ir—81-27 
DOE/BC/10003—22 
LA—8909 
DOE/ER/40032—1 
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DE82002818 
DE82002823 
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DE82002847 
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CONF-810865—7 DE82005999 UCRL—53233 DE82900990 KHM-I—03 
GJBX—412-81-Vol.2E DE82006020 SAND—80-2489C DE82900991 STU—80-4784 
GIBX—412-81-Vol.2C DE82006022 K/OA—4882 DE82900993 SHS-IFSY-RU—78 
GJBX—412-81-Vol.2D DE82006023 DOE/PETC/TR—82/4 DE82900994 SHS-IFSY-RU—80 
GJBX—412-81-Vol.2F DE82006175 CONF-8108104—1 DE82900995 SHS-IFSY-RU—83 
GJBX—409-81-Vol.1 DE82006175 UCRL—85440 DE82900996 KHM-I—04 
GIBX—389-81 DE82006176 UCID—19261 DE82900997 SHS-IFSY-RU—86 
GIBX—408-81-Vol.1 DE82006177 11LM—2869 DE82900998 SHU-IFSY-RU— 103 
GJBX—387-81-Vol.1 DE82006178 UCID—19194 DE82901018 CONF-760177—(Summ.) 
GJBX—412-81-Vol.1 DE82006179 UCID—19262 DE82901018 EPRI-SR—35 
GJBX—410-81-Vol.1 DE82006180 UCID—19117 DE82901024 EPRI-EA—421-Vol.2 
GIBX—406-81-Vol.1 DE82006182 UCID— 18947-Pt.3-Rev.1 DE82901040 NP—2901040 
GJIBX—405-81-Vol.1 DE82006184 SERI/SP—98189-1B DE82901064 CONF-800290— 
GJIBX—390-81-Vol.1 DE82006185 SERI/TR—632-880 DE82901065 CONF-800289—- 
GJBX—386-81-Vol.1 DE82006187 UCID—19241 DE82901114 CONF-811103—56 
GJBX—407-81-Vol.1 DE82006196 TVA/OP/ECR—81/71-Vol.3 DE82901 134 NP—2901134 
GJIBX—385-81-Vol.1 DE82006197 SAND—81-2112 DE82901135 NP—2901135 
IS-T—940 DE82006202 DOE/ET/20279— 166 DE82901 138 NP—2901138 
DPST—79-219 DE82006243 DOE/CH/10026—2a DE82901171 EPA—600/S7-8 1-008 
GJBX—420-81 DE82006250 UCID—19264 DE82901253 CONF-8010251— 
GIBX—419-81 DE82006251 UCID— 19244 DE82901253 CONF-8010252— 
K/UR—403 DE82006252 UCID— 19265 DE82901269 CONF-7905144—(Vol.2) 
GJBX—418-81 DE82006253 ONWI—78 DE82901271 USGS-OFR—80-1039 
K/UR—401 DE82006255 IS—4778 DE82901276 EPRI-EL—2101 
DPST—81-141-3 DE82006256 CONF-810872—5 DE82901277 EPRI-EA—2154 
GJBX—417-81 DE82006256 IS-M—347 DE82901280 EPRI/EA—2090-Vol.1 
GIBX—365-81 DE82006261 DOE/EV—0005/27 DE82901283 EPRI-EA—2150 
GIBX—363-81 DE82006261 ORNL—S715 DE82901286 EPRI-EM—2112 
GJBX—416-81 DE82006264 IS—4783 DE82901287 EPRI-AP—2117-Vol.1 
K/UR—391 DE82006281 DOE/ET/20279—169 DE82901288 EPRI-AP—2053-Vol.1 
GJBX—365-81-Vol.2 DE82006290 CONF-811164—1 DE82901289 EPRI-AP—2053-Vol.2 
GJIBX—388-81-Vol.2 DE82006290 UCRL— 86656 DE82901291 EPRI-AP—2113 
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DE82901292 EPRI-AP—2115 DE82901504 NUB—2475 
DE82901293  EPRI-AP—2100 DE82901505 NUB—2468 
DE82901294 EPRI-AP—2071 DE82901515 NP—2901969 
DE82901314 | EPRI-NP—2110 DE82901516 NP—2901971 
DE82901318 | EPRI-NP—1974 DE82901517 NRL-MR—4431 
1DE82901320 _ EPRI-NP—2121 DE82901520 NYSERDA—81-Annual 
DE82901321  EPRI-NP—2129 DE82901520 R-17 

DE82901322 EPRI-NP—2125-SR DE82901521 NTSD-Pss—8i-1 
DE82901325 EPRI-EL—2151 DE82901535 i 
DE82901326 EPRI-EA—2152 DE82901538 PB—82-109349 
DE82901328  EPRI-EA—2148 DE82901538 USGS-OFR—80-1289 
DE82901329 EPRI-NP—2146 DE82901882 NP—2902016 
DE82901330 EPRI-NP—2140 DE82901887 CONF-8110159—1 
DE82901346 EPRI-CS—2118 DE82901892 CONF-810995—2 
DE82901347. + EPRI-CS—2126 DE82901894 EMD—81-68 
DE82901385  NP—2901385 DE82901895 CONF-8104106—4 
DE82901399 FDA—81-8178 DE82901896 CONF-811220—1 
DE82901407 = CONF-7805229— DE82901914 = NP—2901914 EAS-G—2/81 
DE82901427 NZERDC—62 DE82901930 EMD—81-65 NP—2902195 
DE82901428 NZERDC—63 DE82901932 EMD—81-106 EPA—600/PS7-80-149 
DE82901429 NZERDC—59 DE82901933 EMD—82.9 
DE82901430 NZERDC—56 DE82901934 AFMD—$2-6 
DE82901431 | NZERDC-LF—2009 DE82901935 EMD—82-5 CED—82-13 
DE82901455  EPRI-NSAC—5 DE82901936 =MD—2323 
DE82901458 § EPRI-NSAC—39 DE82901937 a 
DE82901460 NSAC—18 DE82901938 

DE82901461 _EPRI-NSAC—19 DE82901939 EMD—82-17 
DE82901464 EPRI-NSAC—31 DE82901943 NYSERDA—80-32- 
DE82901475  NP—2901475 DE82901944 Vol.2.App. 
DE82901483  §EPA—600/PS7-80-148 DE82901951 § NP—2901951 NYSERDA—80-32-Vol.1 
DE82901485  NP—2901485 DE82901954 = NP—2901954 CRWR—159 
DE82901486 = NP—2901486 DE82901956 #NP—2901956 NP—2902322 
DE82901490 = NP—2901490 DE82901959  CONF-810130—2 FDA—82-8180 
DE82901491  NP—2901491 DE82901962 EBMD—81-140 BAW—1648 
DE82901492 = NP—2901492 DE82901963 IDA-P—1526 EMD—81-147 
DE82901503 EMD—81-66 DE82901965 = NUB—2469 AIF/NESP—021END OF 
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